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This invention relates to the producing of
pictures in stereoscopic relief and more par-
ticularly to the producing of stereoscopic
parallax panoramagrams for projection in

5 stereoscopic relief.

An object of the invention is to provide
a novel overall system for presenting pie-
tures in stereoscopic relief.

Another object of the invention is to pro-

10 vide an arrangement for producing stereo-
scopic parallax panoramagrams from pseu-
doscopic parallax panoramagrams.:

The invention is applicable to both still
and motion pictures. o

A feature of the invention is a complete
system for presenting projected pictures in
stereoscopic relief through the intermediary
of pseudoscopic and stereoscopic parallax
panoramagrams. ' :

In one arrangement illustrative of the in-

16

20

vention a pseudoscopic parallax panorama-
gram negative is produced by means of a

Targe lens or mirror in conjunction with an

opaque line grating or similar means. This
28 pseudoscopic parallax panoramagram nega-
tive is then used to make a stereoscopic par-
allax ‘panoramagram positive by shadow
printing. This positive is then projected on
a lenticular screen to produce pictures visi-
ble in stereoscopic relief. ‘

The pseudoscopic parallax panoramagram

necative photographed with large lens or

mirror in such a ‘manner that the images im-
printed thereon are. inverted right for left,
is in the form of a transparent film with
an infinity of elemental pseudoscopic strip
images. A method of producing this type
of pseudoscopic parallax panoramagram us-
ing a large lens is disclosed in a paper en-
titled “Parallax panoramagrams made with
a large lens”, by H. E. Ives, published in
the June 1930 issue of the Journal of the
‘Optical Society of America. Another meth-
od for producing a pseudoscopic parallax
panoramagram using a large mirror is dis-
closed in a paper by the same author en-
titled “Parallax panoramagrams made with
8 large concave mirror”, published in ‘the
November 1930 issue of the Journal of the
80 Optical Society of America. To produce a

40

48

1931. Serial No. 527,378.

stereoscopic parallax panoramagram posi-
tive from this pseudoscopic negative the lat-
ter-is exposed to a line source of light posi-
tioned at vight angles to the direction of the
panoramagram strips of the pseudoscopic
negative. A'sensitive plate is p?aced behind
the negative and interposed between the two
is an opaque line grating like the grating
G. shown on page 336 of the June 1930 issue
of ‘the Journal .of the Optical Society of
America, supra; the sensitive plate, grating,
and negative being sufficiently separated to
secure the parallax effect. The line source
of light is of such length that a panoramic
strip is shadowed through the grating onto
the sensitive plate behind. In order that
the peripheral panoramic strips shall print
in proper position, the spacing of the grat-
ing, which is the distance between two adja-
cent transparent spaces between the opaque
lines, must be properly chosen. In general,
it will be somewhat greater than that of the
grating used in making the negative. The
exact spacing of the grating can, however,
by altered by placing a convex lens, which
may be spherical or cylindrical, in close con-
tact with the negative and between it and
the source of light.” By making the lens of
such strength that the rays retrace their
original paths when the negative was 'made,
panoramic strips free from distortion may
be obtained. :

A modification of the above arrangement

for shadow printing is applicable where it
is desired to produce a stereoscopic parallax
panoramagram in reduced size, such as lan-
tern slide or motion picture frame size.  In
this modification, the light sensitive plate of
the abave arrangement is replaced by a fine
translucent diffusing glass sheet on which
the shadow image is formed. This image is
thén photographed, by means .of a ﬁigh'
guality short focus lens, upon a light sensi-
tive plate, in any desired size, such as lantern
slide or motion picture frame size. )
These stereoscopic parallax panorama-
gram pictures of reduced size are suitable

“for projection in relief upon a light diffus-

ing viewing screen of the type disclosed in
Patent No. 1,883,290 of H. E. Ives, issued
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October 18, 1932. An intermittent projec-
tion device might be used for intermittently
projecting a series of these stereoscopic
parallax panoramagrams upon a viewing
screen in a public place for advertising pur-

" Stereoscopic parallax panoramagrams, too
large for motion picture or lantern slide
projection, may be viewed in relief by illu-
minating the stereoscopic positive transpar-
ency from one side with any suitable light
source and placing an opaque line grating
on the opposite side of the transparency.
Observers then viewing the illuminating
transparency through the grating will see
pictures in stereoscopic relief.

