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1. 

3.241,429 
PICTORIAL PARALLAX ANORAMAGRAM UNIT 

Harold D. Rice, Leawood, Kans., and Sam L. Leach, St. 
Louis, Mo., assignors, by mesne assignments, to PID 
Corporation, Beverly Hills, Calif., a corporation of 
California 

Filed May 14, 1962, Ser. No. 202,930 
12 Claims. (Cl. 88-1) 

This invention relates broadly to optical display units, 
and is particularly concerned with the provision of optical 
display units incorporating lenticular screens. Such dis 
play units are generically known in the art as "pictorial 
parallax panoramagram units.' 

In order to understand the various aspects of the in 
stant invention which relate to pictorial parallax pano 
ramagram units themselves as products, methods of pro 
ducing the products, and apparatus for producing the 
products, it is desirable to initially comprehend the prin 
ciples which underlie the formation and use of the pano 
ramagram units, and secondly, the basic processes by 
which panoramagram units can be fabricated. 

Pictorial parallax panoramagrams might be generically 
referred to as optical units which produce an illusion 
of depth to a person viewing the unit. The illusion can 
take on different types of characteristics. For example, 
in one type of pictorial parallax panoranagram unit, the 
viewer observes what appears to be an image field hav 
ing true three-dimensional characteristics. In another 
type of pictorial parallax panoramagram unit, the depth 
characteristics of the image illusion are not pronounced, 
and instead the viewer observes what may be deemed a 
"changeable picture." In the former type of panorama 
gram unit considered in this paragraph, the viewer nor 
mally maintains the panoramagram unit in a compara 
tively fixed position while viewing the same, although 
movement of the panoramagram unit does not destroy 
the illusion necessarily. More specifically, with the for 
mer type of panoramagram unit, the viewer observes an 
image with apparent three dimensional characteristics 
whether the panoramagram unit is moved slightly or not. 

In contrast, the second type of panoramagram unit re 
ferred to above, is in normal use moved in position rela 
tive to the viewer's eyes, and with the movement of the 
panoramagram unit, the viewer has the illusion of seeing 
at least a portion of the image being viewed change in its 
position. Thus, with this latter type of panoramagram 
unit, the viewer may see in observing and moving the 
same, some aspect of the image in motion, e.g., a man's 
arm move from a position where his hand is in his pocket 
to a position where his hand is above the head. 
While two basic different types of pictorial parallax 

panoramagram units have been described in the preced 
ing paragraphs, and while reference has been made to 
a person whose hand changes in position in connection 
with the description of one type, it should be understood 
from the outset that the term "pictorial' does not neces 
sarily refer to a picture in the sense of being a work of 
art, but instead refers to any type of display, whether the 
same be in the form of Wording, a true artistic creation, 
or any other type of image. It should further be under 
stood that the present invention is concerned with pro 
viding pictorial parallax panoramagram units, whether 
they be of the true three-dimensional form or change 
able picture form described above, or some modification 
thereof. 

Pictorial parallax panoramagrams, or as they are some 
times called "Stereograms' or "3-D units," generally 
comprise a lineated image layer having a lineated Screen 
disposed thereover. The lineated image layer comprises 
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a plurality of panels, each of substantially equal width. 
In a pictorial parallax panoramagram unit which creates 
the optical illusion or sensory perception of a changing 
picture, adjacent panels of the image layer often contain 
a portion of an image taken from the same point of view 
but at a different time. Thus, if one desired to produce 
Such a unit creating the illusion of a man's hand being 
raised, then adjacent panels of the image layer would 
essentially comprise integrated parts of two pictures which 
differ by the position of the hand as viewed from the 
same point of view-i.e., there would be a time difference 
in the respective image portions. Adjacent panels can be 
portions of separate pictures adapted to be sequentially 
displayed but the basic arrangement is essentially the 
Sale. 

On the other hand, if a pictorial parallax panorama 
gram unit of the type adapted to create a three-dimen 
sional effect per se was being produced, then adjacent 
panels of the image layer would carry image portions of 
the same picture, but spaced points in any panel on any 
given axis parallel to the width of the panels would repre 
sent a point on the object being displayed as seen from 
different relative points of view. 
As set forth hereinbelow, various suggestions have 

heretofore been made with respect to the manner in which 
image layers of either of the types described above can 
be manufactured. Regardless of the type of image layer, 
and the manner in which it is made, in the ultimate unit 
observed by the viewer there is disposed over the image 
layer an optical screen. The optical screen, in general 
use, may be of the type which comprises alternate opaque 
and transparent sections, or it may be of the type in 
corporating a plurality of adjacent and transparent lens 
elements. When either type of screen is disposed over 
the image layer, the lineations thereon are aligned as re 
quired for the particular unit, with the lineations on the 
image layer. In the event the image layer is of the 
changeable picture type, then as the unit is rotated rela 
tive to the eyes of the viewer, the screen focuses the light 
reflected by the unit and received by the eyes from differ 
ent groups of lineated panels on the image layer. One 
group of panels shows the image in one position, whereas 
another group of panels shows the image in another po 
sition. Of course, there may be several groups of lineated 
panels on the image layer, in which event various posi 
tions would be observed by the viewer as the unit is 
rotated relative to the user's eyes. 

In the ultimate unit, when the lineated screen is dis 
posed over a 3-D image layer incorporating panels pre 
Senting the image from different points of view, then one 
panel of the layer is disposed under each lenticle in the 
Screen, and the user's right and left eyes see portions of 
the ultimate image separated in perspective. The brain 
unconciously recognizes these portions as belonging 
together. The two continuous images or portions are 
fused into a single sensory image, and the observer re 
ceives the illusion of depth and hence a three-dimen 
sional impression of the composite picture under observa 
tion. 
While all pictorial parallax panoramagram units ap 

pear to fall into the aforesaid groups, and while the op 
erating principles and characteristics of such panorama 
gram units conform with the preceding discussion, from 
the standpoint of physical characteristics, and from the 
standpoint of production techniques, the various forms of 
pictorial parallax panoramagram units can be further dif 
ferentiated. For example, it has previously been sug 
gested to provide pictorial parallax panoramagrams 
wherein the self-sustaining "thick' lineated screen is 
directly affixed to the image layer. Still further, it has 
been suggested to provide such units wherein the image 



3,241,429 
3 

layer is chemically developed in contact with the screen 
itself, as opposed to being formed separately and at 
tached thereto. Even further, it has been previously sug 
gested to provide pictorial parallax panoramagrams 
wherein the image layer is initially formed, and a thin 
coating or film is thereafter applied thereover and em 
bossed to form a screen. 
Thus, a distinction can first be made between what may 

be deemed "thick' screen units and what may be deemed 
"thin' screen units. Still further, a distinction may be 
made between those units wherein the image layer is 
formed separately and adhesively secured to the lenticular 
screen, those units wherein the image layer is formed 
from a chemically reactive photographic emulsion directly 
applied to the lenticular screen, and those units wherein 
the ultimate unit is formed from a coating or film applied 
over a formed image layer. 

Bearing these further distinctions in mind, the position 
of the instant invention in the art can be better understood. 
As explained more fully below, the invention is concerned 
with providing a pictorial parallax panoramagram unit 
of the type having a lenticulated screen comprising a 
plurality of parallel lens elements, all of which are trans 
parent. Further, the invention is concerned with pro 
viding such a unit wherein the screen is formed as a flexi 
ble layer having an image-carrying base thereunder, or as 
a flexible film having an image layer directly affixed there 
to. In other words, the present invention is not con 
cerned with providing an ultimate pictorial parallax pan 
oramagram unit incorporating a lineated screen having 
alternate transparent and opaque sections, nor is it con 
cerned with providing a pictorial parallax panoramagram 
unit of the type incorporating an image base which is 
secured by adhesive to a separate lineated screen. 
The significance of the aforesaid differentiations be 

comes apparent with an understanding of the production 
techniques which are involved in fabrication of the dif 
ferent types of units. Consider first, for example, a pic 
torial parallax panoramagram unit which comprises an 
image or base layer which is secured by means of a sep 
arate adhesive to a separate lineating screen. As ex 
plained above, it is imperative that the lineations of the 
screen be aligned with the lineations or panels of the image 
layer. Thus, with this type of screen unit, the adhesive 
must be applied in such a manner as to permit subsequent 
adjustment of the screen relative to the image layer, or 
otherwise, an exact alignment cannot normally be main 
tained. Other workers in the field have recognized this 
problem, and it is generally appreciated that the alignment 
problem presents difficulties in fabrication of a unit of the 
type here in question, and results in individual unit assem 
bly, as opposed to permitting mass production techniques. 
A still further problem with the separate screen type 

unit results from the variations in temperature conditions 
and humidity conditions which affect the screen differently 
than the image layer due to the differential in relative ex 
pansion and/or contraction. When not formed simul 
taneously, the differential in temperature and humidity 
coefficients between the lenticular screen and the image 
layer cause misalignment, and resulting blurring of the 
image being viewed. Moreover, when adhesive is used 
and a fixing of the image layer to the screen is provided 
to prevent dimensional instability, problems are en 
countered in applying the adhesive so that the same ex 
tends uniformly between the base of the lenticular screen 
and the image layer. Still further, the screen of a "sep 
arately formed” unit must be self-sustaining and com 
paratively thick. 

While certain of the above problems are eliminated in 
instances where the image layer is produced from a chem 
ically reactive emulsion on the back of the lenticular 
screen, still other problems in this instance are faced. 
First, photographic techniques must be used, and the type 
of screen which can be employed is limited by virtue of 
the chemical treatment which must be given to the emul 
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sion to develop the same. Secondly, individual treatment 
of the emulsified layers is required, and persons trained 
particularly in photographic processes must handle the 
operation. Still further, in connection with the emulsion 
type method, mass production of stereograms representa 
tive of a single stereographic subject is practically impossi 
ble inasmuch as the time factor involved in exposing the 
light Sensitive emulsion and in developing the same, dry 
ing the developed emulsion, etc., is prohibitive. In addi 
tion, and still further, in this instance, unless a semi 
transparent stereogram is desired, it is ordinarily necessary 
to perform an additional operation of applying to the 
developed film on the rear side of the lenticulated screen 
an opaque backing sheet of some sort to lend sharpness of 
detail to the desired image. 
With an appreciation for the disadvantages inherent in 

fabricating pictorial parallax panoramagram units from 
separate lineating screens having adhesively secured there 
to an image layer, and in fabricating pictorial parallax pan 
oramagram units from lenticular screens carrying a chem 
ically reactable emulsion on the rear thereof, attention 
can be directed to the third previously suggested process. 
This previously suggested process, in its basic aspects, pro 
vides for applying a heat softenable layer of plastic over a 
previously formed image layer, and then subsequently 
applying pressure to the plastic layer so as to directly affix 
the same to the innage layer. The pressure-applying 
operation is carried out with an embossing roller which 
serves to form the heat softenable plastic into a plurality 
of adjacent lens elements or lenticles. 

Pursuant to one phase of the third method, a compara 
tively thick and self-sustaining, non-flexible sheet of plas 
tic is passed between a plurality of softening rolls, in 
serpentine fashion, and then placed into over-lying rela 
tion with an image layer. Thereafter, the softened sheet 
is embossed and pressed on the image layer to form the 
final pictorial parallax panoramagram unit. In accord 
ance with a second embodiment of this particular type of 
method, a continuous image-carrying base strip is fed 
under an operating roller system where a continuous web 
of sheet plastic is brought into contact thereover. In sub 
sequent stages of the operation, the continuous plastic web 
is heat softened and formed into a plurality of adjacent 
elongate lenticles thereby providing the lenticular screen 
of the ultimate unit. In still different a technique con 
templated in accordance with this third method, the Sug 
gestion has been advanced that the unit be formed by 
coating a flowable plastic directly on to an image-carrying 
base web, and thereafter forming the coating into a lentic 
ular-type screen with an embossing roller. 
The first and last of the embodiments of the third 

method discussed above have been disregarded by the 
main proponent thereof in later patent art, and emphasis 
has been placed by him on the second embodiment where 
in a continuous web of plastic film is utilized. The 
reasons underlying the disregard of the embodiment which 
contemplates use of sheets which are fed through a ser 
pentine heating arrangement has undoubtedly resulted 
from certain inherent disadvantages therein. For exam 
ple, with this technique, the sheet itself must be self-sus 
taining initially, and the quantity of material used is neces 
sarily substantial. In other words, this particular tech 
nique requires a “thick” screen if any degree of Success 
is to be achieved, and a screen which is definitely not flexi 
ble. 
The third embodiment discussed in the immediately 

preceding paragraphs which contemplates direct coating 
has apparently been disregarded for somewhat more 
subtle reasons. In particular, alignment problems in the 
ultimate unit would necessarily result from following the 
process suggested due to the fact that a continuous Web 
of image-carrying base material must be maintained under 
tension, and some irregularities will necessarily result. 
Moreover, with the technique previously suggested, there 
would undoubtedly be bleeding of the plastic into the base 
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layer or allergies therewith and destruction of the image 
itself. Still further, a continuous web technique as sug 
gested does not lend itself to the production of magazine 
covers, greeting cards, or the like. These are but three 
of the problems faced with the prior art continuous coat 
ing suggestions, but they are exemplary of the practical 
deficiencies involved. 
AS stated, the proponents of the third technique dis 

cussed above recognized the disadvantages of the first and 
third embodiments, and emphasized the practicability of 
utilizing a continuous web of plastic material which was 
brought into contact with an image-carrying base layer, 
and then embossed to provide a lenticular screen. While 
this phase of the third technique appeared to be the most 
practical according to the prior literature, operation in 
accordance with this embodiment also presents serious 
problems. First, when using a web plastic material, ten 
sion must be maintained thereon, and the uniformity in 
thickness thereof varies under the tension. Thus, in a 
subsequent embossing operation, there is non-uniformity 
in thickness, and uniformity in the lenticles formed can 
not be assured. - 

Secondly, obtaining a plastic in sheet form which pos 
sesses the desirable physical characteristics both optically 
and adhesively presents a serious problem, and results in 
substantial expense. Still further, in accordance with this 
type of operation, the base web is maintained under ten 
sion, and there are accordingly variations therein, which 
result in mis-alignment. 
Thus, as should be apparent from the foregoing dis 

cussion, while various suggestions have been heretofore 
made with respect to the product of pictorial parallax 
panoramagram units, there remains a need for such a unit 
which can be inexpensively produced in accordance with 
mass production techniques so as to be available for wide 
spread use in various forms. Still further, there remains 
a need for a method of commercially producing pictorial 
parallax panoramagram units and a need for apparatus 
for carrying out such methods. Additionally, regardless 
of the prior suggestions, there exists a need for a pictorial 
parallax panoramagram unit which is flexible in nature 
so as to be applicable to the cover of magazines, the face 
of greeting cards, various forms of advertisements, and 
the like, which unit affords the required optical clarity, 
the required illusion characteristics, and in addition, 
which is durable in shipment and use. 
The present invention is specifically directed to satisfy 

ing the aforesaid needs, and has as its principal object 
the provision of a pictorial parallax panoramagram unit 
(a) which can be fabricated from a minimum of ma 
terial; (b) which is durable in shipment and use; (c) 
which possesses the desired optical characteristics; (d) 
which is flexible in nature and applicable to varying forms 
of display; and most important (e) which can be formed 
in accordance with mass production techniques at rapid 
rates and yet possess the aforesaid desired characteristics. 

Consistent with the foregoing primary general object 
of the present invention, a still further primary object 
hereof is to provide methods of fabricating pictorial 
parallax panoramagrams possessing the aforesaid features, 
which methods are practical in nature. Additionally, a 
still further primary object of the primary invention is 
to provide apparatus for carrying out such methods to 
produce pictorial panoramagrams in accordance here 
with. 

SPECIFIC PRODUCT OBJECTS 
In connection with the basic product provided hereby, 

the invention has certain specific objects, including the 
following: (a) The provision of a flexible thin screen pic 
torial parallax panoramagram unit-i.e., the provision of 
such a panoramagram unit incorporating a lenticular 
screen having a thickness of less than .025 inch; (b) the 
provision of such a panoramagram unit which affords 
clarity in vision and sufficient abrasion resistance to per 
mit the use of the unit on greeting cards, magazines, or 
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6 
the like; (c) the provision of such panoramagram unit 
which comprises a base-image carrying layer formed of 
a Suitable base material such as paper, and a super 
imposed lenticular screen layer formed of a suitable 
plastic which does not require a plasticizer for formation 
thereof, and which affords flexibility; (d) the provision of 
a panoramagram unit as prescribed in subparagraph (c) 
which incorporates a plastic layer formed from an in 
expensive plastic, such as polyethylene, polypropylene, 
or the like; (e) the provision of a pictorial parallax 
panoramagram unit as prescribed in subparagraphs (a) 
and (b), which unit comprises a flexible plastic, lenticular 
screen and an image layer printed directly thereon; (f) 
the provision of a unit as prescribed in subparagraph (e) 
which is formed from various types of plastics, preferably 
possessing particular characteristics; and (g) the provision 
of a unit conforming with all of the preceding objects 
which can be formed in varying sizes to accommodate 
differing displays in differing environments. 
The foregoing specific objects of the present invention 

with respect to the product provided hereby are applicable 
to a pictorial parallax panoramagram unit incorporating 
a lenticular screen without regard to the shape of the 
lenticles. More specifically, it has been assumed here 
inabove that a lenticular screen is provided, and atten 
tion has not been directed to the particular form of curva 
ture or shape of the individual lenticular lens elements. 
This is because the more basic aspects of the product 
provided hereby do not concern lens shape per se. In 
stead, the more basic aspects relate to the product regard 
less of the shape or form of lenticle incorporated in the 
screen thereof. 

