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BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a method and apparatus for the
provision of sterecscopic images, apolicable in a wide field of
different visual media. Tor exampie, this invention may ve
applied to visual representations such as photographs, paintings,
pictures and other patterns or diagrams on a sui'face which could
be produced by other means; to kinematic images which might, for
example, be einployed in a cinema: to projected still images; to
advertisements in these mediums; to book illustrations and
decorations such, for example, as murals, and upholstered
curtains. This invention may be applied in any other
provision of images on any surface which may be observed by a

persan, including television or video, e.g. for teaching.

UbSURKLP LU IUN 2 PIUURK NIJALAL Al

This invention provides a swopping over or reversal of positions
of two stereoscepic images as compared to the presentation of
sterecscopic images which has been heretcfore employed. The
principles of the old methods of presentation of stereoscopic
images have been described, for example, in the February 1965

edition of "Scientific American" Magazine, pages ‘42 to 48.
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SUMMARY OF THE INVENTION

A method in accordance with this invention includes the providing
of two images alongside each other of a scene as appearing from
two different directions, in which the image appearing from the
left hand direction of the two directions is provided on the
right and the image appearing from the right hand direction is
provided on the left of the two images alangside each other.

The method in accordance with the preferred embodiment
®.. .u L reald o owk 0El e yesdouad smbadimans of sdin

invention may furthermcore include the photographic recording of
the two images onto a photographic film from which they may be
projected ontc a screen in accordance with this invention.
Preferably the crossing over of positions of the two images is
carried out during the photographic recording and preferably
before the image§ are implanted onto the films. The method of
this invention thus includes the production of images, for
example, both for stills projection and for kinematic projection,
as well as the projection of stareoscopic images printed onto
suitable surfaces, e.g. bocks, cards, posters, fabrics, hangings,
etc. for direct observing. It has also been known to generate
sterecscopic images using a computer and this method may also be

used in the present invention.

This invention further provides apparatus for performing or
carrying out the method of the invention. In accordance with cne
preferred embodiment of this invention the apparatus comprises a
camera having two image-receiving optical paths which are spaced
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. extremities of the earth and all in between.
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apart and adapted tc receive images from different direcsions
which converge on the positions of scenes which are to be
recorded, adapted to suitably focus the two stereoscopic images
on the film. Preferably, the apparatus includes means to cross
over the positions of the images before they are implanted on a
photographic film. Tre stereoscopic images may then be projected
onto a suitable screen directly, being already crossed over, 1In
an alternative embodiment the crossing over is carried cut in the

projector apparatus and not in the camera.

The two optical paths can be fixed in their optical settings so
as to provide suitable focus over a given depth of field which
may be practical for general purposes and sO as to have mutual
directions which converge to a position a suitable distance away.
It is preferable, however, for the directions to be variable so
that they may be adjusted to converge on scenes located at
variablé distances away. Preferably the distance focussing of
the optical paths is correlated with the directions so that the
optical paths focus the image at a distance at which the two
directions converge, thus simulating normal vision of a persm.
Thus preferably the two optical paths in the apparatus are spaced
apart by a distance which is of the same order of magnitude as
the average distance between a person's eyes. The impression of
animal's vision such as a lion may be given by taking images of a
scene (e.g. a lion's pray) with a spacing corresponding to the
licn's eyes. It is also possible to I;ave stars vision by having

observing points (co-ordinated) between 2 satellites on opposite

—— aaci
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The optical paths referred to, can, for example, comprise two
separated lens systems adapted to collect the images and focus
them on the film. A single film can be used in which each imnage
occupies half of the frame width or two separated films could be
used. In accordance with an alternative embodiment a single film
1s used which is traversed so that the two stereoscopic images

can suitably occupy successive frames in the film.

Apparatus in accordance with an alternative embodiment of this
invention, however, uses suitable reflecting systems reflecting

two stereoscopic images into a single lens system.