- The use of a narrow line of light in these
arrangements is for the purpose of casting
sharp shadows in the Sirection at right
angles to the parallax panoramagram strips.
In the direction across the strips a line of
light is the equivalent of & series of point
sources. It might be replaced by a moving
point source. ’ :

The invention also contemplates the pro-
duction of pseudoscopic parallax panorama-
grams from stereoscopic parallax panorama-
grams by shadow printing.

The invention will now be described more
in detail having reference to the accompany-
ini‘ drawings.

ig. 1 is a diagrammatic showing of an
arrangement for taking pseudoscopic paral-
lax panoramagram pictures;

Fig. 2 is a diagrammatic showing of an
arrangement for producing stereoscopic
parallax panoramagram pictures from
pseudoscopic parallax panoramagram pic-
tures;

Fig. 3 is a diagrammatic showing of an
arrangement for viewing stereoscopic paral-
lax panoramagram pictures in stereoscopic
relief; ‘

Fig. 4 is a diagrammatic showing of a

modification of the apparatus shown in Fig.

2 for producing a stereoscopic parallax pano-
ramagram from a pseudoscopic parallax
panoramagram of the same size;

Fig. 5 1s a diagrammatic showing of an
arrangement for producing stereoscopic
parallax panoramagrams in reduced size
from pseudoscopic . parallax panorama-
grams; v

Fig. 6 is a diagrammatic showing of an

.arrangement for projecting stereoscopic

parallax’ panoramagrams for viewing in
stereoscopic relief;

Fig. 7 is a perspective showing of an ar-
rangement for producing pseudoscopic par-
allax panoramagram pictures on motion pic-
ture film using a large mirror; .

Fig. 8 is a diagrammatic showing of an
arrangement for producing stereoscopic
parallax panoramagram pictures on motion
picture film, from pseudoscopic parallax
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panoramagram pictures, such as are pro-
duced in Fig. 7;

Fig. 9 is a diagrammatic showing of an
arrangement for intermittently projecting a
series of stereoscopic parallax panorama-
gram pictures for viewing in relief as for
advertising purposes;

Fig. 10 is a detailed showing of appara-
tus shown in Fig. 9; and

Fig. 11 is a detailed showing of a modifi-
cation of apparatus shown in Fig. 9.

Like reference characters are used to des-
ignate identical elements in the several fig-
ures.

Referring now to Fig. 1 a large diameter
lens 2 is arranged to form an image of an
object 1 through a wide angle of view and
to project this image through an opaque line
grating 3 upon a light sensitive emulsion
4. The lens 2 is so large that it can look
around the object 1 so that the image formed
in the space occupied by the emulsion 4
is a composite image of the object 1 as view-
ed from different directions. The opaque
line grating 3 serves to divide the image
projected by the lens 2 into a plurality of
strip images which are received on the light
sensitive emulsion 4 to form a pseudoscopic
parallax panoramagram picture of the ob-
ject 1. A similar arrangement of large lens,
opaque line grating, and emulsion, for pro-
ducing pseudoscopic parallax panorama-

ams is disclosed in the paper by H. E.

ves entitled “Parallax panoramagrams
made with a large lens”, supra.