However, from the standpoint of producing a quality 
product, it is desirable under certain circumstances to 
utilize lenticular screens having prescribed configurations 
and lens shapes. More specifically, it is desirable to pro 
vide a lens which is corrected for spherical aberration, and 
it is also desirable to provide a screen incorporating lenses 
so positioned as to present a clear image regardless of 
the angle from which the pictorial parallax panoramagram 
is viewed. The advantages of correcting for spherical 
aberration have previously been recognized with respect 
to lenticular screens having substantial thickness, and/or 
lenses of varying type. To incorporate these advantages 
in a thin screen unit conforming with the preceding ob 
jects, however, is an important objective of the instant 
invention. Similarly, a further important object hereof 
is to provide a lens wherein a substantially wider viewing 
angle than that existent with a conventional lenticular 
screen is achieved. Again, however, it is to be understood 
that while these aspects are important, the basic em 
bodiments of the invention center about the provision of 
a flexible thin screen pictorial parallax panoramagram 
conforming with the previously discussed objects, regard 
less of the particular lens shape, spacing, or form. 

SPECIFIC METHOD OBJECTS 
As noted above, one of the most important objects of 

the present invention is to provide practical and commer 
cial methods of producing the products provided hereby. 
In this connection, specific objects of the invention ac 
cording to the preferred embodiments include the follow 
ing: (a) The provision of a method of forming flexible, 
thin screen pictorial parallax panoramagram units, which 
method provides for applying a coating directly to an 
image carrying layer, and then embossing the coating to 
form the same into a lenticulated optical Screen; (b) to 
provide such a method wherein the coating is applied as a 
fluid flowable viscous material, and wherein such material 
is subsequently set to afford permanency in formation, 
and flexibility in use without affecting the characteristics 
of the image carrying layer; (c) to provide such a method 
wherein the coating is free of any plasticizer so as to 
eliminate allergy or bleeding problems or the like when 
applied to the base layer; (d) to provide in such a method 
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temperature control steps which afford proper coating 
viscosity and proper setting temperatures for mass pro 
duction operation; (e) to provide in such a method steps 
affording application of the coating in a controlled thick 
ness whereby to insure uniformity in the ultimate Screen, 
and the utilization of a minimum of material; (f) to pro 
vide such a method wherein the plastic material is ap 
plied in time sequence to the movement of the image 
carrying base, and wherein the image carrying base of 
any one unit is part of a sheet having a plurality of 
images thereon; (g) to provide as an alternate in such a 
method the steps of applying the plastic in discrete 
ribbon-like form and Subsequently smoothing the same 
into the ultimate formation; (h) to provide such a basic 
method wherein separate sheets of convenient handling 
size are automatically sequentially processed and coated 
with a suitable plastic which is formed into a lenticular 
screen thereover as aforesaid; (ii) to provide such a 
method wherein the necessary alignment is obtained be 
tween the embossed screen formed over the image carry 
ing layer, and the image carrying layer; (j) to provide 
such a method wherein the alignment is achieved by 
means initially printed on the base layer itself; (k) to 
provide such a method wherein a controlled gripping 
operation insures the proper alignments; (1) to provide 
such a method which enables the utilization of standard 
photographic equipment for making the lineated image 
carried by the image base layer, and which at the same 
time, permits forming the lineated image to present a 
true three-dimensional illusion, or to present a changeable 
picture illusion whether in “black and white' or color; 
(m) to provide such a method which can be carried out 
with easily fabricated equipment; and, (n) to provide 
such a method which is practical from the commercial 
standpoint, and insures quality production over extended 
periods of tine. 

Specific method objects of the present invention with 
respect to a preferred modification hereof, include the 
following: (a) The provision of a basic method of form 
ing a pictorial parallax panoramagram unit including a 
plastic, lenticular screen having an image layer directly 
printed thereon; (b) the provision of a basic method of 
forming a flexible lenticular screen adapted to receive a 
printed image directly on the rear face thereof; (c) the 
provision of a method as prescribed in subparagraph (b) 
which incorporates extrusion and forming steps adapted 
to be carried out with easily fabricated equipment; and 
(d) the provision of an overall method conforming with 
subparagraph (a) which utilizes the steps of subparagraph 
(a) with suitably modified, but generally conventional printing techniques. 

SPECIFIC APPARATUS OBJECTS 
Although the basic product and basic method aspects 

of the instant invention have been treated hereinabove 
and emphasized with particularity, it is to be understood 
that certain objects of the invention lie in the provision of 
apparatus adapted to carry out the methods so as to pro 
duce the products hereof. Thus, with respect to the pre 
ferred embodiment of the apparatus, specific objects of 
the invention include the following: (a) The provision 
of an automatic apparatus adapted to perform the method 
steps of the preferred embodiment hereof outlined here 
inabove; (b) the provision of such an apparatus which 
includes means for automatically timing a sequential 
processing operation in accordance with the method of 
the preferred embodiment hereof; (c) the provision of 
Such an apparatus which is applicable to the formation 
of lenticular Screen pictorial parallax panoramagram 
units, as well as to general coating techniques; (d) the 
provision of Such an apparatus wherein the base layer 
being coated is passed about rollers for purposes of hav 
ing the coating applied thereto; (e) the provision of such 
an apparatus wherein the base layer is positively gripped 
in relation to each of the rollers handling the same where 
by to permit exact alignment of the base layer with the 
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particular operation or roller past which the base layer 
is traveling; (f) the provision of such an apparatus which 
permits the utilization of a vacuum type pick-up feed of 
base layer sheets; (g) the provision of such an apparatus 
which incorporates a grooved embossing roller for pur 
poses of forming the applied coating into a lenticular 
screen; (h) the provision of such an apparatus which in 
cludes a reservoir for holding and heating plastic to be 
applied to the base layer, and means for opening and 
closing the reservoir in timed relation to the movement 
of a base layer traveling thereunder; (ii) the provision of 
such an apparatus which alternatively provides for a dep 
osition of the plastic material in ribbon-like form and 
of uniform thickness; (j) the provision of such a basic 
apparatus which permits adjustment in the thickness of 
the coating being applied; (k) the provision of such an 
apparatus which includes means cooperating with the 
roller means thereof to insure uniformity in coating, as 
well as uniformity in formation of the coating into a len 
ticular screen; (1) the provision of such an apparatus 
which is adapted to handle separate sheets of material, 
without wasting coating material thereon; (m) the pro 
vision of such an apparatus which is free of string-type 
remanent deposits; (n) the provision of such an appa 
ratus which can be manufactured with available equip 
ment; and (o) the provision of such an apparatus which 
can be operated over extended periods of time for com 
mercial production, and without shutdown. 
With respect to the preferred modified embodiment 

hereof wherein a pictorial parallax panoramagram unit 
is formed with the image layer directly printed on the 
plastic, lenticular screen, specific apparatus objects hereof 
include the following: (a) The provision of an apparatus 
including, in combination, extruding means adapted to 
extrude a thin layer of flexible material, and forming 
means adapted to receive such layer and form a series of 
adjacent lens elements in one face thereof while simul 
taneously setting the plastic in its final dimensionally 
stable form and providing a guide edge thereon; and (b) 
the provision of apparatus which permits direct printing 
of an image layer on the unformed or rear face of the 
formed plastic layer in optical illusion creating alignment 
and registry with the lens elements formed in the op 
posite face of the plastic layer. 

THE BASIC INVENTION 
In accordance with the basic aspects hereof, a pic 

torial parallax panoramagram unit comprises a flexible 
optical display. The display includes a lenticulated 
image layer and a lenticular screen having a base face 
and a lenticulated forward face. The image layer is 
fixed in direct contact with the base face of the screen, 
and in alignment with the lenticles defined by the forward 
face thereof. Preferably, the focal point of the lenticles 
of the screen lie at least substantially in the plane of the 
image layer-i.e., at a point which affords the best 
optical clarity with a planar rear face adjacent the image 
layer. The screen has a maximum thickness of between 
.005 and .025 inch. - 

In accordance with the preferred embodiment hereof, 
the pictorial parallax panoramagram unit is a laminated 
structure consisting of a plastic, lenticular screen and an 
originally separate base layer, e.g., paper, fixed to the 
rear face of the screen. In accordance with the preferred 
Iodification hereof, the panoramagram unit consits of 
a plastic, lenticular screen having the image layer printed 
directly on the rear face thereof. 

In accordance with the preferred embodiment hereof, 
the unit is manufactured by applying a flowable coating 
of the plastic, preferably a polymer of an ethylenically 
unsaturated hydrocarbon, in a viscous state onto a lin 
eated image lafer preferably in sheet form, and there 
after embossing the coating into the form of lenticles 
properly aligned with the lineations on the image layer. 
The plastic is preferably such that it has a melt tempera 
ture of between 275 and 350 F., and a coating vicosity 
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of between 10 and 200 poises. Moreover, the chill 
temperature of such plastic is such that it permits the 
application of the plastic and subsequent forming thereof, 
while at the same time allowing for setting as the plastic 
is engaged by a forming embossing-type roller. Prefer 
ably, the embossing roller is chilled to properly set the 
plastic, but after setting the plastic, maintains its flexible 
characteristics, and affords a screen having a flexibility 
of between 0.1 and 2.0X 10 p.s.i. 
The apparatus for producing a unit in accordance with 

the aforesaid preferred embodiment includes a series 
of rollers adapted to carry out the method steps, as well 
as a controllable reservoir for depositing the plastic on 
the image layer as the image layer passes thereunder. 
Preferably, the apparatus also includes sequentially opcr 
ated gripping means and a vacuum type pick-up feed. 
Additionally, the preferred form of apparatus includes 
gear-operated timing means to insure proper sequential 
operation. 

In producing the unit of the preferred modification 
hereof, a plastic, having specific properties, is extruded 
as a thin layer and then formed and set as a lenticular 
screen having a lenticular forward face and a guide 
edge(s). Thereafter, an image is directly printed on 
the rear face of the screen in illusion-creating optical 
registry with the lenticles formed in the forward face 
thereof. The apparatus for producing this form of 
product, as suggested above, includes extrusion means, 
forming means and printing means. 
The above basic aspects of the preferred embodiment 

hereof and preferred modification hereof, as well as other 
important features of the invention, will be better com 
prehended, and the invention as a whole will be better 
understood, when consideration is given to the following 
detailed description thereof. Such description refers to 
the annexed drawings, presenting preferred and illustra 
tive embodiments of the invention. 

In the drawings: 
FIGURE 1 is a fragmental enlarged perspective view 

of a pictorial parallax panoramagram unit constructed in 
accordance with the preferred embodiment hereof; 
FIGURE 2 is a fragmental and schematic end view of 

the unit shown in FIGURE 1; 
FIGURE 3 is an enlarged schematic sectional view of 

a unit such as shown in FIGURE 1, but adapted spe 
cifically to create a two-position "changeable picture' 
illusion; - 

FIGURE 4 is an enlarged schematic sectional view, 
similar to FIGURE 3, but presenting a modified unit 
adapted to create a multiple-position changeable picture : 
illusion; 
FIGURE 5 is an enlarged schematic fragmental end 

view of a unit adapted to create a changeable picture 
illusion, and shows the viewing disposition of this type 
unit relative to a viewer's eyes; 
FIGURE 6 is an enlarged schematic fragmental end 

view of a pictorial parallax panoramagram unit such as 
shown in FIGURE 1, but adapted to create a true three 
dimensional illusion, and shows the viewing disposition 
of this type unit relative to a viewer's eyes; 
FIGURE 7 is an enlarged fragmental schematic view 

of a unit such as shown in FIGURE 6. 
FIGURE 8 is an enlarged fragmental schematic view 

of a unit as shown in FIGURE 1, and presents dimen 
sional features of importance in the invention; 
FIGURE 9 is an enlarged schematic fragmental view 

of an image layer adapted to be incorporated in a unit 
such as shown in FIGURE 1, FIGURE 9 illustrating the 
“panel” make-up of such layer; 
FIGURE 10 is a reduced pan view of a sheet carrying 

a plurality of image sections thereon, each of which 
sections is adapted to form the image layer of one final 
panoramagram unit; 
FIGURE 11 is a schematic side view of a preferred 
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accordance with the preferred method hereof to coat an 
image-carrying base layer with a plastic coating and form 
such coating into a lenticular screen in situ on the base 
layer; 
FIGURE 12 is a reduced schematic elevational view 

of a sheet carrying a plurality of image Sections thereon 
and a coating thereover being embossed to form final 
panoramagram units; 
FIGURE 13 is an enlarged fragmental schematic side 

view of the front portion of a modified form of lenticle 
which can be provided on a lenticular screen constructed 
in accordance herewith; and FIGURE 13(a) is an en 
larged fragmental schematic side view of the rear portion 
of such modified lenticle; 
FIGURE 14 is an enlarged fragmental plan view of a 

lenticular screen provided in accordance with the modifi 
cation of FIGURES 13 and 13(a); 
FIGURE 15 is an enlarged fragmental sectional view 

of a pictorial parallax panoramagram unit constructed in 
accordance herewith and incorporating the modified len 
ticle construction of FIGURES 13 and 13(a); 
FIGURE 16 is an enlarged schematic side view of a 

further modified form of lenticle which can be incorpo 
rated in a pictorial parallax panoramagram unit con 
structed in accordance herewith; 
FIGURE 17 is an enlarged fragmental plan view of 

a lenticular screen provided in accordance with the modi 
fication of FIGURE 16; 
FIGURE 18 is an enlarged fragmental sectional view 

of a panoramagram unit constructed in accordance here 
with and incorporating a lenticular screen as shown in 
FIGURE 17; 
FIGURE 19 is a schematic side view of a modified as 

sembly adapted to coat image-carrying base layers with a 
plastic coating in accordance with a modified method 
hereof, and form such coating in situ into a lenticular 
screen in optical registry with the image carried on such 
base layer, all in accordance with a modified method 
hereof; 
FIGURE 20 is a schematic side view of a further modi 

fied assembly adapted to coat image-carrying base layers 
with a plastic coating in accordance with a further modi 
fied method hereof and form such coating in situ into a 
lenticular screen in optical registry with the image carried 
on such base layer; 
FIGURE 21 is a schematic side view of a still further 

modified assembly adapted to coat image-carrying base 
layers with a plastic coating in accordance with a still 
further modified method hereof, and form such coating in 
situ into a lenticulated screen in optical registry with the 
image carried on such base layer; 
FIGURE 22 is an enlarged fragmental transverse sec 

tional view of a coating plate adapted to be used on the 
periphery of a coating roller incorporated in the assem 
blies of FIGURES 19 and 21; 
FIGURE 23 is a fragmental enlarged front plan view 

of a portion of the plate shown in FIGURE 22; 
FIGURE 24 is a schematic side view presenting in 

some detail structural aspects of devices to be used in 
and with the assembly of FIGURE 11 to selectively con 
trol the coating operation performed thereby; 
FIGURE 25 is a perspective view of a preferred form 

of plastic discharge coating means incorporated in the 
system of FIGURE 24; 
FIGURE 26 is a transverse sectional view of the coat 

ing means shown in FIGURE 25; 
FIGURE 27 is a fragmental elevational view of the 

preferred modified product hereof; - 
FIGURE 28 is an enlarged fragmental sectional view 

of the panoramagram unit shown in FIGURE 27, FIG 
URE 28 presenting an exaggeration of the image layer 
for purposes of explanation; 
FIGURE 29 is a fragmental perspective view of an 

assembly adapted to form sheet stock for use in making 
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panoramagram units in accordance with the preferred 
modification presented in FIGURES 27 and 28; 
FIGURE 30 is a plan view of a negative having guide 

means therein in accordance herewith, for achieving 
proper ultimate alignment between the image of the 
panoramagram unit and the lenticular screen thereof; 
FIGURE 31 is a plan view of a printing plate having 

guide means therein, in accordance herewith, for achiev 
ing proper alignment between the image of the panorama 
gram unit and the lenticular screen on which such image 
is printed by such plate; 
FIGURE 32 is a side view of an apparatus adapted to 

be used with suitable camera means for purposes of pro 
ducing lenticulated films; 
FIGURE 33 is a sectional view taken on the line 

33-33 of FIGURE 32, and presents further detail of a 
suitable film-screen holder for producing lenticulated 
films; 
FIGURE 34 is a schematic diagram presenting a path 

of movement which a traversing camera can take relative 
to a given object field for purposes of producing a lenticul 
lated film suitable for use in making a true three-dimen 
sional panoramagram unit; 
FIGURE 35 is a schematic diagram presenting relative 

positions between a screen and film adapted to be used in 
forming a negative for subsequent use in making a 
changeable picture positive; and 
FIGURES 36(a) and (b) are schematic diagrams il 

lustrating one method by which a changeable picture 
lenticulated positive can be produced from negatives 
made in accordance with FIGURE 35. 
While a detailed explanation is set forth hereinbelow 

of the product, method, and apparatus provided hereby, 
and while such explanation makes reference to the various 
figures annexed hereto, this specification has been divided 
into sections to simplify an understanding of the overall 
aspects of the invention. However, it is to be understood 
that no one section hereof is mutually exclusive of any 
other section, and that the discussions in various sections 
are overlapping and/or coextensive. 