The crossing over of the relative positions of the two images in
accordance with this invention must not be confused with the
normal left-to-right reversal of a single image in a mirror image
effect which occurs in a lens system of a camera since this
reversal is normally cancelled out by a similar reversal which
occurs during projootion. In accordance with this inventirn the
two projected images are crossed over from left to right (but not
from top to bottom), and each image is not reversed when
presented for viewing. An advantage of the use of reflecting
systems is that they may e provided as an accessory which could
be mounted on a conventional camera or projector in suitable
cases.

A further pcssibility for implementing the invention is to
provide the two images one superimposed on the same field as the

— )
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other but broken into a raster in which even squares shcw the
left-eye image and odd squares the right-eye image. This
imaging will require an aid for viewing to distirguish the image
for left eye from that for right cye but requiring only a slight
squint by the viewer. such image distinquisﬁing could, for
example, be doﬁe by applying a different colour caste to each
image and providing viewing spectacles with left and right lenses

having corresponding colour castes,

BRIEF DESCRIPTION OF THE DRAWINGS

This invention will be more fully described with reference to the
accompanying drawings in which preferred embodiments thereof are
illustrated by way of example. This invgntio:a is not,
however, limitefi to the examples described with reference to the

drawings in which:

Figure 1 is a schematic representation in plan view of a visual
scene and apparatus for stereoscopic recordintj thereof in

accordance with this invention,

Figure 2 is a representation of stereoscopic images reccrded by

the methods and apparatus of this invention,

Figure 2a is a representation of other descriptive images

recorded by the methads and apparatus of the invention,

e~
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Figure 3 is a schematic representation in plan view of a person
looking at stereoscopic images in accordance with this invention
without the aid of spectacles and in a manner enabling three

dimensional vision to be achieved.

Figure 4 is a schematic representation in plaﬁ view showing a
person using special spectacles for tne achieving of three
dimensiocnal vision of sterecscopic images in acoordance with this

invention,

}
Figure 5 is a schematic illustration in plan view of a

photographic camera having mirrors for stereoscopic photography.

Figure 5a represents projection of the images recorded by the

camera of fiqure 5,

H

Figure 6 illustrates photographic film exposed by the apparatus
illustrated in figure 5,

Figure 7 shows schematically a photographic camera for exposing
stereoscepic images in accordance with one embcdiment of this

invention,

Figure 7a shcws an apparatus in accordance with a preferred

embodiment of this invention, .

Figure 8 illustrates schematically a photographic camera for

producing stereoscopic images in accordance with another

-
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preferred embodiment of this invention.

Figwe 9 is an illustration of a photoéraphic film exposed by an
apparatus in accordance with yet another preferred embodiment of
this inventian., Tis arrangement is ideally suited to povide
noving pictures to an individual viewer. The 3:D effect will be
very rearly perfect. This will find great demand for amusement

parks, cafe's and other public places on the coin machine idea.

Figures 10 and 11 are a plan and elevation of a binocular device

to assist or train correct vision for cbserving the 3-D effect,
Figures 12 and 13 show a variable argle prism,
Figure 14 shows spectacles in plan having variable prisms,

Figure 15 is a schematic illustration of a camera for producing
images of a scene in accordance with the invention on a raster on

a single field, using a double coated film,
Figure 16 shows such a sirgle field raster image, ard

Figure 17 is a schematic illustration of a camera for producing a

similar image to fiqure 16, using a single coated film.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference may be had to figures 1, 2 and 3 with reference to

o -

5 BAD ORIGINAL

AP000153



10

13

25

which a gereral description of the principle of this inveantion
will be given. As shown in figure 1 a scere comprises in this
example two objects which are sphere 1 and cube 2 located at
differex;xt distances away from a camera 3 in accordance with this
invention, bu.t both on a straight line extending directly in
front of the camera. The camera 3 comprises two stereoscopic
lenses 4 and 5 which are angled and focussed so as to
simultaneously photograph the scene comprising 1 and 2.
Suitable optical paths are provided Dy known optical apparatus
and are indicated here schematically by lines 6 and 7
respectively, and it will be seen that these optical paths 6 and
7 cross so as to provide images on a photographic film 8. Thus
the image from the right hand view A passing through lens 5 and

optical part 7 is crossed over to the left hand side A of the

photographie £ilm O.