The pseudoscopic parallax panoramagram
of Fig. 1 is used to produce a stereoscopic
parallax panoramagram in the arrangement
of Flg 2. ’

Referring now to Fig. 2, the developed
emulsion 4 carrying the pseudoscopic par-
allax panoramagram picture is positioned
in front of an opaque line grating 7 and an-
other light - sensitive emulsion 5. These
three elements are arranged in the order
shown with the opaque line grating T inter-
posed between tﬁe seudoscopic parallax
panoramagram 4 and the unexposed light
sensitive emulsion 5. The elements are suffi-
ciently separated from each other to give the
parallax effect. A line source of light 6

1s positioned at a suitable distance from the -

pseudoscopic parallax panoramagram emul-
sion 4 and at right angles to the direction
of the panoramic strips of this emulsion.
This line of light is of such length that a
panoramic strip of the pseudoscopic parallax
panoramagram emulsion 4 is shadowed
through the opaque line grating 7 onto the
light sensitive emulsion 5. In order that

the peripheral panoramic strips of the pseu-’

doscopic parallax

anoramagram. emulsion
4 gha

‘be properly chosen. In general, the cpacing
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of the grating 7 will be somewhat greater
than that of the grating 3, Fig. 1, used in
making the pseudoscopic parallax panoram-
agram picture on the emulsion 4. The strip
images of the pseudoscopic parallax pano-
ramagram picture on the emulsion 4 are in-
verted right for left and when these strip
images are projected by the line source of
light 6 through the grating 7 onto the emul-
sion 5 they are reversed with respect to the
object picture and form on the emulsion 5
a stereoscopic parallax panoramagram pic-
ture corresponding to the pseudoscopic par-
allax panoramagram picture on the emulsion

"4 and slightly larger than the latter.

The term “stereoscopic parallax panoram-
agram” as used in this specification signifies

‘a parallax panoramagram which has an

orientation of the elemental portions of each
panoramic strip such as is obtained by ex-
posing a photographic emulsion through an
opaque line grating fixed with resFect tothe
emulsion and slightly separated from it by
means of a lens moved around the object:
that is, the element of any panoramic strip
corresponding to the right hand aspect of

_ the object is located nearest to the left hand

-

~ duced in

side of the object as pictured.

Referring now to Fig. 3 the steroscopic
Iganoramugram ‘emulsion .5 . pro-:.
ig. 2 and developed in any well .

parallax

“known manner, is illuminated by any suita-

:-ble source of light 8 and diffusing plate 32.

s

-~

An opaque line grating 7 of large spacings,
like the one in Fig. 2, is positioned on the op-
posite side of the emulsion 5. An observer
viewing the illuminated stereoscopic paral-
lax panoramagram emulsion 5 through the
opaque line grating 7 in the direction indi-
cated by the arrow sees a picture in stereo-
scopic relief. - :

modification of the shadow printing ar-
rangement of Fig. 2 is shown in Fig. 4.
This arrangement is similar to that shown

- in Fig. 2 and has as an addition a large con-

- different spacing of the

vex lens 9, which may be either spherical
or cylindrical, placed in contact with the
pseudoscopic parallax panoramagram emul-
sion 4. - The use of this lens 9 requires a

rating 37 than is
required of the grating% in Kig. 2. The
spacing of the grating 37 corresponds to
the width of the panoramic strips on the
emulsion 4 which is a little larger than the
spacing of the grating 3. The use of this
lens 9 and grating 37 with the line of light
6 produces a steroscopic parallax panorama-
gram on the emulsion 13, the same size as
the pseudoscopic parallax panoramagram
on.,tf\‘:a emulsion 4. The lines 25 and 26 in
Fig. 4 show that peripheral light rays 27
and 28 incident upon the large lens 9 are re-

.directed or bent toward the center axis of
‘the lens 9 so that they .will print in the de-

sired position on the emulsion 13. By -mak-

3

ing the lens 9 of such strength that the light-

rays retrace their original paths when the
negative was made, panoramic strips free
from distortion are obtained on the emul-
sion 13, and in a subsequent viewing of the
emulsion 13 through a grating as in Fig. 3
the spacing of the grating must be smaller
than the spacings used originally in the
taking grating 3. :