THE BASIC PRODUCT AND OPERATION 
THEREOF 

If reference is now made to FIGURE 1, it will be seen 
that such figure presents a pictorial parallax panorama 
gram unit or optical display generally designated by the 
numeral 2. Such unit or display comprises a lineated 
image layer 4 and a lenticular screen 6 fixed directly 
thereover. The lenticular screen 6 has a base face 8 and 
a lenticulated forward face 10. The image layer 4, as 
explained more fully below, is fixed in direct contact with 
the base face 8 of the screen 6, free of any adhesive inter 
posed between the screen 6 and image layer 4. The 
lenticular screen 6, or more particularly, the lenticulated 
face 10 thereof, comprises a series of semi-cylindrical or 
partially cylindrical curves forming the forward face of 
elongated lens elements generally designated by numeral 
12. Each of the lens elements, as shown, comprises a 
simple lens of the type having a circularly curved, for 
ward face, and a planar rear face. The focal point of 
the lenticles 12 of the screen lies at least substantially in 
the plane of the base thereof, or in the plane of the image 
carried by the image layer 4. 
The screen 6 itself, in accordance with the invention, 

has a thickness of between .005 and .025 inch. This 
thickness is best understood by reference to FIGURE 2. 
In such figure, the letter t designates the maximum thick 
ness of the screen, i.e., the distance between the apex or 
peak of a lenticle 12, and the rear face 8 thereof. 
The term "lineated image layer,' as suggested above, 

is used herein generically to refer to any type of layer 
carrying a plurality of panels thereon of substantially 
equal width, and providing a lenticulated image or lentic 
ulated images. However, according to the preferred 
embodiment of the invention, the base layer, or image 
carrying base layer, comprises a portion of a sheet of 
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paper or cardboard having a glazed surface. This does 
not mean that a paper base need be used, and it is to be 
understood that any suitable type of base layer can be 
incorporated in accordance with the invention. In fact, 
if desired, as opposed to using a reproduction on a piece 
of cardboard, for example, a film having a developed 
emulsion thereon can be used. The use of paper, how 
ever, has been suggested as the preferred embodiment, 
since this readily permits mass reproduction of any base 
image. Still further, however, it is to be understood 
that in certain instances it is desirable to print the base 
layer directly on the rear face of the lenticular screen, 
as described more fully below in connection with the 
preferred modification hereof. 

Having now set forth the general characteristics of 
the base layer incorporated in the preferred embodiment 
hereof, attention can be directed to the lineated image 
carried thereby. In this connection, reference is made 
to FIGURE 9, wherein the base layer is generally desig 
nated by the numeral 4 and is shown as including a plu 
rality of panels 5, 5a, 5b, and 5c of substantially equal 
width, and separated by a plurality of similar panels 7, 
7a, 7b, and 7c. As explained more fully below, the 
panels 5-5c, in the event a changeable picture illusion 
was to be produced, would be different in point of time 
from the panels 7-7c. Alternatively, in the event a 
true three-dimensional picture was to ultimately be 
viewed through the pictorial parallax panoramagram, 
provided hereby, each of the panels 5-5c and 7-7c would 
be separated within themselves in point of view, but 
would provide a continuous, somewhat blurred image 
to the naked eye. The base or image carrying layer 4 
when viewed by the naked eye, would in the event a 
changeable picture was to be produced, show a single 
image in varying position and somewhat blurred. In 
the event a true three-dimensional picture was to be 
produced, the picture would appear to the naked eye as 
merely being slightly blurred. 
Now, bearing in mind the meaning of the term 

"lineated' as defined above and as used in connection 
with the base or image carrying layer, consideration can 
be given to the operating characteristics and disposition 
of the image layer relative to the lenticular screen. By 
referring to FIGURE 3, which presents a greatly magni 
fied sectional view of the unit of FIGURE 1, or at least 
a portion thereof, it will be noted that each lenticle 12 
has a curved forward face 16 and a planar rear face 18, 
thus forming a simple converging planar convex lens 
element. Fixed to the rear of the lens element 12, or 
lenticle 12, is a portion of the base layer 4. In FIG 
URE 3, each panel carried by the base layer 4 is pre 
sented as being disposed thereabove, because Such panels 
are printed in the same manner as printing applied to 
the surface of a piece of paper. It will be understood 
that the term printing as used herein, refers to standard 
"raised-letter type' processes as well as lithographic 
processes, gravure processes, silk screen processes, and/ 
or color printing techniques, normal ink printing, or 
other suitable means of applying a display. 

Again, referring to FIGURE 3, it will be noted that 
the panels are shown therein in terms of cross-lines and 
parallel lines just as with FIGURE 9. Underlying the 
lenticle 12 is a panel v and a panely, and it is assumed 
that the unit of FIGURE 3 is a "changeable picture' 
unit. Panel x, may for example, be ady one of the 
panels 5 through 5c, and the panel y may be any one 
of the panels 7 through 7c of FIGURE 9. The impor 
tant point to understand in this instance is that under 
each lens is disposed at least two panels x and y. These 
panels, can, if desired, be relatively substantially nar 
rower than shown, or they can be common to adjacent 
enticles 12. 
For purposes of this example, consider FIGURE 3 

again. Assume, in this instance, that the panels x and y 
differ in point of time, and that all panels x make up a 
composite picture of a man with his hand lowered, and 
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all panels y make up a composite picture of a man with 
his hand raised. In other words, assume that the image 
layer comprises two separate pictures, and that the two 
pictures are divided into very narrow strips. Then as 
sume that the strips of one picture are interposed in 
sequence between the strips of the other picture. In 
this instance, all panels x, if seen simultaneously, pre 
sent one of the pictures, whereas all panels y, if seen 
simultaneously, present the other picture. The two pic 
tures are here assumed, again, to represent a man with 
his hand lowered, and a man with his hand raised. Fur 
ther, assume that the pictorial parallax panoramagram 
unit is disposed relative to the user's eyes as shown in 
FIGURE 5, i.e., the longitudinal axis of the lenticles ex 
tends horizontally or parallel to a horizontal line running 
between the user's eyes. Based on this assumption, let 
the user's eyes view the pictorial parallax panoramagram 
unit so that the rays reflected from the unit and passing 
to the user's eyes, intersect the lenticles 12 at an angle. 
ASSume further, that the pictorial parallax panorama 

gram unit 2 adapted to present a changeable picture is 
so oriented that the rays C1 and C2 (FIGURE 3) repre 
sent parallel rays passing to the user's eyes. This as 
sumption of parallel rays is warranted in view of the fact 
that the lens is very small, and has a very short focal 
length, as explained more fully below, so that the image 
distance is extremely small compared to the object dis 
tance, or distance to the user's eyes. 
When the line of vision is along the line C1 and C2 

of FIGURE 3, then, due to the positioning of the pic 
torial parallax panoramagram unit and the common in 
dex of refraction of the lens elements 12, the viewer 
sees only the respective panels y. The rays are bent as 
indicated within the enticles in FIGURE 3. This would 
present to the viewer only those panels which display 
the representation of the man in this example having 
his hand raised. 
Now, assume that the pictorial parallax panorama 

gram unit is rotated about a horizontal axis so that the 
rays of light reflected from the image and passing to the 
user's eyes are parallel rays such as C1 and C'2 of FIG 
URE 3. These rays due to the index of refraction, and 
the relative position of the pictorial parallax panorama 
gram unit present to the user's eyes only the panels x, 
which according to this example, create a reproduction 
of the same man having his hand at his side. In other 
words, with this type of unit, when the same is viewed 
from one angle, all panels representative of one picture 
are seen, and when viewed from another angle, all panels 
representative of another picture are seen. 
While only two different positions of an individual have 

been discussed in connection with FIGURE 3, as many 
different positions as desired can be incorporated. The 
only limitation on this feature lies in the fact that the 
more panels incorporated, the less definitive the detail, and 
thus from the point of view of clarity of detail, the num 
ber of panels must be limited. However, in FIGURE 4, 
four different pictures are shown as disposed behind each 
lenticle. Specifically, panels P1, P2 and P3 are shown as 
disposed behind respective adjacent lenticles in sequence, 
panels Q1, Q2, and Q3 are similarly shown, panels S1, 
S2, and S3 are similarly shown, and panels T1, T2, and 
T3 are similarly shown. Assume that the panels P1, P2, 
and P3, or as hereafter referred to, the “P panels' com 
prise respective lineated sections of a picture of a boy 
having his hand in his pocket. Assume that the panels 
Q1, Q2, and Q3, hereafter referred to as the "Q panels' 
are panels from a picture showing the same boy in the 
same position but having his hand out of his pocket, and 
adjacent his chest. Assume that the panels S1, S2, and 
S3, hereinafter referred to as the "Spanels' present the 
same picture of the same body, but having his hand raised 
to a position adjacent his head. Further assume that the 
panels T1, T2, and T3, hereinafter referred to as the "T 
panels" represent lineations of the same picture of the 
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same boy but having his hand raised above his head. 
Now, further assume that the pictorial parallax pano 
ramagram unit is initially so disposed that rays passing 
between the user's eyes and the unit travel along the paths 
of the dotted arrows. In this instance, due to the index 
of refraction of the lenticles, and the orientation of the 
unit, only panels P would be seen by the user. Now, 
assume further that the unit is so rotated that the rays 
passing between the user's eyes and the unit are parallel 
to the dash arrows. In this instance, only the panels Q 
would be seen. Assume further that the unit is then ro 
tated so that the rays passing between the user's eyes and 
the unit are parallel to the solid arrows. In this instance 
only the panels S would be seen. Now, going one step 
further, assume the unit is rotated to a position where the 
zig-zag arrows are parallel to the rays passing between the 
user's eyes and the unit. In this instance, only the T 
panels would be seen. Thus, by virtue of the rotation of 
the pictorial parallax panoramagram unit relative to the 
user's eyes, the image thereon, which is here designated as 
a man, is shown to have a changing characteristic, i.e., 
the illusion is created that the man's hand is moving from 
his pocket to a position over his head. 

In the immediately preceding paragraphs a changeable 
picture unit has been discussed. The construction of a 
true three-dimensional unit generally corresponds to the 
construction of the changeable picture unit. However, 
with the true three-dimensional unit, an individual panel 
of the image layer underlies each lenticle of the lenticular 
screen forming part of the unit, and all panels are made 
from the same image is opposed to varying images. Thus, 
as shown in FIGURE 12, there is disposed behind the re 
spective lenticles 12a, 12b and 12c, individual full panels 
X, X and X'. Each of the panels X varies in point of 
view across its width along any given axis extending per 
pendicular to the longitudinal axis of the lenticle. In es 
sence each of the X panels comprise a continuous series 
of changing indivisible elongate or line images continu 
ous with one another and starting for example, at the 
right-hand edge of the panel. Such series of line images 
move continuously across the width of panel X and stop 
only upon reaching the left edge thereof. The line image 
starting the panel X' begins in contiguous relation to the 
line image ending the panel X. Accordingly, there is a 
complete image which is continuous in one sense, but 
which varies in point of view along any given transverse 
axis of a panel making up the image. Aside from the 
difference in point of view on any transverse axis in any 
panel, there is a difference in point of view between longi 
tudinally spaced parts of the panel so that a complete 
picture is presented by the series of panels. 
The image is continuous within a given panel from one 

longitudinal edge thereof to the other, although the point 
of view from which a given object is seen varies within 
the panel across the width thereof. When such a base 
layer is disposed in underlying relation to a lenticular 
screen such as designated by the numeral 6 in FIGURE 
7 with the lenticles 12 thereof disposed in overlying align 
ment to individual panels, then a person viewing the unit 
sees a three-dimensional picture, or more particularly, a 
three-dimensional illusion. 
With the three-dimensional unit described above, the 

longitudinal axes of the lenticles are disposed perpen 
dicular to a line extending between the user's eyes. Thus, 
as shown in FIGURE 7, the user's left eye receives rays 
reflected, for example, along the lines L1 and L. The 
user's right eye sees rays reflected along the lines R and 
R2. The rays L1 and L2 emanate from, or are reflected 
from a point in one panel spaced laterally of a point in 
the same panel from which rays R1 and R are reflected 
to the user's other eye. The effect is as if the viewer was 
seeing a stereoscopic slide disposed within a stereoscope. 
Separate images of the same picture differing in point of 
view are received simultaneously by the respective eyes 
of the viewer, and the viewer's brain merges such images 
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and creates, through sensory perception, the illusion of 
three-dimension. 
While the unit of FIGURE 7 has been described with 

respect to a single lenticle 12, it will be understood that 
the viewer sees many lenticles simultaneously by virtue of 
the small size thereof and thus, receives an overall pic 
ture in three-dimension. The operation with respect to 
each lenticle is the same as that described however, and 
thus, the illusion created by each lenticle need not be 
discussed in detail. 

Aligning of the enticles of the lenticular screen with 
the lineations on the base or image layer in the final 
panoramagram unit presents substantially the same con 
siderations whether true three-dimensional pictures are 
being created, or changeable pictures are being created. 
The difference lies in the exact position of the panels 
relative to the overlying lenticle as explained above. 
Similarly, the form of the lenticular screen is substan 
tially the same, regardless of the type of illusion in ques 
tion. Thus, the principles of the invention are applicable 
equally to both types of stereograms or pictorial parallax 
panoramagrams, and having now described the basic as 
pects of operation of such units, the invention will be 
discussed generally as applied to either type of such unit, 
with the understanding that the variation lies in the par 
ticular form of image layer and orientation of the len 
ticular screen and innage layer. 
CHARACTERISTICS OF THE PRODUCT PROVIDED 

HEREBY 

It will be remembered from the discussion set forth at 
the outset of the present specification that the physical 
characteristics of the product provided hereby are im 
portant because they render the product suitable for in 
expensive mass production in accordance with the meth 
ods hereof, as well as because they enable use of the 
product for various forms of display, including magazine 
covers, greeting cards, calendars, and the like. It has 
been suggested hereinabove that the screen thickness, 
designated by the letter t (FIGURE 2) is within the 
range between .005 and 0.025 inch. While this thick 
ness defines the maximum and minimum limits of a screen 
constructed in accordance with the invention, the pre 
ferred embodiment hereof contemplates forming the 
screen with a thickness of between .009 and .020 inch. 
Moreover, the invention contemplates forming the screen 
with other physical characteristics and dimensions which 
render the same particularly suitable for use in pictorial 
parallax panoramagram units adapted to have the ad 
vantages afforded hereby. 

Thus, in accordance with the instant development, the 
finished screen, in its final form, is formed from a ma 
terial having an abrasion resistance of between 5 and 
50 mg. as determined in accordance with ASTM stand 
ard test method D-1044-56 using No. CS-17 Calibrase 
wheels for 1000 cycles. The material, moreover, has a 
light transmission percent of between 40 and 100, as de 
termined in accordance with ASTM standard test meth 
od D-1746-69T, and a light diffusion (haze) percent 
of between 0 and 15 as determined in accordance with 
ASTM standard test method D-1003-59T. 

Additionally, and of particular importance, is the fact 
that the product has a flexibility of between .1 and 
2.0X 10 p.s.i. but preferably between .1 and 1.0 x 105, 
as determined in accordance with ASTM standard test 
method D-747-58T. Unless the product is provided 
in accordance herewith and having a flexibility within 
these ranges, the same is not suited for use on magazine 
covers, greeting cards, calendars, or the like. It is to 
be noted further that the preferred screen hereof has 
lenticular lens elements thereon having a width W, as 
shown in FIGURE 8, of between .015 and .005 inch 
but preferably between .007 and .012 inch. Such len 
ticles, in accordance with the invention, have a radius 
r, as shown in FIGURE 8, of between .0025 and .011 

O 

30 

40 

45 

50 

60 

16 
inch, but the preferred embodiment contemplates the len 
ticles having a radius of between .003 and .009 inch. 

It is to be understood that various aspects of the in 
vention including the above ranges and limits are ap 
plicable to lenticular screen units, whether formed so 
as to be flexible in ultimate use, or rigid in ultimate 
use, and whether formed as part of a laminated unit or 
as a screen having printing directly affixed thereto. More 
over, certain aspects of the invention are applicable to 
lenticular screens formed of varying types of material, 
including glass. However, the range defined hereinabove 
are essential to the realization of a flexible pictorial par 
allax panoramagram unit having quality optical proper 
ties. The preferred ranges set forth above even fur 
ther define essential limits to optimum quality of the 
novel product provided hereby. 

Aside from the physical characteristics of the lenticular 
Screen provided in a pictorial parallax panoramagram 
unit in accordance with the invention, the invention pro 
vides certain materials for use in forming such screen, 
which materials possess definite advantages both in the 
ultimate product, and in the method of mass producing 
such product. Before discussing the detailed method 
aspects, wherein the advantages in that regard are con 
sidered in detail, attention is directed generally to the 
class of material provided hereby for forming the screen 
of a unit having a coated inhage carrying base layer. 
The materials suitable for use in the preferred modifi 
cation hereof wherein the image is printed on the lenticu 
lar screen are considered in detail below. The broad 
classification of suitable materials for use in a coated 
base layer unit is known, and referred to herein, as eth 
ylenically unsaturated hydrocarbons. The specific ma 
terials falling within such group which produce the most 
advantageous results, and which are contemplated for 
forming the screen in accordance with the preferred em 
bodiments hereof, are polyethylene, polypropylene, poly 
ethylene terephth late, vinyl toluene, unplasticized poly 
vinyl chloride, and vinylidene chloride resin. While these 
materials all possess the desirable characteristics, it has 
been found that optimum results can be obtained with 
the polyolefins, and thus forming a screen for a lami 
nated unit from a polyolefin is a preferred construction. 