Figure 2 shows approximately the images A and B as they occur on
the photographic film 8 whence it will be seen that the image A
as appearing from the right is located on the left hand side and
image B as appearing from the left is located on the right hand
side. These two images may be photographically printed onto a
photographic print or they could be projected onto a screen as
shown. Figure 2a is another example of stereoscopic images A

and B in accc'a.rdance with this invention.

As shown in Figure 3 the images A and B however, reproduced nay
be viewed by a person 9. The person 9 has to be taught gr
BAD ORIGINAL
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trained to look at images A and B in a particular way. This is
that hre must squint his eyes inwards so that the right-hand eye
10 focuses on the image A and the left hand eye 11 focuses on
the image B resulting in a Sterec-optic retinal impression which
is fused by the brain into a three dimensional image,
correspording with that protographed. It will be found that when
the eyes are squinted as indicated by the path lines 12 and 13
respectively three images are cbtained namely a left hand image
A, a central image which is a fused image of A and B and \a right
hand image B. The central fused image, however, will usually
at first be quite blurred but with practice and concentration the
person 9 will find that he can focus on the fused image so that
it tecomes Clear and then the three dimensioaa; effect is
obtained. This ihvention is, however, not lim%ted to the
achievement of the three dimensional effect in any given person
or persons but only to the production of the sterecscopic images
A and B since the achievement of the three dimensicnal effect is
4 pyschological effect achieved by the individual and whereas
the majority of people .will probably succeed, there may be some
pedple who will not. This can be tried out on the illustrations

of figures 2 and 2a.

A futher device shown in figures 10 and 11 which is two paper

tubes 1" in diameter x 4" long held in such a position when

locked through the left eye sees the right picture and the right
eye the left picture. By squinting the single 3-D picture

appears. ey
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Another method is a card with two rectangular slots cut in such a
pesition that when held at the top of the nose and looked through

at ths tws pictures, resules in only ethe J-D pisture appearing

when eyes are squinted.

As shown in figure 4 the stereoscopic images A and B may te
viewed by a person 14 using specially adapted spectacles 15.
Spectacles 15, for example, comprise a plain parallel lens 15a
and a prismatical lens 15b with the broad part of :the prism (a
variable prism has been developed by the inventor) near the
observers nose. The prism 15b bends the light rays B from the
image B so that the obeerver 14 sees a virtual image of B in the
direction of the broken line A' which visual image fuses
stereoscopically with the image A as indicated by the ray A and
these combine in the observers brain through stereo-optic
psychological process into a three dimensional image. The argle
of divergence of the prism 150 must be suitably chosen in
proportion to the distance between the images D and the length of
the observer 14 from the screen or print 16. For this purpcse
&ldunlalile spectaclas wauld Be desirable wherce ehey are intended
to be used, for ¢xample, in a theatre or other situations where
the cbserver may be seated at a variable distance from the screen
16. Such adjustment could, for example, be achieved by a
suitable arrangement to adjust the angle of the prism 15b to the
incident ray B. Other suitable opti;al apparatus will be
cbvious to those skilled in the art. FPurthermore the principles

of the stereoscopic process are well-known to those skilled in

BAD ORIGINAL
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. the art and will be applied to the working of this invention.

One could use twec-prism spectacles. With use of suitable
viewing apparatus the two images could even be provided spaced
apart A large diatance Nr N two separate surfacec, o.g. inolined

to each athar or facing opposite each other.

Figures 12 and 13 shcw variable or adiustable prism which can be
achieved by means of a £luid such as water imprisoned between two
disks or plates of plastic or glass, one side beiﬁg hinged and
the other two ends and sides moveable to vary the angle of the
prism, the ends and sides being closed to completaly seal in the
water by means of flexible membranes that form a flexible bag
allowing the cpening and closing of the discs or plates. This
provides an adjustable prism to assist the 3-D type vision for

those who have difficulty with it.

Figure 14 shows the use of two such prisms in a pair of
spectacles with the central adjusting mechanism at the nose
bridge portion of the spectacles which has not been shown in
detail but which could be manually adjustable or electronically

or otherwise adjustable as required.

