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PICTORIAL PARALLAX PANORAMAGRAM 

UNITS 
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 diiferent types of characteristics. For example, 
in one type of pictorial parallax panoramagram unit, the 
viewer observes what appears to be an image ?eld 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 ?xed position while viewing the same, although 
movement of the panoramagram unit does not destroy 
the illusion necessarily. More speci?cally, 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 modi?cation 
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 
dilfer 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 
same. 

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 
re?ected 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 
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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 ?lm is thereafter applied thereover and em 
bossed to form a screen. 

Thus, a distinction can ?rst 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 ?lm 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 ?exi~ 
ble layer having an image-carrying base thereunder, or as 
a flexible ?lm 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 signi?cance of the aforesaid ditferentiations be 

comes apparent with an understanding of the production 
techniques which are involved in fabrication of the dif 
ferent types of units. Consider ?rst, for example, a pic 
torial parallax panoramagram unit which comprises an 
image or base layer which is secured by means of atsep~ 
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 ?eld have recognized this 
problem, and it is generally appreciated that the alignment 
problem presents di?iculties 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 dilferential in relative ex 
pansion and/or contraction. When not formed simul 
taneously, the differential in temperature and humidity 
coef?cients 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 ?xing 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 emulsi?ed 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 ?lm 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 a?ix 
the same to the image 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-?exible 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 
?nal 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 ?owable 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 ?rst 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 ?lm 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 de?nitely not ?exi 
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 
de?ciencies involved. 
As stated, the proponents of the third technique dis 

cussed above recognized the disadvantages of the ?rst 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 ?exible 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 speci?cally 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 ?exible 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 panora-magrams 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 speci?c objects, including the 
following: (a) The provision of a ?exible 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 su?icient 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 ?exibility; (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 ?exible 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 speci?c 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 speci?cally, 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 con?gurations 
and lens shapes. More speci?cally, 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 ?exible 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, speci?c objects of the invention ac 
cording to the preferred embodiments include the follow 
ing: (a) The provision of a method of forming ?exible, 
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 
?uid ?owable viscous material, and wherein such material 
is subsequently set to afford permanency in formation, 
and ?exibility 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; (i) 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; (l) 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 time. ‘ 

Speci?c method objects of the present invention with 
respect to a preferred modi?cation 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 modi?ed, 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, speci?c 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; (i) 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 modi?ed embodiment 

hereof wherein a pictorial parallax panoramagram unit 
is formed with the image layer directly printed on the 
plastic, lenticular screen, speci?c apparatus objects hereof 
include the following: (a) The provision of an apparatus 
including, in combination, extruding means adapted to 
extrude a thin layer of ?exible 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 ?nal 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 ?exible 
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 
?xed in direct contact with the base face of the screen, 
and in alignment with the lenticles de?ned 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, ?xed to the 
rear face of the screen. In accordance with the preferred 
modi?cation 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 ?owable 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 ?exible 
characteristics, and affords a screen having a flexibility 
of between 0.1 and 2.0><1O5 psi. 
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 oper 
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 modi?cation 
hereof, a plastic, having speci?c 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 modi?cation 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 
ci?cally to create a two-position “changeable picture” 
illusion; 
FIGURE 4 is an enlarged schematic sectional view, 

similar to FIGURE 3, but presenting a modi?ed 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 urrit 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 ?nal 
panoramagram unit; 
FIGURE 11 is a schematic side view of a preferred 

processing assembly provided hereby and operating in 
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accordance with the preferred method hereof t6 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 ?nal 
panoramagram units; 
FIGURE 13 is an enlarged fragmental schematic side 

view of the front portion of a modi?ed 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 modi?ed lenticle; 
FIGURE 14 is an enlarged fragmental plan view of a 

lenticular screen provided in accordance with the modi? 
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 modi?ed len 
ticle construction of FIGURES l3 and 13(a); 
FIGURE 16 is an enlarged schematic side view of a 

further modi?ed 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 
?cation 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 modi?ed as 

sembly adapted to coat image-carrying base layers with a 
plastic coating in accordance with a modi?ed 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 modi?ed method 
hereof; 
FIGURE 20 is a schematic side view of a further modi 

?ed assembly adapted to coat image-carrying base layers 
with a plastic coating in accordance with a further modi 
?ed 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 

modi?ed assembly adapted to coat image-carrying base 
layers with a plastic coating in accordance with a still 
further modi?ed 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 modi?ed product hereof; ' 
FIGURE 28vis an enlarged fragmental sectional view 

of the panoramagr'am 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 


