Regardless of the material used within the generic 
group defined above or within the particular class de 
fined above, suitable for producing coated units, the same 
should possess certain physical properties, namely, a melt 
temperature of between 225 and 500 F., but prefera 
bly between 275 and 350 F.; a coating viscosity at such 
temperature of between 10 and 200 poises; a chill or 
setting temperature above 0 degree Fahrenheit, but no 
higher than normal room temperature, or 72 F.; and 
in addition should be capable of being spread at the 
melt temperature and coating viscosity into a coating 
layer having a thickness of between .004 and .0244 inch. 
There are two additional factors regarding the basic 

product provided hereby which deserve consideration. 
These factors apply to laminated units as well as units 
having a screen carrying an image directly printed there 
on. These factors relate, respectively, to the index of 
refraction of the lenticular screen incorporated in the 
pictorial parallax panoramagram unit, and to limitations 
on the preferred thickness thereof as affected by the fo 
cal length or radius of curvature of the lenticular lens 
elements in such screen. 

According to the basic lens formula, for convex lens 
elements, the relationship between image distance, ob 
ject distance, radii of curvature, and index of refrac 
tion, is expressed as follows: 

+ = (n-1)(+) 
In this formula, U equals the object distance, V equals 
the image distance, n equals the index of refraction, R 

(1) 
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equals the radius of curvature of one face of the lens, 
and R equals the radius of curvature of the other face 
of the lens. - 

Since one face of the lens is planar in accordance with 
the preferred embodiment of the screen provided hereby, 
R is equal to infinity, and 1/Ra is equal to Zero. R. 
equals r as shown in FIGURE 8, and V equals t as 
shown in FIGURE 8. U is essentially equal to infinity 
by virtue of the fact that the object distance is substan 
tially infinite as compared with the image distance. Thus, 
with the construction of the invention, the basic formula 
set forth above, reduces to: 

1. 
= (n-1) it 

and 

R1 = (n-1) V 
and 

2R1 = (2n-2) V (2) 
Since 2R1 is equal to the diameter D, then: 

D= (2n-2) V (3) 
D is the diameter of the curvature of the forward face 

of each lens element 12, and is equal to 2r as shown 
in FIGURE 8. V is the image distance, and in FIGURE 
8 is equal to the screen thickness t. Taking the maximum 
and minimum limits of the screen thickness and lenticle 
diameter set forth above, we find that for a screen having 
a thickness of .005 inch and a lenticle diameter of .005 
inch, the index of refraction n, from the foregoing equa 
tion, equals 1.5. On the other hand, taking the maximum 
screen thickness of .025 inch, and the maximum lenticle 
diameter of .022 inch, we find that the index of refrac 
tion equals 1.44. Similarly, for the preferred embodi 
ment, wherein the screen thickness equals .009 inch, and 
the lenticle diameter equals .007 inch, one obtains the 
index of refraction n equal to 1.39. 

Thus, in selecting the material for the lenticular screen, 
the index of refraction must be taken into consideration 
in order to obtain the desired result. From the formula 
set forth immediately above, however, the necessary in 
dex of refraction can be readily calculated, provided, of 
course, that consideration is given to the desired screen 
thickness. 

In the preceding discussion, although not specifically 
discussed, the screen thicknesses set forth have been in 
dicated as being within a range corresponding to the 
curvature of the forward face of the lenticular lens ele 
ments 12. Thus, while the focal length of the lenses has 
not been discussed in detail, compensation for screen 
thickness has been made in accordance with the focal 
length of the lens. It is well-known from established lens 
laws, that: 

F-kD (4) 
In the above formula F equals the focal length of the 
lens, D equals the diameter of the curvature of the lens, 
and k equals the coefficient of the lens. Thus, the focal 
length is related to the diameter of curvature, and as the 
diameter of curvature increases, the focal length increases, 
or conversely, as the diameter decreases, the focal length 
decreases. The thickness of the screen is correlated to 
the diameter of curvature. It has been found that the 
preferred coefficient for lenticular screens provided in 
accordance with the preferred embodiments hereof is 
equal to 1.25 so that: 

F-1.25D (5) 
This preferred relationship exists in order to obtain 

maximum clarity in view with a planar rear surface lens. 
The light defraction index of the plastic material used 
may alter Formula 5 above slightly, and in such case, 
compensation must be made for Such alteration. How 
ever, having the basic formulae, the variation can be 
easily determined. 
As shown in FIGURE 8, the focal plane of the lenticle 
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lies along the line fp where the focal length is equal to 
F and the focal point is designated by f. It will be noted 
from this figure that the focal plane defines an arc. For 
maximum clarity, the image layer or image carried there 
by should be disposed along this arc. However, in the 
formation of a pictorial parallax panoramagram unit, the 
provision of a curved rear surface presents certain produc 
tion problems, and thus from the practical standpoint, 
the rear surface of the lenticular screen is preferably 
planar. 

Bearing these production problems in mind, and the 
preferred planar rear face construction, it is apparent 
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that the image cannot lie exactly in the focal plane. To 
have the image disposed at one extreme of the focal plane, 
or at the other extreme of the focal plane, would neces 
sarily result in having one portion of the image particu 
larly clear, and the other portion of the image particu 
larly blurred. Thus, the invention contemplates locating 
the planar face of the lenticular lens elements at an inter 
mediate position between the top and bottom limits of 
the image plane or focal plane fp. Accordingly, the co 
efficient k, given above in Formula 4, is adjusted So as 
to afford a compromise position of the image plane which 
affords maximum clarity with a planar face lenticular 
screen construction. It is to be understood that the image 
plane coincides substantially with the focal plane of the 
lens elements, but is adjusted upwardly slightly by a pre 
determined amount, compensated by the coefficient k, so 
as to afford comparatively equal clarity for all portions of 
the image. 

BASIC PRODUCTION TECHNIQUE FOR 
PREFERRED PRODUCT EMBODIMENTS 

Having now discussed in detail the preferred form of 
the final product provided hereby, in accordance with 
the preferred embodiments hereof, attention can be di 
rected to the production technique afforded by the pres 
ent invention and enabling quantity production at inex 
pensive cost of the preferred form of product. For pur 
poses of this discussion, it is assumed that means have 
been made, in a manner explained more fully below, for 
printing a base image such as that described in FIGURE 
9, on a base layer which comprises a sheet of paper, 
cardboard, or the like. 

In accordance with the invention, a printing plate or 
mat is formed with a plurality of base image sections 
thereon, each of which base image sections comprises in 
and of itself the image layer for one pictorial parallax 
panoramagram unit. Further, the invention contem 
plates printing a series of such base image sections on 
a single base sheet over which a lenticular screen is 
applied. 

Thus, as shown in FIGURE 10, at the outset of the 
final processing operation of the preferred method em 
bodiment hereof, there is available a base sheet Such as 
that designated by the numeral 30 in FIGURE 10. This 
base sheet preferably comprises a piece of cardboard, 
paper, or the like, having a glazed forward surface 32. 
Printed on the forward surface 32 are a plurality of image 
sections I1, I2, I3, I4, I5, 6, or any other desired num 
ber of images depending on the particular size of the 
final unit. Preferably, the base sheets such as 30 have 
a size of either 8 x 10', 24 x 30', or 34 x 45'. These 
sizes particularly adapt the sheet for use with available 
printing equipment, including such equipment as is uti 
lized for producing color effects. Regardless of the size 
of the base sheet, in the normal instance, more than one 
base image section would be printed thereon. This does 
not exclude the possibility of printing a single base image 
section on any sheet 30, but for quantity production, 
printing more than one base image on each sheet, par 
ticularly where the size of the finished product is com 
paratively small, has been found to be feasible and de 
sirable in accordance with the invention. 
Although as many base image sections as desired may 
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be provided on any given sheet, depending on the size 
thereof, and the size of the ultimate pictorial parallax 
panoramagram to be produced, there are certain definite 
relationships which must exist between respective image 
sections carried on the base sheet 30. First, the longi 
tudinal axis of each panel of each image section must 
be disposed parallel to the longitudinal axis of each panel 
of an adjacent image section. Thus, if the section I1 is 
taken as being representative of the base image section 4 
shown in FIGURE 9, and the base image section I2 is 
taken as being representative of a similar base image 
section, then the longitudinal axes of the panels 5 and 7 
of the image section I1 would be disposed parallel to the 
longitudinal axes of the panels 5 and 7 of the base image 
section I2. Similarly, the longitudinal axes of the panels 
of other base image sections I3, I4, I5, or I6 would be 
disposed parallel to the aforesaid longitudinal axes. 
Mere parallel disposition of the longitudinal axes, how 

ever, is not in itself the sole requisite of positioning. In 
addition to the parallelism as explained above, it is essen 
tial that a given longitudinal dimension of each panel of 
every image section on a given base sheet be separated 
by substantially an exact multiple of the lenticle width, 
or of the panel width. Due to parallax in viewing, there 
is some variation in this exact spacing, but it has been 
found that as long as the total dimension of all of the 
panels of a given image section in the direction perpen 
dicular to the longitudinal axis thereof, does not exceed 
the corresponding total dimension in the same direction 
of the overlying screen by more than % of the width of 
a lenticle, the desired results are obtained. More spe 
cifically, consider the spacing between the image sections 
I2 and I4. As shown in FIGURE 10, this spacing is rep 
resented by d. If w equals the lenticle width, then d=kw 
where k is substantially a whole number equal to or 
greater than one. The image section width W, should 
not exceed the corresponding width of the overlying por 
tion of the lenticular screen by more than % the width 
of a lenticle thereof, where the overlying screen includes 
full width lenticles at opposite sides thereof. In other 
words, the image section width WI should be equal to kw 
plus no more than % W. 

In the preceding paragraph, the necessary relationship 
between the spacing between adjacent image sections has 
been described in connection with two sections which are 
vertically spaced from one another on the sheet 30. The 
same considerations apply to sections which are hori 
zontally spaced apart, i.e., as to the relative distance be 
tween corresponding panels of sections I1 and I2. More 
specifically, in this connection, assume that corresponding ; 
panels on sections I1 and I2 have one edge thereof dis 
posed on the axis A. In this instance, there would be 
no vertical spacing d between the corresponding panels 
of sections I1 and I2, and d=0. While this arrangement 
is preferred, from the preceding discussion, it is to be 
understood that the corresponding panels in sections I1 
and I2 need not be disposed along the same axis a', but 
can be vertically spaced apart, as shown, by a distance d 
which is an exact multiple of the lenticle width. In 
other words, the essential characteristic is that the dis 
tance between a predetermined edge or axis of each panel 
of each image section be spaced from the corresponding 
edge or axis of another panel of another section by an 
amount equal to zero, or a whole number multiple of 
the lenticle or panel width in a direction extending per 
pendicular to the longitudinal axis of the respective 
panels. In FIGURE 10, the horizontal spacing between 
adjacent image sections, i.e., the distance d which is a 
distance extending parallel to the longitudinal axes of the 
panels can be varied as desired, but the distance d which 
extends transverse to the longitudinal axes of the panels 
must meet the aforesaid predetermined conditions. 

In FIGURE 10, and accordingly in accordance with the 
preceding discussion, the panels have been considered 
as having longitudinal axes extending parallel to the width 
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of the sheet 30. However, it will be readily understood 
that this positioning of the panels has been shown and 
explained for exemplary purposes only, and the longi 
tudinal axes of the panels can be disposed in any desired 
manner, but preferably either parallel to the width, or 
parallel to the length of the sheet 30. Of course, the 
spacing set forth above should at all times be maintained, 
and as explained more fully below, to facilitate proper 
positioning of the sheet during subsequent operations, 
disposition parallel to the width or length is essential. 
Now bearing in mind the "set up' of the base sheet 30, 

attention can be directed to the manner in which a len 
ticular screen is formed thereover in accordance with the 
preferred embodiments hereof. In this regard, reference 
is initially made to FIGURE 11 which presents schemati 
cally apparatus arranged to carry out the method steps 
hereof. In this figure, the base sheet is designated by 
the numeral 30 and corresponds to the base sheet shown 
in FIGURE 9. A pair of feed rollers 40 are suitably 
positioned to feed the base sheet to and past the stations 
where subsequent operations will be performed. The first 
operation, in accordance with the invention, is that of 
depositing on the base sheet 30 a coating. For this pur 
pose, disposed at the first operation station is an extruder 
42 which feeds a depositing trough 44 having a movable 
wall 46. Disposed directly under and in vertical align 
ment with the outlet 48 of the trough 44 is a coating 
cylinder 50. This coating cylinder merely comprises a 
roller having a smooth surface, and carrying means for 
gripping thereon the base sheet 30. Disposed laterally, 
and supported for rotation on an axis disposed vertically 
above, the coating cylinder, is an ironing cylinder 52. 
This ironing cylinder preferably has a smooth chrome 
plated circular surface 54. The ironing cylinder 52 is so 
positioned that it forms with the coating cylinder 50 a 
nib passageway 56. 

According to the invention, the sheet 30 is fed between 
the feed rollers 40 and under the depositing trough 44. 
As the sheet passes under the depositing trough 44, a 
plastic coating 60 is deposited thereon. For this purpose, 
the movable side 46 of the trough 44 is raised to open 
the outlet 48, and allow the plastic material to flow under 
gravitational action from the trough and onto the sur 
face of the sheet 30. The printed surface 34 of the sheet 
30, or top vertical surface, faces the trough and receives 
the plastic composition. It will be readily apparent that 
the surface 34 is that surface carrying the image sec 
tions I1-I6 of the sheet shown in FIGURE 10. More 
over, it will be readily understood that the plastic mate 
rial comprises a plastic selected from the preferred group 
set forth above. The trough 44, quite naturally, is pro 
vided with Suitable means to raise the temperature of the 
plastic therein, or maintain the temperature of the plastic 
therein within the above defined limits, and accordingly 
the trough supports the plastic having a viscosity also 
within the above defined limits. Such viscosity permits 
the ready disposition of the plastic material on the upper 
face 34 of the sheet 30 as the sheet 30 is engaged by or 
gripped by the coating cylinder 50, and supported thereby 
during its movement under the trough 44. The rear wall 
47 of trough 44 is stationary and provided with a lower 
tip 49 which is disposed a distance dt above the face 34 
of the sheet 30. This distance corresponds to the thick 
ness of the film as applied, and varies between .004 inch 
and .0245 inch depending on the ultimate screen thick 
ness desired. The tip 49 may be regarded as an initial 
smoothing tip, because the coating is subsequently ironed 
by the ironing cylinder. 
As the sheet 30 passes under the trough 44, the same 

is moved continually by the coating cylinder 50 past 
the nib passageway 56. In this passageway, the coating, 
as applied to the face 34 of sheet 30, is smoothed so as 
to be regular and uniform throughout the entire area 
thereof. The spacing between the ironing cylinder and 
the coating cylinder is equal to substantially the thick 
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ness of the ultimate product, or alternately, the distance 
between the ironing cylinder on the face 34 of the sheet 
30 is equal to dt. Thus, during the initial operations of 
depositing a coating of predetermined thickness onto the 
forward face of the base sheet 30, and ironing such sur 
face whereby it is uniform throughout its area, there is 
existent a coated base sheet. The coating is planar on 
both faces, i.e., the face adjacent and overlying face 34 
of sheet 30, and the forward face of the coating which 
is spaced therefrom. During this stage of the process, the 
coating is still sufficiently viscous to permit subsequent 
formation thereof, and at the same time, the viscosity 
thereof is sufficient to maintain the coating sufficiently 
stable to permit passage of the coated unit to a subse 
quent operation immediately below. It will be understood 
that these conditions are realized by having the proper 
melt temperature, viscosity, and set temperature relation 
ships established, all as set forth within the ranges de 
fined above. In other words, the plastic composition, 
aside from its optical characteristics, need have a melt 
emperature above ambient temperature, and a setting 
temperature substantially no greater than ambient tem 
perature, and preferably slightly less than ambient tem 
perature, and a viscosity between such temperatures which 
permits the ready disposition thereof as a coating, and 
the smoothing thereof, as well as the formation thereof 
to be described immediately below. 

Before discussing the matter in which the sheet 30 
having the coating applied thereto is processed with the 
arrangement of FIGURE 11, it is necessary to first un 
derstand the construction of the embossing cylinder of 
FIGURE 12, which is designated by the numeral 70. 

If reference is made to FIGURE 12, it will be noted 
that the embossing cylinder 70 has a plurality of parallel 
circular grooves or recesses 72 extending circumferen 
tially about the periphery 74 of the cylinder 70. The re 
cesses 72 are arcuate grooves having their main periphery 
disposed in a plane extending perpendicular to the axis 
of rotation 76 of the cylinder 70. The grooves 72 are 
spaced apart by a predetermined distance dig which dis 
tance corresponds to the width of the ultimate lenticle 
or lenticular lens element to be formed. Each groove 72 
itself constitutes a given portion of an arc of a circle, 
which arc extends over one-half of the circle, or Some 
portion less than one-half of the circle. The configura 
tion of the groove 72 corresponds identically with the 
configuration of the forward face of the ultimate lens ele 
ments to be formed. 
Now, bearing the construction of the cylinder 70 in 

mind, the function of such cylinder in accordance with 
the method hereof can be appreciated by again refer 
ring to FIGURE 11. It will be remembered that the 
base sheet 30 as fed by the coating cylinder 50 past the 
ironing cylinder 54 has applied thereto a coating 60 of 
uniform thickness throughout its entire area. This semi 
complete unit, as it passes the ironing cylinder 54, travels 
adjacent the periphery 74 of the cylinder 70, hereinafter 
referred to as the embossing cylinder. 
The semi-finished unit comprising the base sheet 30, 

and the coating 60 applied thereover, has been supported 
during previous operations with the base sheet 30 ad 
jacent the coating cylinder 50. However, as such semi 
finished unit is moved to a position within the nib pas 
sageway 80 between the coating cylinder 50 and the 
embossing cylinder 70, it is pressed thereagainst in the 
nib passageway 80. Due to the viscosity and tackiness 
of the plastic, and the relative movement between the 
coating cylinder 50 and the embossing cylinder 70, which 
is provided by an arrangement described below, the semi 
finished unit is transferred from the coating cylinder to 
the embossing cylinder with the coating 60 in engage 
ment with the periphery of the embossing cylinder. 
The embossing cylinder, it will be reinembered, car 

ries the groove 72 on the periphery thereof, and by virtue 
of the pressure exerted between the coating cylinder 50 
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and the embossing cylinder 70, in the nib passageway 
80, the coating 60 is formed into a plurality of ribs 
the grooves 72 serving to shape the coating into such 
form. 