These kinds of prisms can also be used for video and other types

of cameras which must be modified in accordance with this design.

As shown'in figure 5 a photographic camera either still or
kinematic may be provided in accordance with this invention in

which the images implanted on the photographic material are

—
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swopped in position from left to right and right to left
respectively., Such a camera as in this example may comprise a
single lens syseem 17 naving a socal poine 10, a pheeograpnic

film 19 and a system of mirrors comprising mirrors 20 ard mirrors
21.

The mirrors 20 are symmetrical about the optical axis 2la of the
camera. The lens system 17 is adjustable in the usual way for
focusing to any desired distance, and will of course as usual
have a suitable depth of field. The mirrors 21 are adjustable in
respect of their angles so as to direct the light rays into the
camera when they are emanating from directions corresponding to a
scene located at a distance at which the lens system 17 is
focused.  Thus as the lens system 17 varies focus of the mirrors
21 must be varied correspondingly. Thus in the example a
scene is schematically depicted by line AB and the lens system 17
focused cn to that distance. The mirrors 21 are angled so that
they receive light rays from the scere AB. Thus light' rays Ap and
Br are reflected by mirror 21R onto the right hand half of
mirrors 20 through the lens system 17 and onto the photographic
film 19 in the pcsitions indjcated by AR and BR reversed.
Similarly the light rays A and By emanating from the scene AB
are reflected by mirror 2l; onto the left hand half of mirrors
20 through the lens system 17 into the reversed positigns AL and
BL o the photographic film 19, Whenever an optical lens system
having a focal point is used it must be remembered that a

crossing over from left to right and from top to bottom of the

sastld s anwigt

.‘-—1
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inages projected onto the photographic film occurs in all cases.
Thus in this example the images projected onto the photographic
film although swopped over by the mirrors 20 and 21 are again

swopped over by the lens system.

However, as shown in figure SA when the images on the
photographic film 19 are projected by a suitable projector having
a lens system as schematically indicated by 22 the image is again
reversed and is projected onto a screen 23 with a airect reversal
of the sterececopic images. Thus the image Ag By as appearing
from the right hand direction is on the left, and the image A By,
as appearing from the left hand direction is on the right. The
image projected onto the screen 23 c¢ould, for éxample, be an
image projected as in the case of cinemas or slide projection, or
it could be an image projected onto a photo-sensitised papet for
printing to make a print. Thus the reversal in accordance with
this invention from left-hand to right-hand must not be confused
with the reversal which usually occurs in optical apparatus for
photographic purposes by the lens sytem which is already well-
Known.

As shown in figure 6 the left-hand and right-hand images may be

provided side by side on a photographic film 19.

As shown in figure 7 a photogaphic camera in accordance with the
alternative embodiment for carrying out this invention is
provided with a mirror system which does not cause a reversal of

the images onto the photographic £ilm 19, Similar parts are
i"."'."‘f-f’;"”'-—4.M
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indicated by similar reference numerals. A quick perusal of
the drawing will show the fact that the images are not reversed
as in the case of illustration in figure 5 in accordance with
this invention, although they are reversed by the lens system of
the camera. In order to provide stereoscopic images from the
photograchic film 19 illustrated in figure 7 in accordance with
this invention the images must be crossed by the projecting
apparatus. Thus in such a case the invention will primarily be
carried out by the apparatus of the projector and the crossing
over of images will not be carried out by the camera recording

the scene.

Figure 7A illustrates schematically an arrangement for providing
the simultanecus adjuotment of the angle of the mirrnrs 21 as
the lens system 17 is adjusted to focus on varying distance. A
ring 24 in which the movable lens is located is provided with a

circumferential groove 25.

A lug 26 runs in the groove 25 and 1is fixed to a pivot link 27 '
pivoted to 28, Pivot link 27 is hingedly connected to a link
29 which is similarly hingedly connected to a mirror 21 which
itself is pivotally mounted by pivot 30, This arrangement is
provided symmetrically for both mirrors 21, First the ring 24
is rotated on a screw in order to adjust the focus by moving
axially in the direction indicated by arrows 3l. This movenent
ic connectad by meanrs nf the links described to rotate the
mirrors 21 in the directions indicated by arrows 32. Suitab‘lc

~ AR n.DlG|NAl—
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choice of dimensions of the links will provide sui:able

correlation in mcvements.