In Fig. 5 is shown another modification
of the shadow printing apparatus of Fig. 2.
This arrangement is applicable where a pic-
ture is desired for projection in stereoscopic
relief using a lenticular transmitting rod
screen for viewing, the purpose of the ar-

rangement in Fig. 5 being to produce a
stereoscopic parallax panoramagram pic-

ture in reduced size, such as lantern slide or
motion picture frame size. In this exempli-

fication the light sensitive emulsion 5 of

Fig. 2 is replaced by a fine diffusing plate
10 such as.a sheet of ground glass or cellu-
loid, on which a stereoscopic parallax pano-
ramagram shadow image of the pseudo-
scopic parallax panoramagram emulsion 4

is formed. This image is photographed in

reduced size by means of the short focus
high quality photographic lens 11, upon the
light sensitive emulsion 12, which may be a
motion picture film.  The picture produced

‘on the emulsion 12 is a stereoscopic parallax
pahoramagram identical with that produced:
on the eémulsion 5 of Fig. 2, except in re-

duced size. For viewing the stereoscopic
parallax panoramagram picture on the
emulsion 12 a projector and viewing screen
such as shown in Fig. 6 are employed. .

Referring now to Fig. 6 the stereoscopic.

parallax panoramagram picture film 12 of

“Fig. 5 is mounted in front of a source of

light 33, a lens 34, and a diaphragm 35.
This arrangement in conjunction with the
lens 36 causes an image of this panorama-
gram 12 to be. projected upon the rear
ridged surface 14 of the diffusely transmit-
ting screen 15. Observers: viewing the
screen in the direction of the arrow see pic-
tures in stereoscopic relief. . For further de-
tails of this projection screen reference may
be had to Patent No. 1,883,290, supra.

In Fig. 7 there is shown an arrangement

comprising a large diameter concave strip

mirror and a semi-transparent reflector for
making pseudoscopic’ parallax - panorama-
gram pictures of an object upon a motion
picture film. This i1s a modification of the
taking arrangement using a large lens, as
shown in Fig. 1.- In both arrangements a

pseudoscopic parallax panoramagram pic- .
ture is produced. The large concave mirror

16 in Fig. 7 reflects light rays from the ob-
ject 1 upon a‘semi-transparent reflector 17
positioned at' 45° to mirror 16. The re-
flector 17 in ‘turn reflects these light rays
through an opaque line grating 18 to form
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an image of the object 1 upon a light diffus-
ing member 19. For a more detailed de-
scription of this apparatus reference may
be had to the paper by H. E. Ives entitled
8 “Parallax panoramagrams made with a
large concave mirror”, supra. The image
formed on the diffusing plate 19 is photo-
graphed by the short focus lens 20 upon the
motion picture film 21. The picture formed
10 on film 21 is a pseudoscopic parallax pano-
ramagram. To produce a stereoscopic paral-
lax panoramagram from this pseudoscopic
parallax panoramagram the projection ap-
paratus in Fig. 8 is employed.

18 © Referring now to Fig. 8 the pseudoscopic
parallax panoramagram film 21 is posi-
tioned in front of a line source of light 6
positioned at right angles to the direction
of the panoramic strips on the film 21 and
20 in parallelism with the light sensitive mo-
tion picture film 23. An opaque line grat-
ing 29 is interposed between the films 21
and 23. The pseudoscopic parallax pano-
ramagram pictures on hlm 21 are shadow
28 printed upon the film 23 by projection in
the same manner as described above in con-
nection with Fig. 2. The two films 21 and
23 may be moved downward in a step-by-
. step manner by any suitable means, one

30 stereoscopic parallax panoramagram picture

being produced at a time on film 23. The
aperture forming members 22 permit only
one picture frame to be exposed at one time

... to the line of light 6. The film 21 must be
38 moved transversely instead of vertically

through the taking camera to cause a hori-
zontal rather than a vertical positioning of
the panoramic strips, so that the vertically
positioned line of light 6 as shown in Fig.

40 3 will be at right angles to the direction of
_. the panoramic strips. . A shutter not shown

controls the time of exposure and prevents
exposure during movement of the film. The
sterecscopic parallax panoramagram pictures

43 nroduced on the film 23 may be projected

y a motion picture projector in accordance
with the projection arrangement shown in
Fig. 6 and described above. In this case
an observer viewing the screen 15 in Fig.