In order to achieve the desired end result, in accord 
ance with the invention, the coating 60 has a thickness 
prior to reaching the embossing cylinder of slightly less 
than the maximum thickness of the finished lenticular 
screen formed on the base sheet 30. This differential 
in thickness is comparatively small, as will be appreciated 
by reference to the ranges set forth above, but this differ 
ential in thickness allows for compression of the plastic 
coating into the lens element shaped as described above. 
Specifically, due to the formation into the lenticular struc 
ture, while the coating becomes thicker, the volume is re 
distributed. Thus, the initial coating is applied so as to 
have a volume corresponding substantially to the ulti 
mate volume of the lenticular screen after formation into 
lenticular elements by the embossing cylinder. 
While the preceding discussion sets forth the basic 

operation in accordance with the preferred method pro 
vided hereby, one essential feature to understand is the 
alignment which is maintained during the coating opera 
tion described. In this regard, reference should again be 
made to FIGURE 10, and the description in connection 
there with, from which it will be remembered that the 
sheet 30 had a series of image sections I1-I6 thereon, 
each of which image sections was spaced in a prede 
termined manner, and each of which image sections in 
corporated panels having longitudinal axes extending 
parallel to the edge 31 of the sheet 30. From the dis 
cussion at the outset of this specification regarding the 
product provided hereby, it will be further remembered 
that it is essential that the lenticles be properly aligned 
with the panels in order to achieve the desired illusion, 
whether it be true three-dimensional in effect, or of a 
changeable picture nature. 

If reference is again made to FIGURE 11, it will be 
noted that the edge 31 of the sheet 30, which corre 
sponds identically with the edge 31 of the sheet 30 as 
shown in FIGURE 10, is the leading edge of the sheet 
fed into the apparatus for purposes of applying a coating 
thereto. By virtue of this fact, the longitudinal axes of 
the panels extend in the direction of movement of the 
sheet 30 past the various processing stations, and since 
the embossing cylinder has grooves thereon having a pe 
ripheral axis extending in a plane perpendicular to the 
rotational axis of the embossing cylinder, the lenticles 
formed by such grooves extend parallel to the longitudinal 
axes of the panels on the respective image sections 
I1-I6 carried by the sheet 30. Mere extension in a 
parallel direction, however, is not alone sufficient. Thus, 
in accordance with the invention, the sheet 30 is po 
sitioned by side guides prior to, or at the beginning of 
the processing operation, so that the longitudinal axes 
of the panels carried by the respective image sections are 
properly aligned with the side edges of the lenticle ele 
ments formed by the embossing roller 70. The grooves 
on the embossing roller 70 are equally spaced, and ex 
tend throughout the entire periphery thereof. For this 
reason, the spacing defined hereinabove, with respect to 
the parallel disposition of the longitudinal axes of the 
respective panels, and with respect to the spacing between 
panels being an exact whole number, is particularly im 
portant. Should the spacing not be an exact whole num 
ber, or should the panels not extend parallel, then the 
lenticles formed by the embossing roller would not, in the 
ultimate product, be properly aligned with the panels 
carried by the image sections on the base sheet. 

It will be understood, that in accordance with the in 
vention, substantially the whole base sheet is coated with 
the plastic coating 60, and subsequently the entire area of 
such coating is embossed into a lenticular screen. After 
the processing operation, however, a suitable cutter or 
cutting operation is performed to divide the base sheet, 
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as coated with a lenticular screen thereon, into individual 
unitS. 

It has been assumed in the preceding discussion that 
the plastic is of such a nature that it sets at ambient 
temperature, adhering to the base sheet and that the em 
bossing cylinder, existing at ambient temperature, ade 
quately sets the plastic whereby the same no longer 
adheres thereto, and whereby the coated sheet having a 
formed lenticular screen thereon drops from the em 
bossing cylinder. While this operation can be achieved 
in certain instances, there are other instances where the 
plastic is not of the type which sets readily at ambient 
temperature. Thus, preferably the embossing roller is 
cooled by suitable means, such as by cooling fluid passing 
through conventional type cooling passages extending 
therein, whereby the embossing cylinder positively sets the 
plastic coating as the pictorial parallax panoramagram 
unit passes thereby. 

While it has been stated hereinabove that the base sheet 
30 is coated over its surface with the plastic coating 60, 
as the sheet 30 passes under the trough 44, the preferred 
embodiments of the method hereof contemplate operating 
the trough 44 in a selected manner. More particularly, 
in accordance with the preferred embodiments of the 
method aspects of the invention, the plastic is selectively 
deposited on the base sheet 30 by discharging the plastic 
initially at a point spaced inwardly of the leading edge 
thereof, and by stopping the plastic discharge at a point 
spaced inwardly of the rear edge thereof. Specifically, in 
FIGURE 11, the plastic would be discharged from the 
trough just after the leading edge 31 passes thereunder, 
and the discharge would be stopped just before the trail 
ing edge 31 of the sheet 30 passes under the trough 
44. In this example, it is assumed that the image Sec 
tions 11-I6 are so spaced on the sheet that there is a 
spacing between the top edge of the sheet and the top of 
the image sections, and between the bottom edge of the 
sheet and the bottom of the image sections. 

If there is a substantial distance between the bottom 
edge and the bottom image sections, then the discharge 
would be stopped in accordance with the preferred meth 
od hereof immediately after the bottom edge of the 
bottom image section or sections passes under the out 
let 48 of the trough 44. Similarly, if the top edge of 
the top image sections was disposed inwardly a Sub 
stantial distance from the leading edge 31 of the sheet 
30, then the discharge would not be started until im 
mediately in advance of the forward edge of the front 
image sections passing under the discharge trough 44. 
The selective discharge operation is accomplished by 
selectively opening and closing the discharge trough, 
and this selective opening and closing is achieved by 
raising and lowering the forward wall 46 of the trough in 
timed sequence to the movement of the sheets past the 
subsequent processing stations. 

Thus, pursuant to the basic method hereof, and the pre 
ferred embodiment, the base sheet 30 is moved past a 
first station where a plastic coating is applied thereover, 
then moved past an ironing station where the coating is 
smoothed to uniform thickness throughout its area, and 
then moved past an embossing station where the coat 
ing is formed into a plurality of lenticular elements. The 
thickness of the coating at the first of such stations is 
controlled to provide for the desired result at the last 
of such stations, i.e., the coating thickness is controlled 
relative to the thickness of the ultimate screen. More 
over, during the disposition, the coating is roughly 
smoothed, prior to passing through the ironing cylinder 
where it is finally smoothed. The plastic material is 
such that it has a flowing viscosity during the depositing 
operation, and a comparatively stable characteristic there 
after, but sufficiently soft to permit ironing thereof, and 
subsequent embossing thereof. It appears unnecessary 
to repeat the desired ranges which must be maintained 
for the proper result, but it is important to understand 
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that selection of a plastic, and maintenance of the ranges 
and conditions set forth are essential to a finished product 
having optimum characteristics. 
Of course, it will be understood that in accordance 

here with, the trough 44 maintains the plastic at the melt 
temperature, i.e., a temperature of between 225 and 500 
F., but preferably between 275 and 350° F. It will 
further be understood that at the depositing station, this 
temperature is so regulated as to maintain the coating 
viscosity between 10 and 200 p.s. i. and that the coating 
thickness is regulated so as to be between .004 and .0245 
inch, depending upon the thickness of the ultimate screen 
to be produced. The set or chill temperature is between 
ambient temperature and 0 F. at the embossing cyl 
inder, i.e., the temperature at which the plastic sets is 
maintained within this range to as to permit ready 
separation of the final product from the embossing cyl 
inder as it travels therepast. 

APPARATUS TO CARRY OUT PREFERRED 
METHOD EMBODIMENT 

For purposes of carrying out the method described 
above in connection with FIGURE 11, certain preferred 
apparatus embodiments hereof are incorporated in the 
assembly for selectively applying the coating to the base 
layer 30. This phase of the invention is presented in 
FIGURES 24-26, inclusive. In FIGURE 24, as in FIG 
URE 11, the numeral 50 designates the coating roller, 
the numeral 52 designates the ironing cylinder, and the 
numeral 74 designates the embossing cylinder. In the 
preceding discussion, the details of construction of the 
ironing cylinder 52 and embossing cylinder 74 have been 
set forth, as has the general construction of the coating 
cylinder 50. 
The trough 540 utilized for purposes of depositing a 

flowable viscous plastic in the manner prescribed in con 
nection with FIGURE 11, preferably is constructed as 
shown in detail in FIGURE 26. In this figure, the nu 
meral 47 designates the rear wall of the trough, and 
the numeral 46 designates the forward wall thereof. The 
wall 46, in the embodiment of FIGURES 25-27, is fixed 
in relation to the wall 47 whereby the base ends of the 
walls define therebetween at the lower edge of the trough, 
an opening 49 of predetermined width, preferably of the 
order of 40 thousandths of an inch. In order to close 
the opening 49, the wall 46 is not movable as prescribed 
in connection with FIGURE 11, and instead, an auxiliary 
movable wall 500 is incorporated. The wall 500 has a 
lower knife edge portion 502 which is adapted to move 
in abutting and contacting relation with the lower end 
504 (corresponding to edge 49, FIGURE 11) of the rear 
wall 47 and in contacting relation to the lower edge 506 
of the fixed forward wall 46. Lower end 504 of wall 47 
is disposed vertically below edge 506 of wall 47 thereby 
forming an inclined outlet passage. 
The wall 500, as shown in FIGURE 25, is slidable 

within inclined recesses such as 510 formed in the end 
walls 512 and 514 of the trough frame whereby the wall 
500 is mounted for reciprocal movement along an in 
clined axis extending parallel to the plane thereof, and 
the incline of the outlet passage 49. In this manner, the 
wall 500 can be raised or moved upwardly in the direc 
tion of the arrow 516, thereby moving the lower or tip 
end 502 clear of the base end 504 of wall 47 and allowing 
plastic carried within the trough 540 to move through 
the opening 49 formed between the lower end of walls 
46 and 47. As explained above, during this operation, 
when plastic is allowed to flow from the trough 540, a 
base sheet 30 is being carried under the trough by the 
coating roller 50 whereby a substantially uniform layer 
of plastic is deposited on the layer 30. When the layer 
30 has moved to a position where the trailing edge there 
of is approaching the opening 49, then the wall 500 is 
lowered to its original position in blocking relation to the 
opening 49, thereby stopping the flow of plastic from the 
trough 540. 
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The plastic within the trough may possess properties 
whereby when the trough is heated, the same is flowable 
under gravitational force onto the face of the base layer 
30. However, in certain instances, due to the properties 
of the plastic, it may be desirable to force the same under 
pressure through the opening 49, and in this instance, 
pressure can be applied within the inlet tube 52 of trough 
540 to force plastic therein into the trough and out 
through the opening 49 at the base thereof. As conven 
tional, and as suggested above, the depositing trough 
should be heated to maintain the plastic in a molten and 
Sufficiently flowable state for the depositing of the plastic 
in either manner described above. 

It has been found that the provision of the movable 
auxiliary wall 500 yields certain advantages. In particu 
lar, if the wall 46 is movable as suggested in connection 
with FIGURE 11, then the force required to cause move. 
ment thereof is dependent upon the adhesive force ex 
erted by the plastic within the trough thereon. With the 
arrangement of FIGURES 24-26, the movable wall 500 
is not subjected to the total adhesive type force of the 
plastic, but instead, is only subjected to the force thereof 
in a limited area adjacent the opening 49. Thus, with the 
auxiliary wall, less force is required for movement there 
of and substantially simpler means can be incorporated 
for selectively causing the necessary adjustment in posi 
tion of the wall. Moreover, with the arrangement of 
FIGURES 24–26, opening and closing of the trough can 
be more ciosely controlled both from the time standpoint 
and the material depositing standpoint, i.e., closing can 
be obtained instantaneously to prevent excess plastic de 
posit on a base layer. 

Various types of system can be utilized to automatical 
ly achieve the selective movement of the wall 500 with 
passage of base layers under trough 540. Any such 
means, however, must operate in timed sequence with 
movement of the base layer 30 relative to the outlet of 
the trough 540. This timed relation can be obtained from 
movement of any one of the rollers incorporated in the 
coating and embossing system, or from the particular feed 
arrangement utilized to sequentially move the sheets into 
processing position on the coating roller 50. For pur 
poses of iliustration, in FIGURE 24, the shaft 530 of 
coating cylinder 50 is shown as carrying a sliding plate 
adjustable cam arrangement 532. Such cam arrangement 
is conventional and includes a pair of juxtaposed plates, 
having projecting cam portions 534 and 536. The piates 
are rotatably slidable relative to one another about the 
shaft 530 whereby the length of the cam surface formed 
by the respective cam projections 534 and 536, can be 
adjusted as desired. 

For purposes of understanding the operation of the 
system of FIGURE 24, assume that the cam arrange 
ment 532 is adjusted with the projections in the relative 
positions shown in such figure. Further, assume that an 
electro-mechanical control arrangement is operatively as 
sociated with the cams to cause Selective movement of 
the wall 500. 

In the illustration of FIGURE 24, the electro-mechani 
cal control arrangement includes a microSwitch 538 elec 
trically connected with a solenoid 541. The solenoid 
is disposed to operate a linkage 542 pivotal about a fixed 
pivot shaft 544. The right end of the linkage 542 is pivot 
ally connected to the movable wall 500 by means of a 
conventional pivot connection 545. The left end of the 
linkage 542, as shown, is in contacting engagement with 
an operating plunger 546 of the Solenoid 541. 
The microswitch 538 merely serves as a Switching 

means to connect the coil of the Solenoid 541 with a 
source of power through the line 550. Solenoid 541 is 
of conventional design having the plunger element 546 
downwardly extendable upon energization of the Solenoid 
coil, whereby to exert a downward force on the left end 
of the linkage 542 as shown. Thus, when the micro 
switch 538 is operated by the can assembly 532, the 
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solenoid 541 is energized and the linkage 542 is pivoted 
counter-clockwise about the pivot shaft 544. This re 
Sults in raising the movable wall 500 and opening the 
passageway 49 through the base of the trough means 540. 

In order to provide for automatic return of the wall 
500 to its initial closing position, a spring means such as 
designated by the numeral 552, is fixed at one of its ends 
to the wall 500 and at the other of its ends to the fixed 
end wall of the trough adjacent thereto. Preferably, two 
such springs 552 are provided so as to bias the wall 500 
downwardly at opposite ends thereof and eliminate bind 
ing of the wall in the recesses 510 mounting the same for 
sliding movement. Return spring arrangements of this 
general type are conventional and the details as to the 
connection thereof between the end wall and the movable 
Wall can be made in any suitable manner. 

It will be noted from the above that the time of open 
ing of the trough 540 is controlled by the length of the 
cam surface formed by the cam projections 534 and 536. 
Since this length can be adjusted by virtue of the tip of 
cam assembly incorporated, and since the cam assembly 
itself can be set in proper timed sequence with movement 
of the base sheets 30 over the coating roller 50, the open 
ing and closing of the trough 540 can be controlled so as 
to start disposition of the plastic immediately inward of 
the leading edge of the base sheet 30 and so as to stop 
the disposition of the plastic immediately inward of the 
trailing edge thereof or immediately after the trailing 
edge of the most rearward image section on the base sheet 
30. 

Bearing in mind the manner in which automatic timed 
sequential plastic depositing can be achieved with the ap 
paratus provided, there is but one additional consideration 
of particular importance, and this relates to control of 
the coating thickness. By reference to FIGURE 26, it 
wiil be noted that the movable wall 500 can be moved to 
positions where the opening of the trough is as great as 
the width of the passageway 49, or only as great as some 
portion thereof. In other words, the opening at the base 
of the trough 540 can be controlled by selective movement 
of the wall 500. In turn, since the wall 500 is movable 
under the action of the linkage 542, limiting the degree 
of pivoting of the linkage about the shaft 544, serves to 
control the extent of upward movement of the wall 500. 

5 Thus, preferably, a stop means such as generally desig 
nated by the numeral 560 in FIGURE 24 is incorporated. 
Such stop means incorporates a fixed support 562 and an 
adjustable abutment screw 564 threadedly engaged 
within the support 562. The tip 566 of the screw 564 
limits downward movement of the left end of the linkage . 
542 as shown, and thus moving the screw to a position 
where the tip 566 is closer to the linkage 542, as shown, 
serves to decrease the opening of the trough 40, whereas 
adjusting the screw where the tip 566 is moved further 
from the left end of the linkage 542, permits wider open 
ing of the trough 540. It will be understood that while 
the abutment means 550 has been shown as cooperating 
with the left end of the linkage, the same could cooperate 
with an abutment carried by the wall 500, or with the 
right end of the linkage 542 as shown. Moreover, an ad 
justment means on the solenoid controlling the movement 
of the plunger therein would serve the same purpose. 
The important point to understand is that some means is 
provided for Selectively adjusting the movement of the 
wall 500 so as to in turn permit adjustment of the degree 
of opening of the trough 540. 