As shown in figure 8 a system of reflecting prisms 33 can
altematively be used in combination with two lens systems 34 and
35. e lens systems 34 and 35 are acapted to be focusable on
differing distances and also to be argled in correlation to the
distance focussed to in the same way as previously descrired.
The reflecting prisms 33 reverse the images and implant them

onto the photographic material 36.

As shown in figure 9 the photographic images may be implanted on
the film not side by side but consecutively and in this event
advantage may be achieved by arranging the images as shown in
figure 9 where the numerals written into each frame indicate the
sequence of the images from the two directions. 1In figure 9
the apparatus providing the images is also schematically
indicated in which 37 are lens systems crossing optical paths 38
and suitable shutter mechanisms 39. The apparatus comprises a
camera having two image-receiving cotical paths which are spaced
apart ard adapted to receive images from different directions
which converge on the positions of scenes which are to be
recorded, adapted to suitably focus the two stereoscopic images
on the film in which the apparatus includes means to cress over
the positions of the images b.efore they are implanted c;n ;
photographic film. It may be noted that an advantage of the

embodiments illustrated in figures 5 and 7 may be that

conventional cameras may be adapted by suitable adaptors

15 BAD ORIGINAL
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comprising t-:he mirror system as illustrated. Various
modifications to the optical systems illustrated may be cbvious
to those skilled in the art as well as various alternative
apparatuses and means for carrying out this invention. The film
shown in figure 9 should advantageously be provided with marks to

facilitate suitable splicirg.

Figure 10 shows a binocular device comprising two tubes 45 and 46
mounted on a card 47 which has an indent for the nose at 48, this
seen in the view of figure 11 to which reference is also made.
At the card 47 the tubes are a suitable distance apart to match
the eyes of a person and they "tunnel” the vision to direct the
eyes on to left hand and right hand reversed images of the scene
which are suitable to give a stereoscopic impression. These
tubes thus assist or train the ¢yes Of a person who has

difficulty in “squinting” naturally.

Figures 12 and 13 show a variable angle prism comprising a top
plate 49, bottom plate 50 of a clear material joined together by
the walls of a bag 5! which contains a liquid 52 which is clear
and has selected optical properties. The bag allows the plates
to be opened or closed in their relative angle in order to adjust

the prism angle.

- -
-

Figure 14 shows two such variable argle prisms 53 and 54 mounted
in a spectacles frame as seen above, the ear pieces 55 and 56

allowing it to be worn as ordinary spectacles and with a ngse

BAD ORIGINAL
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bridge at 7. An adiusting mechanism 38 at the ncse bridge is
provided in order to allow simultanecus equal adjustzent of the

angles of the prisms.

Further development may make useful techniques in which the two
visions are in fact superimposed, for example, using polarized
light which will require the use of polarized spectacles.
Television cameras must be developed to provide two VCR tubes
providing the two images required. Cameras can be developed
using a vibrating mirror which will provide the succéssive images

on film Or in wiceo recoraind.

Figure 15 shows the three dimensional object 60 is viewed from
two directions 61 and 62 onto mirrors 63 and 64 respectively
wnich reflect tio lmayes iunmaddly LS Lwe syuare haled grido 65
and 66 respectively to establish a raster for each image, a prism
67 being interposed in one of the reflection paths so as to
offsat the raster of that image by one raster row and coluan.
The two grids are so adjusted that the unexposed squares or holes
on one side will be exposed on the other side thus avoiding
overlapping of the same area. These rastered images are
projected onto transparent film 68 coated with photographic
emulsion on both sides. Unexposed emulsion becomes clear so
that looking or projecting light through the both emulsions the
effect is as indicated in figure 16 where the dark squares

indicate the one image and the light squares the other ikage,

e.g. of directions 61 and 62 respectively. The prism can be

adjusted to deflect light to the next hole thus shifting the

e ey
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whole scene downwards, sideways or downwards-and-sideways one or
nore stages. This technique may be further developed for
PteIraphy, still, rall film, talavicion or video technslegiss
by which the soluticn for a single screen projection may be

provided.