# 6 would see motion pictures in stereoscopic

relief, This system is Iust as applicable to
still pictures, such as lantern slides, as it
is to motion pictures.

Fig. 9 shows an arrangement for project-

58 ing intermittently a series of stereoscopic

arallax panoramagram pictures produced
Ey any of the means shown in the preceding
figures. In this arrangement the same pro-
jection means shown in Fig. 6 is used to

80 project a series of stereoscopic parallax pan-

oramagram pictures 24 upon the lenticular
transmitting screen 15. The parallax pano-
ramagram pictures 24 are mounted in series
arrangement upon & panel 30 which is moved

1,005,716

manner by any suitable means so that one
picture at a time is projected upon the
screen 15, The zcreen 15 is the same as
the screen shown in Fig, 6 and described
above. It is viewed from the direction of
the arrow. This intermittent display of

pictures In stereoscopic relief woul({) be ap-
plicable for advertising purposes in any
public place, such as a railroad station wait-
ing room, a store display window, or the
like.

In Fig. 10 there is shown a front view of
the arrangement of the stereoscopic parallax
panoramagram pictures 24 upon an elongat-
ed strip which for projection would be
moved upward and downward as described
in connection with Fig. 9.

In Fig. 11, which shows an alternative ar-
rangement of mounting the stereoscopic

-parallax panoramagram pictures 24, a disc

31 is employed, around the periphery of
which are mounted the stereoscopic parallax
panoramagram pictures 24. For projection
of the pictures 24 the disc 31 would be ro-
tated in a step-by-step manner by any suit-
able means, in front of the projector shown
in Fig. 9. The rotation of the disc could
be continuous in one direction or periodical-
ly reversed.

The scope of this invention is to be limited
on{{r by the appended claims.

hat is claimed is:

1. In a system for producing pictures in
stereoscopic relief, means to produce a paral-
lax panoramagram of an object, pictures of
which are to be viewed in stereoscopic re-
lief, means to produce from said parallax
panoramagram another parallax panorama-
gram of different type, and means utilizing
said second parallax panoramagram to pro-
duce a picture visible in stereoscopic relief.

2. In a system for producing pictures in
stereoscopic relief, means to produce a pseu-
doscopic parallax panoramagram of an ob-
ject pictures of which are to be viewed in
stereoscopic relief, means to produce a ster-
eoscopic parallax panoramagram from said
pseudoscopic parallax panoramagram, and
means utilizing said stereoscopic parallax

anoramagram to produce a picture visible
1n stereoscopic relief.

3. In a system for producing pictures in
stereoscopic relief, means for making a pseu-
doscopic parallax panoramagram picture of
an object, means for shadow printing said
pseudoscopic picture to produce a stereo-
scopic parallax panoramagram picture, and
means for projecting said stereoscopic pic-
ture to produce a picture visible in stereo-
scopic relief.

4. A system for producing pictures 'in
stereoscopic relief, comprising means for
producing a pseudoscopic parallax pano-
ramagram picture of an object, means for

85 upward and downward in an intermittent projecting strip images of said pseudoscopic
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parallax panorgmagram picture to form a
stereoscopic parallax panoramagram pic-
ture, and means for presenting said stereo-
scopic parallax panoramagram picture-for
5 viewing in relief. ;
5. A system for producing pictures in
stereoscopic relief, comprising means for
producing a pseudoscopic parallax pano-

ramagram picture of an object, a screen po-.

10 sitioned back of said picture having a plu-

rality of minute apertures registering with

the strips of said picture, means for pro-

jecting said picture through said plurality

of apertures upon a light sensitive emulsion
15 positioned back of said screen to form a
stereoscopic parallax panoramagram, and
means for projecting said stereoscopic paral-
lax panoramagram for viewing in relief.