MODIFIED COATING TECHNIQUES 
In preceding sections of this specification, consideration 

has been given to the preferred coating technique basically 
explained in connection with FIGURES 10 through 12 in 
clusive. While the detailed aspects of the preferred coat 
ing technique considered above appear to produce the 
most Satisfactory results, certain modifications thereof can 
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be utilized without departing from the scope and spirit of 
the invention. 
The modifications, which are considered in this section 

of this specification, contemplate utilizing a plastic of the 
type defined above, and having characteristics within the 
aforesaid ranges, to coat a base image carrying layer. Ac 
cordingly, it should be understood at the outset of this 
discussion that the essential requirements as to tempera 
ture, viscosity, type of plastic, coating thickness and the 
like Set forth above, are applicable to the methods dis 
cussed in the immediately following paragraphs. 

It will be remenbered that in the method steps de 
scribed with particular reference to FIGURE 11, flowable 
plastic was selectively discharged from the trough 44 onto 
the face of the base layer 34 having images printed there 
on. The trough 44 served to control the disposition of the 
plastic on the base carrying image layer, as well as the 
initial thickness thereof. In contrast with this technique, 
the first modification contemplated hereby, does not use a 
selective discharge trough for control purposes, but in 
stead utilizes a doctor blade. 

If particular reference is made to FIGURE 19, it will 
be noted that a suitable support structure 235 is there 
shown as having a plurality of base sheets, such as the 
sheet designated by the numeral 30 in FIGURE 10, dis 
posed thereon. In FIGURE 19, the sheets are generally 
designated by the numeral 254. These sheets are fed 
through and pass a series of rollers 229, 232, and 233, so 
as to receive a plastic coating, and thereafter have the 
same formed into a lenticular screen. The roller 229 may 
be regarded as a coating roller, and if desired, this roller 
can be heated by suitable means to maintain the desired 
viscosity of the plastic being used. The plastic material 
itself, designated by the numeral 230, is deposited on the 
underside of a flexible doctor blade 231, which doctor 
blade cooperates with the coating roll 229 to provide a 
plastic layer 250 thereon of substantially uniform thick 
ness. Preferably, the roll 229 has a grooved plate wrapped 
about the periphery thereof. Specifically, as shown in 
FIGURE 22, a plate such as that designated by the nu 
meral 260 having a plurality of parallel rib projections 
262 thereon is provided. This plate is wrapped about the 
circumference of the roller 229 of FIGURE 19, and de 
fines the outer periphery thereof. Preferably, the plate is 
so disposed that the ribs 262 thereof, as shown in FIG 
URE 23, have a longitudinal axis 264 which extends at a 
small acute angle, preferably of the order of 4, with re 
spect to the longitudinal axis of the cylinder 229. In 
FIGURE 23, the longitudinal axis of the cylinder is desig 
nated by the numeral 266. With this construction, the 
periphery of circumference of the roller 229 defines a 
series of ribs or channels extending at a small angle to 
the horizontal. Between the ribs, or between adjacent 
ribs, a channel 268 is existent, and this channel receives 
the plastic material being deposited through any suitable 
means, such as a trough or the like. The flexible doctor 
blade 231 is supported, also in any suitable manner, so 
that the same bears against the top edge of the projecting 
ribs 262 thereby smoothing the plastic material such that 
it occupies the channels 268 between adjacent ribs. 

It is to be noted that, as shown in FIGURE 19, the 
plastic is deposited in accordance with this modification 
on the upper portion of the roll 229, whereby the plastic 
moves past the doctor blade 231 and remains in the 
channels as the roller 229 rotates until the plastic moves 
into contact with the base sheet 234. The nib passage 
way 270 which is formed between the coating roiler 229, 
and a cooperating pressure roiler 232 presses the base 
sheet 234 and plastic 250 carried by the coating roller 
into contacting engagement, and due to the tackiness of 
the plastic material 250, the same is retained on the base 
sheet 234. The cohesion between the base sheet 234 and 
the plastic 250 is greater than the cohesion between the 
plastic 250 and the periphery of the roller 229, and thus 
in the nib passageway 270 there is an effective transfer 
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of the plastic material from the coating roller to the base 
sheet 234. Of course, the face of the base sheet 234 
carrying the printing or images thereon faces the layer 
250 as the base sheet approaches the nib passageway 270, 
and thus the coating is applied on the proper surface of 
the base sheet. 
The base sheet 234 passes through the nib passageway 

270, receiving the plastic coating during this interval in 
the manner discussed, but with continued rotation of the 
pressure roll 232, the layer 250 applied over the base 
sheet 234 engages the embossing roller 233 as the com 
posite unit of base sheet and coating enters the nib pas 
Sageway 272 between the pressure roller 232 and a co 
operating embossing roller 233. The embossing roller 
233 corresponds substantially in all respects to the em 
bossing cylinder 70 described in detail in connection with 
FIGURE 12. Thus, as the base sheet 234 carries the 
plastic coating 250 through the nib passageway 272, the 
coating 250 is formed into a plurality of lens elements 
disposed in parallel relation. It has been assumed for 
purposes of this discussion that the techniques explained 
in connection with FIGURE 19 are utilized to make the 
preferred pictorial parallax panoramagram unit provided 
hereby. Thus, the lens elements are assumed to be ad 
jacent, and are assumed to have a forward face which 
comprises a circular arc. If, on the other hand, it is de 
sired to form a pictorial parallax panoramagram unit hav 
ing a lenticular screen constructed in accordance with the 
modifications discussed above, then as should be apparent 
from the discussion herein, the embossing cylinder would 
be suitably modified to provide a die surface matingly 
conforming to the configuration of the forward face of 
the modified lenticular screen hereof. The embossing 
rollers or cylinders discussed herein in essence serve as 
molding dies, and thus, to provide a screen of a particular 
configuration only requires utilizing an embossing roller 
of a mating configuration, i.e., reversed shape. 
Again referring to FIGURE 19, after the base sheet 234 

having the plastic coating 250 applied thereover, tra 
verses the nib passageway 272, the same remains in en 
gagement with the embossing cylinder 233 and by suit 
able guides (not shown) is directed onto the finished sup 
port structure 238. Depending on the viscosity and set 
characteristics of the particular plastic used, the emboss 
ing roller 233 can be chilled if desired. Specifically, if 
the plastic is of the type which sets at ambient tempera 
ture, then chilling of the embossing roller may be elimi 
nated. However, if the plastic is of a more common type 
which sets at a temperature below ambient temperature, 
then chilling of the embossing roller can be achieved 
in any suitable manner, such as for example, by providing 
fluid conduits therein, and passing cooling fluid there 
through. 

It is to be understood that while the base sheet 234 
has been generally shown as continuous, and while the 
composite unit 237 has been shown as continuously leav 
ing the embossing roller 233 in the form of a finished 
Strip, in actual practice, preferably a plurality of sheets 
234 would be continuously fed in nearly end to end en 
gagement through the various processing stations where 
the plastic is deposited, applied to the base sheet, and then 
formed into a lenticular screen. 
As stated hereinabove, the periphery of the roller 229 

preferably comprises a plurality of slanted channels. The 
advantage of this construction lies in the fact that the 
channels disposed angularly with respect to the horizontal 
serve to properly maintain the viscous plastic in compara 
tively stabilized position whereby uniformity thereof is 
maintained during the deposition on the base sheet 234. 
It will be noted that the use of channels as discussed 
above, serves to cause the plastic to be deposited in rib 
bon-like form and the channels and doctor blade permit 
regulating the volume to correspond to the utimate vol 
ume of the lenticular screen after formation. 

In discussing the method of FIGURE 19, as well as the 
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method of FIGURE 11, it has been assumed that the 
image carrying base sheet is properly gripped on the roll 
ers carrying the same. While any suitable grippers may 
be used, a suitable gripping arrangement is presented in 
U.S. Keith Patent No. 3, 163,558, issued Dec. 29, 1964. 
Similarly, although the embossing roller may carry an 
embossing plate thereon made in accordance with any 
desired process, suitable techniques for making such plate 
are disclosed in U.S. Patent No. 1,757,543 issued to Ord 
on May 6, 1930. 
While the depositing and processing arrangement par 

ticularly set forth in connection with FIGURE 19 has 
been found to possess substantial advantage, still a fur 
ther depositing technique is contemplated hereby. Par 
ticular attention is directed to FIGURE 20, which corre 
sponds substantially identically with FIGURE 11, but re 
places the depositing trough 44 thereof with a depositing 
roller arrangement. In the embodiment of FIGURE 20, 
the coating cylinder, ironing cylinder, and embossing cyl 
inder are identical with the corresponding cylinders of 
FIGURE 11, and thus corresponding prime numerals 
have been used to designate these respective components. 
Moreover, the processing technique in accordance with 
the arrangment of FIGURE 20 is substantially identical 
to the processing technique in accordance with the em 
bodiment of FIGURE 11. However, as opposed to utiliz 
ing the trough 44 for selective discharge of the coating 
plastic, and control of the thickness thereof, the roller 
arrangement generally designated by the numeral 280 is 
incorporated. 

This roller arrangement 280 includes an initial receiv 
ing roller 282, a final application roller 284, and a pair of 
transfer rollers 285 and 286. Plastic is deposited on the 
roller 282 in any suitable fashion, as by a trough dis 
charge, or a doctor blade arrangement. The plastic on 
the surface of this roller is transferred, by virtue of the 
engagement thereof with the surface of rollers 285 and 
286 through such rollers and thereafter transferred to 
the roller 284 by the virtue of the cooperation of the cir 
cumference thereof with the circumference of the trans 
fer rollers. Through this roller arrangement, the thick 
ness of the plastic being deposited can be adequately con 
trolled, and as the sheet 30 passes under the roller 284 
and through the depositing nib passageway 290, the coat 
ing is applied to the base sheet for subsequent smoothing 
by the ironing cylinder and formation by the embossing 
cylinder. Here again, as with the other embodiments dis 
cussed, the plastics utilized, temperatures maintained, vis 
cosities, etc., are varied for the particular plastic and in 
accordance with the applicable coating methods utilized. 
However, under any circumstances, the essential limita 
tions and characteristics set forth above are applicable. 

Although the modifications discussed in this section 
of this specification have been found to be satisfactory, 
it is to be understood that the preferred embodiment of 
the coating technique hereof affords certain advantages 
over these modifications. Specifically, the preferred em 
bodiment enables selective discharge of the coating over 
a base sheet whereby the same can be easily controlled 
so as to minimize the plastic used, and avoid application 
of the plastic except over that part of the base sheet hav 
ing an image section or sections thereon. Selective dis 
position of the modifications can be effected, but control 
thereof is obviously more difficult. 
A second point of particular importance relates to the 

advantages of the preferred embodiment, and the embodi 
ment discussed in connection with FIGURE 20, over the 
embodiment discussed in connection with FIGURE 19. 
It has been found that with a doctor blade type struc 
ture, there is a shearing force on the plastic applied to 
the coating roller, and as a result, strings of material more 
or less in the form of filaments are sheared from the ap 
plied plastic, and due to their fineness, these filaments 
tend to immediately set. With continued operation, the 
sheared filaments can result in imperfections and non 
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uniformity in the ultimate product. With the preferred 
embodiment, however, as well as with the embodiment 
of FIGURE 20, shearing forces during the depositing 
operation are eliminated, and accordingly the formation 
of filaments resulting from shearing are also eliminated. 
This advantage is particularly important, although it is 
not to be construed as meaning that the embodiment of 
FIGURE 19 is impractical or inoperative. 
The particular structural form of apparatus having a 

roller assembly therein conforming with FIGURES 11, 
19 or 20, can be varied as desired. Preferably, however, 
the apparatus is of the type having a vacuum type feed 
arrangement which serves to automatically and in time 
Sequence feed base sheets into the feed rolls of the assem 
bly whereby the proper processing operations can be 
adequately carried out. Various vacuum type feeds are 
known for sequentially feeding sheets to a printing roller 
assembly to sequentially print image portions on such 
sheet in proper registry. For example, controlled sequen 
tial feed is used for printing color images wherein seg 
ments of the image are separately applied to the sheets. 
In various of such feed arrangements, end grippers and 
side guides are adjustable to preset sequential feed of a 
sheet past a printing roller in proper alignment therewith. 
The alignment techniques of this type, and such feed ar 
rangements, are readily applicable to sequential feed of 
base sheets carrying lineated images, such as 30, where 
by to cause the same to move past the embossing roller 
with the lineations on the base sheet in proper registry 
with the embossing grooves to cause the lenticles being 
formed by the embossing roller to be disposed in proper 
illusion creating optical alignment with the lineated panels 
of the base sheet. In fact, since the lenticles are parallel 
to the direction of feed, pre-setting of the so-called "side 
guides' yields the desired alignment for sheet after sheet, 
Since such feed arrangements and techniques are well 
known to the printing trade, further discussion thereof 
appears unnecessary. 

In the preceding discussion, attention has been spe 
cifically directed to the preferred embodiment of the 
invention wherein a pictorial parallax panoramagram unit 
is formed by two separate pieces of material essentially, 
namely, a plastic lenticular screen and a directly affixed 
base layer in the form of a piece of paper, for example. 
The base layer had printed on the upper face thereof in 
the final unit, a lenticulated image, and during the pro 
cessing resulting in the formation of the ultimate unit, 
Such image was aligned as required for the particular 
type of display with the lenticles formed in the lenticular 
Screen of the unit. 

In contrast with the generally laminated type of unit 
discussed in detail above, the preferred modification here 
of contemplates eliminating a separate base layer piece 
and printing an image directly on a previously formed 
plastic, lenticular screen. 

In accordance with the preferred modification, as 
shown, in FIGURE 27, the ultimate unit includes a flexi 
ble plastic, lenticular screen 600 carrying an image layer 
602 directly printed on the base face thereof. The lenticu 
lar screen 600 has a plurality of lenticular lens elements 
604 formed therein. 
The lenticular screen itself generally corresponds to 

the lenticular screen discussed in connection with the unit 
of FIGURE 1. The physical dimensions of the screen 
and of the lenticular lens elements formed therein, should 
be the same as a screen such as used in the embodiment 
of FIGURE 1 and should fall within the ranges for such 
dimensions prescribed hereinabove. Specifically, the 
radius of curvature, screen thickness, flexibility, optical 
clarity or light transmission and diffusion are within the 
ranges set forth in connection with the screen of FIGURE 
1 and need not be here repeated. 
With the unit of FIGURE 27, however, there are cer 

tain other factors which must be taken into consideration, 
and certain limitations on the screen of FIGURE 1 are 
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no longer of particular importance. More specifically, 
with a unit made in accordance with the preferred modi 
fication hereof, allergy and bleeding problems and the 
like, are not of substantial importance because there is no 
absorbent base layer to draw a solvent or plasticizer from 
the screen, thereby destroying the printed image and base 
layer carrying the same. The image is printed directly 
on the screen and such problems are, therefore, eliminated. 
On the other hand, because the unit is made by print 

ing the image layer directly on the screen, the material 
from which the screen is made must possess certain 
strength properties which render the same usable with a 
conventional type printing operation. It will be remem 
bered that the screen of the embodiment of FIGURE 1 
is never subjected to any substantial compressive pres 
Sure after formation, the maximum subsequent compres 
sive pressure being that which is experienced during stack 
ing of the units for subsequent use. 
The plastic which can be selected for forming the 

screen of the embodiment of FIGURE 27 can vary sub 
stantially in type. For example, polyethylene terephthal 
ate, plasticized or un-plasticized polyvinyl chloride, poly 
propylene, oriented polystyrene, epoxy resins of suitable 
form, polycarbonate resins, and plasticized acetates 
and/or butyrates are but exemplary of plastics which can 
be used. The particular type of plastic selected makes 
little difference, and the important factors relate to the 
physical properties of the plastic. 

In particular, the plastic should have an abrasion re 
sistance of between 1 and 50 mg., but preferably between 
5 and 25 mg. as determined in accordance with an ASTM 
standard test method D-1044-56 using No. CS-17 Cali 
brase wheels for 1000 cycles. The flexibility of the 
screen should be between .1 and 2.0 x 105 p.s. i., but for 
the embodiment of FIGURE 27, the same is preferably 
between .5 and 1.5 x 105 p.s. i. as determined in accord 
ance with ASTM standard test method D-747-58T. 
The dimensional stability of the screen for the embodi 

ment of FIGURE 27 becomes particularly important due 
to the compressive forces to which the same can be sub 
jected in printing thereon. Thus, while the hardness of 
the screen, the modulus of elasticity thereof, and the tear 
strength thereof have little importance in connection with 
the screen of FIGURE 1, such factors are of particular 
significance with the Screen of FIGURE 27. The screen 
of the embodiment of FIGURE 27 should have a Rock 
well hardness of between M20 and M125 as determined 
in accordance with ASTM standard test D-785-51. The 
modulus of elasticity of the screen of FIGURE 27 at a 
representative temperature of, for example, 77 F., should 
be between 1.0 and 6.0 x 105 p.s. i. as determined in ac 
cordance with ASTM standard test D-790-58T. The 
tear strength of the preferred modification should be a 
minimum of 200 grams as determined in accordance 
with ASTM standard test D-689-44. 

In order to maintain the desirable preset alignment be 
tween the screen of the preferred modification and the 
image to be printed directly thereon, the coefficients of 
expansion of the material should remain within pre 
scribed limits. Of particular importance with respect to 
substantially all of the plastics usable in making a unit 
in accordance with this modification is the linear co 
efficient of thermal expansion of temperature coefficient 
of expansion, which in this instance should be between 
3 x 10 and 30 x 105 inches per degree centigrade as 
determined in accordance with ASTM standard test 
D-696-44. With certain plastics the humidity coefficient 
of expansion may also become important, and while limits 
in this regard are difficult to prescribe in accordance with 
defined tests, it is to be understood that the humidity co 
efficient of expansion should be such that the expansion 
is no greater than one-tenth of one percent in any dimen 
sion with variations in the atmosphere in which the par 
ticular screen is being handled or processed. A slight 
variation in this value can, of course, exist, and the essen 
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tial characteristic is that the humidity coefficient of ex 
pansion does not result in misalignment during processing 
of a screen in accordance with the preferred modification. 