Figure 17 grows the schematic arrangement for 4 camera to achjeve
the same effect as has been described with respect to figures 15
and 16 but allowing an ordinary one-side emulsion coated £ilm,

applicable to still photography, roll film (motion) photograph

video and television.

The scene 70 is detected in two views in directions 71 and 72,
reflected inwardly by mirrors 73 and 74 respectively, thence via
Mirrors 75 and 76 to the single-side-emulsion coated £ilm 77 with
grids 78 and 0 interposed in the paths. Alternative positions
for the grids are shown at 80, 81, 82 and 83. A prism or prisms
24 and/or 85 may be provided. Alternative posilions for
mirrors 75 and 76 are shown at 86 and 87,  Fibre optics can also
be used. Left and right eye images can be displaced vertically
and/or horizortally one from the other on the raster. Viewing
will require slighe squinting to allow a three-dimensional
interpretation by the mind from the one from picture, hopefully
without optical aids such as tene cast spectacles, polarized

- light or the like. .

GINAS
BAD ORIGINF®

18

gl u—d



M

3.

A method for the provision of images which includes the
providing of two images alongside each other of a scene as
appearing from two different directions, in which the image
appearing from the left hand direction of the two directions
is provided on the right and the image appearing from the
right hand direction is provided on the left of the two

images alongside each other.

A method as claimed in claim 1, which further includes the
photographic recording of the two images cnto a photographic
film from which they may be projected onto a screen with the
crossing over of positions of the two images carried out

during the photographic recording and before the images are
implanted onto the films.

A method as claimed in claim 1}, in which the images are
imprinted onto one selected from books, cards', posters,

fabrics and hangers.

Apparatus for the provision of images which comprises a
camera having two image-~receiving optical paths which are
spaced apart and adapted to receive stereoscopic images from
different directions which ¢onverge on the positions of
scenes which are to be recorded, adapted to suitably focus
the twes sterscsespic images on ehe £ilm in vhien eac

-
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apparatus includes means to cross over the pCsitiong of the

inages before they are implanted on a photographic film.

Apparatus as claimed in claim 4, which comprises a single
lens system having a focal point, a photograpghic film and a
System of mirrors comprising two spaced apart mirrors to
receive images of the same scene, to reflect the images
inwardly, two further mirrors to receive the reflections and
reflect them through a single lens system to project

séparate, crossed, images onto the film.

Apparatus as claimed in claim 5, in which the single lens
system has movable parts to adjust the focal length of the
lens system, these parts of the lens system which move in
order to adjust focal length are connected by means of links
to the two spaced apart mirrors, in which the spaced apart
mirrors are adapted to be adjustable in their angles, the
links adapted to correlate the angles of the mirrors to

reflect images of a scene located at the lens system focal

length,

Apparatus as claimed in claim 4, which comprises a system of
reflecting prisms which reverse the images, cross them over
and implant them onto the photographic material, comprising
two lm_s Systems, a pair of inwardly disposed prisms and a
pair of outwardly dispocsed prisms, this appéuatus defining
the light paths.

RAD ORIGINAL
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A pair of spectacles for use in viewing images provided by a
method as claimed in claim 1, which spectacles comprises
earpieces, eyepieces and nose brivdge, the eye pieces
carrying variable angle optical prismg each formed by a top
plate, bottom plate of a clear material joined together by
the walls of a bag which contains a liquid which is clear
and has selected cptical propertissg,adaptad to allow the
plates to be opened or clcsed in their relative angle in
order to adjust the prism angle, the prisms tapering

outwardly towards an apex.

Apparatus as claimed in claim 4, in which the optical paths
further include two grids adapted and adjusted to form
mutually non-overlapping rasters of the two stereoscopic
images onto the same field of the photégraphic film, the
crossing over of the images being a ast one raster column
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