6. A system for producing pictures in
stereoscopic relief, comprising means -for
producing a pseudoscopic- parallax pano-
ramagram picture of an object, an opaque
line grating, means for projecting said pic-
ture through said opaque line grating to
form a stereoscopic parallax panoramagram
picture, and means for projecting said stere-
oscopic parallax panoramagram picture for
viewing in stereoscopic relief.

7. A system for producing pictures for

20

25

30
ducing a pseudoscopic parallax panorama-
gram picture of an object, an opaque line
grating, means for projecting strip images
of said pseudoscopic parallax panorama-
gram picture through said opaque line grat-
ing to form a stereoscopic parallax panora-
magram picture, means interposed between
said opaque line grating and said projection
means to cause the peripheral strip images
of said pseudoscopic parallax panorama-
gram to print in proper positions upon said
stereoscopic parallax panoramagram, and
means to project said,stereoscopic parallax
panoramagram for viewing in relief.

8. In a system for producing pictures in
stereoscopic relief, an opaque line grating,
and a large lens for producing upon a light
sensitive plate a psendoscopic parallax pano-
ramagram, & second opaque line grating,
and a line source of light for shadow print-

35

40

ing said pseudoscopic parallax panorama- -

gram through said second grating upon
a second light sensitive plate to form a
stereoscopic parallax panoramagram, and
means for projecting said stereoscopic paral-
lax panoramagram upon a lenticular screen
for viewing in stereoscopic relief. )
9. Apparatus for producing stereoscopic
parallax panoramagrams, comprising a large
concave strip mirror for forming an image
of an object, an opaque line grating, and-a
translucent plate, a semi-transparent re-
flector for reflecting upon said translucent
late through said grating the image. formed
85 by said mirror, means for photographing in

85

viewing in relief, comprising means for pro-

grams upon a lenticular screen for viewing

5

desired size.upon a light sensitive emulsion

“the image produced upon said translucent

plate, a second opaque line grating, and
means. for shadow printing through said
grating upon a second light sensitive emul-
sion the image formed on said first emulsion.
. 10. In a system for producing pictures
in stereoscopic relief, a translucent screen,
means for forming a plurality of strip im-
ages of an object from different points of
view upon: said -translucent screen, means
for photographing said images in reduced
size upon a light sensitive film to form a
pseudoscopic parallax panoramagram pie- -
ture, an opaque line grating, means for pro-
jecting strip images of said pseudoscopic
parallax panoramagram through said opaque
line grating upon a second light sensitive
film to form a stereoscopic parallax pano-
ramagram picture, and means for project-
ing said = stereoscopic parallax panorama-
gram to produce a picture visible in stereo-
scopic relief. L

11. A system for producing pictures in
stereoscopic relief, comprising means for 90
producing a pseudoscopic parallax pano-
ramagram picture of an object, means for
shadow printing said pseudoscopic parallax
panoramagram to produce a stereoscopic
parallax panoramagram, means for photo-
graphing said stereoscopic parallax pan-
oramagram in reduced size, and means for
intermittently projecting a series of said re-
duced size stereoscopic parallax panorama-

70
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in stereoscopic relief.
12. Apparatus for producing stereoscopic
parallax panoramagrams, comprising a
pseudoscopic parallax panoramagram, an
opaque line grating interposed between a
light sensitive emulsion and said panorama-
gram, said elements being separated suffi-
ciently to produce a parallax effect, and a
line source of light positioned at right angles
to the direction of the panoramic strips of
said pseudoscopic paralﬁ)ax panoramagram,
said line of light being of such length that
said panoramic strips are.shadowed through
the line grating upon said light sensitive
emulsion. N ‘ :
13. Apparatus for producing pictures in
stereoscopic relief, comprising a parallax
panoramagram, an opaque line grating in--
terposed between a light sensitive emulsion
and said panoramagram, said elements be-
ing separated sufficiently to produce a paral-
lax effect, means to illuminate said pan-’
oramagram so that light therefrom passing
through said grating produces another
parallax panoramagram on said light sensi-
tive emulsion. . ‘ ‘
~ 14. Apparatus for producing stereoscopic
parallax panoramagrams, comprising a pseu-
doscopic parallax panoramagram  formed
by a plurality of strip images of an ob-

110
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ject, an opaque grating of larger spacing

than the width ¢f the strip images of said

panoramagram interposed between a light

sensitive emulsion and said panoramagram,
5 said emulsion being positioned to rveceive
light from the strip images ot said pseudo-
scopic parallax panoramagram after pass-
ing through said grating. to form a sterco-
scopic parallax panoramagram.