Although direct printing on the rear face of the screen 
600 of FIGURE 27 has been broadly stated above, the 
printing in fact, is preferably carried out in accordance 
with a preferred technique provided hereby. Moreover, 
as opposed to merely printing a single layer of ink, for 
example, in optical and illusion creating registry with the 
lenticular screen, and on the rear face thereof, in instances 
where an opaque unit is desired, and additional layer 
of printing should be applied. In this regard, specific 
reference should be made to FIGURE 28 wherein the 
screen 600 is shown as carrying on the rear face thereof, 
a first layer of printing designated by the numeral 606, 
and a second layer of printing disposed in underlying re 
lation to the rear face of the first layer. The second layer 
is designated as 608 and in the normal instance, would be 
a layer of white ink or an ink of a suitable pastel color. 
The layer 600 has been suggested as being a single 

layer, and for a black and white unit would, in fact, be 
a single impression. However, the layer 606 can com 
prise a color lenticulated image layer, in which event the 
layer can be formed by successive printing operations 
which deposit inks of varying color in selected locations 
to produce the ultimate display, i.e., the layer can be 
produced by conventional color separation techniques. 
Of course, it will be remembered that the layer 606, 
regardless of the manner in which it is deposited or ap 
plied is a lenticulated image including panels underlying 
the respective lens element 604 and in proper registry 
therewith for the particular type of panoramagram unit 
being produced. 

In FIGURE 28, the layer 606 is shown as being formed 
to present a true three-dimensional picture and comprises 
panel x and x', each of which underlies one lens element 
604 and covers the area between opposed longitudinal 
edges thereof. The same considerations with respect to 
registry of the panels of the lenticulated image layer pre 
sented hereinabove in connection with the embodiment of 
FIGURE 1, apply to this preferred modification and thus, 
the manner in which a changeable picture unit would be 
produced and the registry between the panels of the image 
layer therefor discussed above, are applicable to this 
embodiment. 

METHOD AND APPARATUS FOR PRODUCING 
PREFERRED MODIFIED PRODUCT 

To produce the product of FIGURES 27 and 28 re 
quires the initial availability of a flexible lenticular screen 
adapted to receive an image layer printed directly thereon. 
Thus, in contrast with forming the lenticular screen as 
more or less the final step in the production of a unit as 
is the case with the embodiment of FIGURE 1, the pre 
ferred modification contemplates forming the lenticular 
screen initially and thereafter applying the image layer 
thereto. 
The method provided hereby for forming the lenticular 

screen contemplates extruding a sheet of plastic in gen 
erally fluid form, and then while the sheet is sufficiently 
molten, forming lenticles in one face thereof while simul 
taneously polishing the other face thereof and setting the 
plastic in a dimensionally stable state. Moreover, the 
method contemplates the simultaneous slitting of the ex 
truded sheet to provide a guide edge thereon which is in 
exact and proper parallelism with the longitudinal axis 
of the lenticles formed in the material. 

Preferably, for convenience in storage and handling, the 
extruded sheets having one surface thereof formed with 
lenticles therein, are rolled in continuous lengths to pro 
vide a package of suitable dimension, and subsequently, 
the continuous lengths are severed into segments of Suit 
able size by cutting the sheets transversely. The trans 
verse cutting operation is carried out by using the slit side 
guide edge as a reference so that the severed segments 
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have one edge which is exactly parallel with the longitudi 
nal axis of the enticles, and an adjacent edge which ex 
tends perpendicularly to the one side edge or the longi 
tudinal axis of the lenticles. 
A suitable apparatus for forming lenticular screens for 

use in the unit of FIGURE 27, is schematically presented 
in FIGURE 29. This apparatus includes an extrusion 
means of conventional design having an extrusion head 
610 with a generally rectangular extrusion opening 612 
therein. From such opening, in accordance with conven 
tional plastic handling techniques, a generally mobile and 
fluid sheet structure 614 is obtained. This sheet structure 
is, while still heated and easily formable, fed between a 
pair of cooperating rolls 616 and 618. The roller 616 
corresponds substantially identically with the embossing 
roller 74 described in connection with FIGURE 12. The 
same has a series of parallel grooves 72 extending about 
the periphery thereof, and these grooves serve to form in 
the upper surface of the sheet structure 614, parallel lenti 
cles or lens elements 604. The roll 618 corresponds iden 
tically, as to physical characteristics with the roll 50 of 
FIGURE 11, namely, it comprises a cylinder having a 
highly polished and preferably chrome-plated, peripheral 
Surface. 
The sheet structure 614 is slightly compressed during 

its passage between the cooperating rolls 616 and 618 to 
cause the polishing of the underside of the structure and 
the formation of the lenticles in the upper face of the 
structure. The limits as to thickness of the extruded sheet 
and formed sheet correspond to the thickness limits of the 
coating prescribed wtih respect to embodiment of FIG 
URE 1. 

In order to provide a guide edge on the formed sheet 
structure, which is designated by the numeral 614, a slit 
ting operation is performed simultaneously with the initial 
forming steps discussed above. As shown in FIGURE 29, 
a pair of cooperating shafts 620 and 622 are supported in 
parallel relation on opposite sides of the sheet structure 
614, and immediately to the right of the cooperating roll 
ers 616 and 618. The roller 622 carries a projecting, cir 
cular knife element 624, and the shaft 622 has a recess 
626 formed therein. The recess 626 is aligned with the 
knife element 624 and receives a portion of the projecting 
edge thereof. The knife element 624 and recess 626, are 
disposed inwardly of one edge, the forward edge as shown 
in FIGURE 29, of the sheet structure 614, and in align 
ment with a junction between two lenticles 604. Thus, 
the circular knife element 624 serves to slit the sheet struc 
ture 614 parallel to the longitudinal axis of the lenticles 
formed therein. 

It should be understood here that the plastic used to 
form the sheet structure. 614 should have a set tempera 
ture between 0 F. and 72 F. so that the same is dimen 
sionally stable upon leaving the embossing roller 616. If 
desired, or necessary, as can be normal, a conventional 
cooling means, including cooling passages in roller 616 
and means for cooling fluid therethrough can be used to 
cause the plastic to set as it is formed and moves past 
roller 616. 
The sheet structure 614 which leaves the assembly of 

FIGURE 29, can be rolled in a conventional manner on 
a suitable core and stored for subsequent use. When it 
is desired to produce the final product, the Toll is passed 
into a cutter, and the severed edge 628 resulting from the 
cutting operation described above, is used as a cutting 
guide. The continuous sheet is severed into suitable seg 
ments by cutting the same perpendicular to the longitudi 
nal axis of the lenticles using the edge 628 to set the cut 
ter so as to maintain the perpendicular relationship. Con 
ventional cutters can be used for this purpose, as well as 
conventional alignment means incorporated thereon. 
Once severed segments of a sheet structure such as that 

designated by 614 above, are available, the remaining step 
in the process of forming the unit of FIGURE 27 lies in 
the printing of the image layer directly on the flat face 
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or rear face thereof. It should be appreciated in this con 
nection that a plurality of image sections could be simul 
taneously printed on a given segment of the sheet struc 
ture, and such segment thereafter severed into individual 
pictorial parallax panoramagram units. This operation 
would be essentially the same as performed in dividing 
the sheet 30 of FIGURE 10 into individual units after 
coating thereon. Since the basic operation is the same, 
whether one image is printed on the back of a particular 
sheet segment or a group of images are printed on the 
back of a particular segment, the following discussion as 
Sumes that an individual image only is printed on the 
back of a segment, which itself is a lenticular screen. 

It should be apparent from preceding sections hereof 
5 that the alignment between the image layer and the lenti 

cles of the screen carrying the layer is of particular im 
portance. To achieve this alignment conventional print 
ing alignment techniques can be used. 

If any given piece of printing equipment is set with the 
conventional paper guides thereon fixed in a given posi 
tion, then the same prints successive image on successive 
pieces of paper in the exact same relative positions with 
respect to the margins of the piece of paper, as explained 
above. If, in place of the piece of paper, a lenticular 
screen is used for purposes of carrying the printed image, 
and the guides are preset in fixed relation, then the equip 
ment prints the image on successive lenticular screens in 
exactly the same relative position with respect to defined 
marginal edges thereof. It will be remembered that when 
a screen is formed as prescribed above, there exists a side 
guide edge 628 and an end guide edge extending perpen 
dicularly thereto by virtue of the manner in which a seg 
ment was severed from the sheet structure 614. These 
two edges can be used in the printing equipment, regard 
less of type, for alignment with the conventional side guide 
structure and gripper structure thereof whereby the len 
ticular screens can be fed wtih the flat rear face thereof in 
a predetermined preset relation with respect to the print 
ing plate. 

Bearing the foregoing in mind, the invention contem 
plates forming the initial image master film and printing 
plate made therefrom in a prescribed alignment with align 
ing means incorporated on the printing equipment where 
by, any given printing plate can be readily fixed within the 
printing equipment to print successive image layers on suc 
cessive lenticular screens in a given relation to the mar 
ginal guide edges of the screen. 
To achieve the foregoing, the lenticulated negative or 

positive which is shown in FIGURE 30 and generally des 
ignated by the numeral 700, is initially punched to pro 
vide spaced alignment apertures therein such as designated 
by the numerals 702 and 704. In most instances, if not 
all, the film 700 comprises a reproducing film and the aper 
tures therein are in alignment with the lineated panels to 
be produced thereon by virtue of a suitable aligning oper 
ation performed during preparation of the original film. 
for reproduction purposes. The specific manner in which 
the original film is prepared for reproduction may vary, 
but for example, a grid of parallel and perpendicular lines 
may be placed thereover. The grid itself can carry align 
ment apertures adapted to cooperate with alignment pins, 
and when the original film is moved in a position where 
the lineations thereon are aligned with the grid, then an 
auxiliary strip can be attached to the original. The 
auxiliary strip would carry alignment apertures also, and 
thus in attaching the auxiliary strip to the original film, 
alignment of the lineated panels on the original with the 
alignment pins used as a standard, would be achieved. 
The apertures 702 and 704 of FIGURE 30 are utilized 

in positioning the film 700 relative to the printing plate 
to be made therefrom so that the image produced on the 
printing plate is in alignment with predetermined stand 
ard pins cooperating with the apertures of the film 700. 
The printing plate itself designated by the numeral 706 
in FIGURE 31, has as suggested above, apertures 702' 



3,241,429 
35 

and 704 therein just as the film 700 had the apertures 
702 and 704 therein. The printing equipment carries 
conventional alignment pins therein, which pins are dis 
posed in a fixed relation relative to the normal paper 
guide and gripper arrangement. Thus, the pins of the 
printing equipment are used in combination with the aper 
tures 702 and 704 of the printing plate 706 to position 
the plate 706 relative to the pins of the printing equip 
ment and thereby relative to the normal paper guide and 
gripper assemblies. Since the lenticular screen to be 
printed is handled in substantially an identical manner 
with the normal piece of paper, and since the paper guides 
are used for purposes of positioning the lenticular screen 
for feed within the apparatus, the lenticular screen re 
ceives the printed image from the plate 706 in a predeter 
mined position established by the pins of the printing 
equipment and the apertures in the printing plate 706. 
This pin technique corresponds with conventional color 
Separation reproduction aligning techniques. 
To initially set the printing equipment would require, 

most likely, adjusting either the positioning of the normal 
paper guide and grippers relative to the equipment align 
ment pins, or positioning of the pins relative to the guides 
and grippers. Adjustment in position of the pins is nor 
mally comparatively impossible, and thus adjustment of 
the guide and gripper arrangements initially is the con 
ventional procedure. Once the guides and grippers were 
adjusted such that an image was properly positioned in 
optical illusion creating registry with a lenticular screen 
adapted to have an image printed on the rear face there 
of and fed through the printing equipment, then as many 
different screens as desired could be processed without 
resetting. Moreover, the printing plate 706 can be 
changed from image to image for different screens, or 
from color to color in the event a color image was to be 
produced, all without changing any alignment of the 
printing equipment. 
While the term "printing equipment' has been used 

generally hereinabove, it is to be understood that the 
same basic considerations apply whether a lithographic 
process, a letter-press process, a gravure process, or a 
silk screen type process is used for purposes of printing 
the lenticulated image on the flat face or rear face of the 
lenticular screen of the preferred modification hereof. 
While the details of these different types of printing tech 
niques differ, the alignment is essentially maintained in 
the same manner, and thus the individual treatment used 
for the printing with the respective processes need not 
be described in detail. 
There is one factor, however, which is important in 

connection with the preferred modification and which has 
not been specifically discussed above. With most avail 
able plastics at the present time, it is extremely difficult, 
if not impossible, to print a quality image directly there 
on. Thus, the ink which is utilized for printing the image 
on the flat face of the screen 600 of FEGURE 27, prefer 
ably contains a "biting' agent, i.e., an agent attacking 
the surface of the plastic chemically to provide proper 
ink adhesion thereto. Various types of modified inks 
specifically formulated for this purpose, are well-known 
in the trade, and any such ink can be used in accordance 
herewith. 
As opposed to using a modified ink, the rear surface 

of the screen 600 can be treated with a varnish, a lacquer, 
or the like to render the same receptive to ink impressions 
thereon, or in fact, other surface treatments known to 
render the surface receptive to ink can be used. 

FORMATION OF THE IMAGE LAYER OR 
BASE SHEET 

As explained at the outset of the present specification, 
the ultimate pictorial parallax panoramagram unit pos 
sesses essentially the same physical characteristics, as op 
posed to illusion characteristics, whether or not it be of 
the type adapted to create a true three-dimensional illu 
sion, or of the type adapted to create a changeable pic 
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ture illusion. In forming the base sheet carrying the 
image, however, generally different techniques are utilized, 
although certain phases thereof are substantially the same, 
if desired. For purposes of convenience, an exemplary 
technique usable in formation of a base image layer for 
a true three-dimension pictorial parallax panoramagram 
unit is considered initially, and an exemplary technique 
usable in formation of a changeable picture unit base 
sheet or image layer is considered thereafter. 

(A) Three-dimensional image layer 
Various techniques have heretofore been suggested for 

use in forming the base or image layer of a pictorial 
parallax panoramagram unit. The technique utilized is 
the same whether the unit be of the thin flexible type, 
as provided hereby, or of the thick screen type. Any of 
the previous methods may be utilized in accordance with 
the invention for formation of the base layer, because 
this particular operation does not in and of itself con 
stitute a specific embodiment hereof. However, for pur 
poses of completeness a specific example is considered. 

In accordance with any of the established techniques, 
the base image layer for a true three-dimensional pic 
torial parallax panoramagram units is formed by taking 
a picture of the image with a traversing camera having 
some type of lineated screen disposed between the cam 
era lens and the image layer or film. It is well-known 
that in order to create a true three-dimensional effect in 
accordance with the principles explained above, it is not 
only necessary to view the base image through a lenticu 
lar screen, but it is necessary to provide a lenticulated base 
image, and thus, the techniques provide for utilizing a 
lineated screen in the traversing camera. 
A traversing camera is well-known, and generally com 

prises a standard commercial camera having a lineated 
screen suitably disposed therein, and being mounted on a 
suitable traversing structure. In FIGURE 34, a suitable 
traversing camera 35 is presented, and shown schematical 
ly, as being movable from a left dotted line position, to a 
right dotted line position. The camera is movable along 
an arc having its center disposed at the point 47, the cen 
tral point of the particular picture being taken. The 
image itself is shown as comprising a triangle 44, a cir 
cle 45, and a block 46 disposed in different lateral posi 
tions relative to the center of arc 300 and at different dis 
tances therefrom the arc path itself. The camera 35 is 
assumed to be movable from an initial point 302 in the 
left hand position to a final point 304 in the right hand 
position. A suitable camera mount such as described in 
U.S. Leach Patent No. 3,037,441, issued June 5, 1962 
can be used for properly supporting the camera. The 
different relative positions, or difference in point of view 
of the camera, as it traverses the arm 300 is illustrated by 
rays extending from each camera. The relative rays are 
designated by dash lines with respect to the left position 
of the camera, by solid lines with respect to the central 
position of the camera, and by dot-dash lines with respect 
to the right position of the camera. It will thus be noted 
that the camera views the objects 44, 45 and 46 from dif 
ferent points of view as it traverses the arc 300. A suit 
able motor drive, of any conventional type heretofore 
utilized, permits selective movement of the camera be 
tween the two end positions, and can, if it incorporates 
speed control, permit adjustment of the time required 
for the camera to pass from one end position to the other. 

Merely using a traversing camera in and of itself does 
not, however, produce the necessary result. As sug 
gested above, a lineated screen of a suitable form must 
be incorporated in the camera, and as explained more 
fully below, this lineated screen must be sequentially 
moved with movement of the camera 35 between the two 
end positions as shown in FIGURE 34. 
Any suitable assembly of lineating screen and negative 

plate may be used, and for purposes of illustration, one 
suitable form is presented in FIGURES 32 and 33. By 
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reference to FIGURE 26, it will be noted that the nega 
tive plate, in the form of a suitable photosensitive film 
424, is disposed between a lineating screen 426 and a 
back support 423. The lineating screen 426 is disposed in 
the camera between the camera lens and the negative 
plate 424. Such screen 426 comprises a series of lenticles 
427 forming adjacent lens elements having a focal plane 
lying at least substantially in the plane of the negative 
plate 424. 