15. Apparatus for printing parallax pun-
oramagrams comprizsing, a parallax pan-
oramagrani, means to image each panoramie
strip of said parallax panoramagran sep-
arately on a light sensitive emulsion. the
15 image forming light beams traversing indi-

vidual paths in the space between said par-

allax panoramagram and light sensitive
emulsion.

16. Apparatus for producing a stereo-

20 scopic strip image of an object from a psen-
doscopic strip image, comprising a pseudo-
scopic strip image, an opaque line grating
interposed between a light sensitive emulsion
and said strip image, and a source of light

25 directed toward said strip image for shadow
printing said pseudoscopic image through
sald grating upon said Light sensitive emul-
sion to form a stereoscopic image.

17. Apparatus for producing stereoscopivc

30 parallax panoramagrams, comprising a pset-
doscopic parallax panoramagram, an opaque
line grating interposed between a light sensi-
tive emulsion and said panoramagram, said
elements being separated sufliciently to pro-

35 duce a parallax effect. a convex lens coinci-
dent with said panoramagrams on the side
away from said grating, and a line source of
light positicned at right angles to the ddi-
rection of the panoramic strips of said pano-
40 ramagram, said line of light being of such
length that said panoramic strips are shad-
owed through the line grating wpon said
light sensitive emulsion, and sald convex
lens being positioned to direct the peripheral

€3 rays from said line of light toward the op-
tical axis of said lens.

18. Apparatus {or producing stereoscopic
parallax panoramagrams, comprising a
translucent diffusing plate, a pseudoscopic

60 parallax panoramagram, an opaque line
grating interposed between said plate and
panoramagratni, said elements being sepa-
rated sufliciently to produce a pavallax ef-
fect, a line source of light positioned at

55 right angles to the direetion of the pano-
rainic strips of said stercoscopic parallax
panoramagram, said line of light being of
such length that said panoramic strips are
shadowed through the line grating upon said

86 diffusing plate to form thereon a sterco-

scopic parallax panoramagram. and means
for photographing said stercoscopic paral-
lax panoramagram in any desived size upon

a light sensitive emulsion.

19. Apparatus for producing pictures in

‘10

60
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stereoscopic relief. comprising means for
producing pseudezcopic strip images of an

.objeet, an opaque line grating positioned op-

posite and slightly separated from said strip
nnages, and a line source of light positioned
at a suitable distance {rom said strip images
and on the stde away from sabd grating
to project the strip lmages upon a light
sensitive plate snitably positioned opposite
saicd grating. A

20. The method of producing a projected
picture visible in stercoscopice relief, which
comprises photographing an object to pro-
duce a parallax panoramagram, forming
from said: parallax panoramagrant another
parallax panoramagram of a different type.
the two types differing in that if both arve
viewed i the same manner to produce pie-
tures visible in relief, the picture produced
by one type will be visible in stereoscopic re-
lief while that of the other type will be visi-
ble in psendoscopic refief. and projecting the
picture of such second parallax panorama-
gram on a screen which renders the pro-
jected picture visible in stereoscopic reiief.

21, The method of producing a projected
picture visible in stereoscopic relief, which
comprises photographing an object to pro-
duce a preudoscopic parallax panoramagram,
shadow printing said pseudoscopic pano-
ramagram to produce a stereoscopic paral-
lax panoramagram, and projecting the pie-
ture of such stercoscopic panoramagram on
a sereen which renders the projected picture
vis'ble in stereoscopic relief.

In witness whereof. I hereunto subscribe
my name this 31st day of March, 1931.

HERBERT E. IVES.
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