It is to be noted from FIGURES 32 and 33 that while 
the negative plate 424 is permanently fixed in position 
within the support structure generally designated by the 
numeral 422, the lenticular screen 426 is movable in such 
support from side to side as shown. For this purpose, the 
left side edge of the lenticular screen 426 is in engagement 
with a pair of spring elements 451 carried on the support 
structure 452. At the left side of the lenticular screen, a 
linkage arrangement comprising a pair of arms 442 and 
443 are incorporated. These arms are pivoted centrally 
at the pivotal coupling 444 and each arm is provided with 
a projection, 447 and 448 respectively, which projection 
engages the side guard 50 of the screen 426. Upon ro 
tation of the arms 442 and 443 about the pivotal coupling 
444, the respective projections 447 and 448 are caused to 
move to the left as shown, thereby forcing the lenticular 
screen 426 to the left against springs 451. To achieve 
this movement automatically, a motor 440 is incorporated, 
and supported on the camera frame 441. This motor is 
coupled by a lead screw coupling assembly 438 with a 
lead screw 453. The lead screw 453 is threadably en 
gaged in the coupling 438 and is driven by such coupling. 
With operation of the motor 440, the lead screw 453 under 
the action of coupling 438 which is conventional, moves 
to the left as shown, thereby moving the pivot coupling 
444 to the left, and causing movement of the lenticular 
screen 426 to the left as shown. Of course, the lead 
screw arrangement is exemplary, and any suitable ac 
tuating assembly can be used. Regardless of the arrange 
ment, however, it should be such that upon energization 
thereof, the lenticular screen is selectively moved to the 
left and in traversing relation to the negative plate 424. 
By virtue of the refractive and focusing characteristics 

of the lenticle elements of the lenticular screen, light re 
ceived from the camera lens and passing to the screen is 
focused onto a given vertical line underlying each lenticle. 
As the screen moves, this line moves also, to the left as 
shown in connection with the arrangement of FIGURE 32 
so as to produce a lenticulated image on the film. 
As suggested above, for this operation the movement 

of the screen must be correlated to the movement of the 
traversing camera 35. Specifically, the movement of the 
lenticular screen 426, caused by operation of the motor 
440 is controlled in timed sequence to the movement of 
the traversing camera 435. During the time that it re 
quires the traversing camera 435 to move between its ex 
treme left and extreme right positions designated by the 
points 302 and 304 in FIGURE 34, the lenticular screen 
426 of FIGURE 32 is caused to move to the left by a dis 
tance equal to the width of one lenticle on the camera 
screen. In this manner, each panel represents or carries 
an image which varies in point of view across its width 
in correspondence with the position of the camera 35 
along the arc which it traverses relative to the objects 
being viewed. Moreover, there is no overlap between panels. 
The lenticular screen 426 which is utilized in the tra 

versing camera need not correspond identically to the len 
ticular screen forming part of the ultimate pictorial 
parallax panoramagram unit being produced. The cam 
era screen, for example, need not be flexible or thin. 
Moreover, the lenticle width and lenticle diameter can 
be varied, provided of course that the lenticles focus rays 
passed therethrough in the focal plane of the negative 
plate. The panels of the plate need not correspond iden 
tically in width to the panels of the base layer of the 
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finished product since suitable enlargement or reduction 
techniques can be utilized in accordance with conven 
tional practice to produce an ultimate base layer having 
properly dimensioned panels for use with the thin flexible 
screen of the final unit. One form of suitable apparatus 
for reproducing lenticular films is described in U.S. Leach 
Patent No. 3,028,785 issued Apr. 10, 1962. 
Once the image is provided on the negative plate 424, 

Such plate can be used for purposes of further processing, 
i.e., for purposes of providing either pictures which form 
base sheets, or for purposes of providing a printing plate 
which can be utilized to print base sheets for pictorial 
parallax panoramagram units. 

(B) Changeable picture image layer 
As with the formation of three-dimensional image lay 

ers, changeable picture image layers can be formed by 
various techniques. In this instance, the lineated positive 
or negative being formed comprises a series of panels, 
wherein adjacent panels present essentially portions of 
different images of either the same or different subject 
matter. 
Assume that a base image carrying layer as shown in 

FIGURE 9 is to be produced as a positive. In this in 
stance, two successive exposure operations would be used. 

Consider FIGURES 35 and 36. FIGURE 35 presents 
the manner in which a lineated negative can be made of 
one position of an image to be displayed in a final pic 
torial parallax panoramagram unit, for example, the x 
panels of a base layer as shown in FIGURE 9. A line 
ated screen 800 having alternate transparent and opaque 
sections 801 and 802 is disposed in overlying contact 
to a photo-sensitive film 810, and the unit is placed within 
a camera behind the schematically represented lens 312 
of the camera. The camera is then focused on one ob 
ject in a given position to be displayed in the ultimate 
changeable picture unit, and light is permitted to pass to 
film 810 through screen 800 whereby to expose spaced 
panels on film 810 and record, for example, the x pan 
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els of an alternate panoramagram unit. Such panels are 
designated as x panels in phantom in FIGURE 35. 

After exposing the film 819, a separate picture would 
be made in the same manner to expose a different negative 
to another picture of the same object changed in posi 
tion, or to another object to be displayed in the final unit. 
Preferably, during this subsequent operation, the new neg 
ative would be placed in the same position as negative 810 
relative to reference line 814, but the screen would be 
moved the width of one section thereof to the left or right 
so that the newly exposed negative would have panels with 
recorded information thereon which would lie between 
the c panels of negative 810 when the new negative was 
disposed thereabove or thereunder, and both negatives 
had their left edge, as shown, aligned with reference 
line 814. 
The screen 800 as shown, is a glass screen having 

opaque ink or paint applied to the rear surface thereof, 
but any suitable screen can be used. After formation 
of the respective negatives as described above, the same 
are developed, and then used to produce a base image 
layer, or a master for a base image layer. 
To understand the formation of the base image layer, 

consider FIGURE 36. In this figure, the base image 
layer is designated by numeral 30”; and comprises a 
photosensitive positive. Initially, as shown in FIGURE 
36(a), a layer 30' is fixed in position with the left end, 
as shown, aligned with a reference line 816. Then, the 
negative 810, as developed, is placed in overlying rela 
tion thereto, and a screen 800', like screen 800, is placed 
over negative 810 with the opaque sections 802 thereof 
covering the area between the x panels on negative 810. 
A suitable light source 818 is then energized and photo 
sensitive positive 30 is exposed through the screen and 
negative 810. 
After a suitable exposure time, light 818 is shut off, and 

as shown in FIGURE 36(b), a new negative 811 is placed 
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in overlying relation to layer 30'. This new negative cor 
responds to the new negative referred to above, and con 
tains panels displaying the second position of the object 
to be displayed in the final unit, or the second object to 
be displayed in the final unit. The negative 811 is aligned 
with reference line 816 so that the parallel line panels 
thereof overlie that portion of positive 30' which has not 
yet been exposed. 

After the above alignment, screen 800' is positioned 
over negative 811, but with the left end thereof, for ex 
ample, moved to the left of reference line 816 so that the 
transparent sections 801 overlie the parallel line panels of 
negative 811. Then light source 818 is energized, and 
positive 30' has the portions thereof underlying the par 
allel line panels exposed for a proper period, and the 
light source is de-energized. 

Thereafter, the positive 30' is developed and contains 
alternate x and parallel line panels as shown in FIGURE 
9. The proper interlineation of the respective groups of 
panels is obtained by using the reference lines 814 and 
816. 

It will be understood that while a positive having only 
two series of panels thereon, namely x panels and parallel 
line panels has been discussed above, the method is ap 
plication to forming positives having more series of pan 
els. Moreover, while positive 30' has been referred to as 
a base layer, the same can serve as a master for subse 
quent reproduction of enlargements or reductions thereof 
to use as base layers. 
With respect to movement in a camera of the screen 

800 as prescribed in this section, a structure as shown 
in FIGURES 32 and 33 can be used, with screen 426 
thereof being replaced with screen 800, and with motor 
440 being operated only to advance screen 800 by the 
width of a lenticle between exposures of successive nega 
tives, 

It is to be understood that while exemplary methods 
of producing base layers for panoramagram units have 
been described above, other methods can be used without 
departing from the scope and spirit of the invention. 

BASIC MODIFIED LENTICLE SHAPE 
In the preceding detailed discussion, the products here 

of have been considered as including lenticles or lens ele 
ments having an arcuate forward surface comprising a 
part of a circle. Moreover, each lens element has been 
shown and described as having a flat rear surface. These 
features facilitate production with comparatively inexpen 
sive equipment, but certain advantages can be achieved by 
modifying the shape of the lens elements. Specifically, in 
accordance with such modification, correction is made for 
spherical abberation, as well as for variation in focal plane 
thereof. 
With continued reference to the drawings there is shown 

in FIGURES 13-15 a lenticular screen constructed in ac 
cordance with this modification. For convenience of illus 
tration, FIGURES 13 and 13(a) are drawn to a scale of 
approximately one thousand to one. The lenticular 
screen 110 (FIGURE 15) is formed from a suitable plas 
tic as prescribed and having the necessary properties or 
characteristics discussed for the particular type of unit 
being produced. The lenticular screen 110 comprises a 
series of lenticles 112, but for convenience of illustration, 
FIGURES 13 and 13(a) present one lenticle 112 and a 
portion of an adjacent lenticle designated at 112'. It will 
be understood, that in the modification here under con 
sideration, as in the basic screen, all lenticles are of identi 
cal optical characteristics and similarly as shown in FIG 
URE 15, the modified lenticles are elongated and disposed 
in parallel relationship. 
The front portion 113 of the lenticle 112 is convex, but 

in accordance with this modified embodiment hereof, 
takes the form of an aspheric curve obtained from appli 
cable formulae as set forth below. Since each lenticle of 
the lenticular screen of this modification provides a unitary 
one-piece simple lens having a relatively short focallength, 
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and since in this type of lens it is only possible to correct 
for spherical aberration by proper design of the front 
Surface of the lens, the aspheric curve providing the front 
portion 113 of the lenticle 112 serves, in accordance 
herewith, to fully correct the lenticle for spherical aber 
ration with the result that all light rays emanating from 
the lenticle within the viewing angle limits, here set as 
thirty degrees to each side of the optical axis, will be col 
limated or parallel to the optical axis of the lenticle. 

All rays of light entering face of aspheric curve at 0° 
will be brought to a focus at fB = F2. This can be con 
firmed by ray or vector tracing rays emanating from F. 
(internal) which may be seen to travel and be refracted 
from points B, C, D, E, F, G1 and then all intersect 
at F. 
FIGURE 13(a) shows that the rear portion 114 of the 

lenticle 112 is provided with a concave rear surface 115 
and the curvature of this surface is determined graphically 
in Such a manner that all parallel light rays entering or 
leaving the lenticle 112 between the limits of thirty de 
grees to one side of the optical axis and thirty degrees to 
the opposite of the optical axis will focus or emanate from 
points coinciding with the rear surface 115. Thus from 
a viewing angle of zero degrees or with the viewer lo 
cated on the optical axis, the maximum usable aperture 
of the lenticle will be the width of the lenticle and all 
light rays will focus at the point F as shown in FIGURE 
13(a). With the viewing angle to either side of the op 
tical axis, the rays will also focus on a point coinciding 
with the surface 115, but to one side or the other point 
Fa. The maximum aperture of the lenticle 112 at fifteen 
degrees and thirty degrees from the optical axis is shown 
by the lines indicated by the legend in FIGURE 13 and 
thus, the maximum usable aperture at fifteen degrees is in 
dicated by the line LL and the maximum usable aper 
ture at thirty degrees is indicated by the line MM. As 
Stated above, the maximum usable aperture at the optical 
axis is the full width of the lenticle. 

It will be understood that the modified screen discussed 
in this Section of this specification can be formed as a 
coating over a base image layer in accordance with the 
preferred embodiment hereof, or can be formed as a 
screen per se adapted to receive an image printed directly 
thereon in accordance with the preferred modification 
hereof. FIGURE 15 presents a greatly enlarged scale of 
a croSS Section of a pictorial parallax panoramagram unit 
incorporating the lenticular screen 110 having a plurality 
of lenticles 112, each of which has a convex front surface 
117 in the form of an aspheric curve, and with a concave 
rear surface 119 formed as described above. The base or 
image layer or paper sheet 20 is directly laminated and 
bonded to the back or rear surface of the lenticular screen 
110 and forms a composite structure therewith. 
With particular reference to FIGURES 16, 17 and 18, 

there is shown a slightly modified form of lenticular screen 
constructed in accordance with the modification of the 
invention here under consideration and referring partic 
ularly to FIGURE 16, there is shown a lenticular screen 
121 which can be formed as prescribed above. One com 
plete lenticle 122 is shown, while a portion of the adjacent 
lenticles 123 and 124 are also shown. 

In the modification of FIGURE 16, the front surface 
125 of each lenticle is formed as an aspheric curve in 
the same manner as previously described, but whereas the 
previously described lenticle was provided with a curved 
rear surface, the rear surface 126 of the lenticle shown 
in FIGURE 16 is flat. Light rays emanating from a point 
on the optical axis of the lenticle in parallel rays as in 
dicated by the ray lines of FIGURE 16, but for light rays 
emanating at a point other than on the optical axis, such 
point will not fall directly on the rear surface 126, but 
will be slightly inwardly or outwardly thereof. As a 
consequence, the rear surface 126 has been located in ac 
cordance with the average of the distance between the 
furthermost inner and outer focal points and while this 
represents somewhat of a compromise, nevertheless, the 
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results are perfectly satisfactory and as a practical matter, 
this particular design of lenticular screen is perfectly 
suitable for commercial adaptations and obviously, is 
more economical to manufacture than the screen of the 
modification described immediately above having curved 
rear surfaces. 

In this form of the invention the lenticular screen 121 
is also made extremely thin and having a thickness within 
the ranges set forth above. A final pictorial parallax 
panoramagram unit would, in accordance with this modi 
fication, be provided by fixing the lenticular screen 121 
along the rear surface 126 thereof to a sheet of paper 127 
or by printing an image directly on the screen. 

CONCLUSION 
After reading the foregoing detailed description of the 

illustrative and preferred embodiments of the instant in 
vention, it should be apparent that the objects of this 
specification have been successfully achieved. Accord 
ingly, 
What is claimed is: 
1. In a pictorial parallax panoramagram unit com 

prising a lineated image layer and a lenticular screen 
having a base face and a lenticulated forward face where 
in said image layer is fixed in direct contact with the base 
face of said screen and in illusion creating viewing align 
ment with the lenticles defined by the forward face there 
of, the improvement comprising: 

(a) said screen being formed from a thermoplastic syn 
thetic resin; 

(b) said screen having a thickness of between .005 
and ,025 inch as measured between said base face 
and the front of lenticles in said lenticulated forward 
face of said screen; 

(c) said screen having a flexibility of between .1 and 
2.0x 105 p.s.i.; 

(d) said lenticles having a width of between .005 and 
.015 inch; 

(e) said screen having an abrasion resistance of be 
tween 5 and 50 mg.; 

(f) said screen having a modulus of elasticity of be 
tween 1.0 and 6.0x105 p.s. i. at 77 F.; 

(g) said screen having a light transmission percent of 
between 40 and 100; and, 

(h) said screen having a light diffusion percent of be 
tween 0 and 15. 

2. The improvement defined in claim 1 wherein said 
image layer comprises a sheet having a lineated image 
printed on one face thereof. 

3. The improvement defined in claim 1 wherein said 
image layer is printed directly on the base face of said 
screen, and comprises an opaque deposit. 

4. The improvement defined in claim 1 wherein said 
screen is formed of a material selected from the group 
consisting of polymers of ethylenically unsaturated hy 
drocarbons. 

5. The improvement defined in claim 1 wherein said 
screen is formed from a material selected from the group 
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consisting of hydrocarbon resins, halogenated hydrocar 
bon resins and linear polyesters. 

6. The improvement defined in claim 1 wherein said 
screen is formed from a material selected from the group 
consisting of polyethylene, polypropylene, polyethylene 
terephthalate, vinyl toluene, unplasticized polyvinyl chlo 
ride, and vinylidene chloride resin. 

7. The improvement defined in claim 1 wherein said 
screen has an abrasion resistance of between 5 and 25 
ng. 

8. The improvement defined in claim 1 wherein said 
lenticles define unitary one-piece simple lenses, each lens 
having an aspherically curved front surface and being 
fully corrected for spherical aberration solely by said 
aspherically curved front surface, the curvature of said 
front Surface being such that all parallel light rays enter 
ing or leaving each lens between limits of thirty degrees 
to one side of the optical axis and thirty degrees to the 
opposite side of the optical axis will focus or emanate 
from points adjacent said base face of said lenticular 
SCIce. 

9. The improvement defined in claim 1 wherein said 
lenticles have a circular curvature with a diameter of be 
tween .005 and .022 inch. 

10. The improvement defined in claim 1 wherein said 
screen has a maximum thickness of between .009 and 
.020 inch, said lenticles have a circular curvature with 
a radius of between .003 and .009 inch and said lenticles 
have a width of between .007 and .012 inch. 

11. The improvement defined in claim 1 wherein said 
screen has a thermal coefficient of expansion between 
3x105 and 30x 105 per C., a Rockwell hardness be 
tween M20 and M125, and a tear strength of at least 200 
grams. 

12. The improvement defined in claim 1 wherein said 
screen is formed of an unplasticized plastic having a melt 
temperature of between 275 and 350 F., a coating vis 
cosity of between 10 and 200 poises between said melt 
temperatures, and a set temperature of between 0 and 
72 F. 
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