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PATENT SPECIFICATION

PROVISIONAL SPECIFICATION.

Improvements relating to 'Go.loﬁr 'Photbg’raphy ‘and Colour
Ginematography. .

We, Epovarp LucieN Groc, French
citizen, of 29, Sisters Avenue, London,
8.W. 11, and. Dr. Pmm.  ANTHONY
Berwarpl, an Austrian Citizen, of 9,

5 Hart Street, London, W.C. 1, do hereby

10 pictures

15 ftures.

20 “standard projecting

declare the mnature -of this invention
to be as follows:——

This invention relates to apparatus used
for taking and projecting two or more
taken with suitably ecoloured
light filters by means of one lens with
special prismatic arrangement or two or
more lenses. It refers more especially to
apparatus used for cinematographic pic-
In order o ensure that the pie-
tures taken with any camera fitted with
our prismatic attachment shall be pro-
jected in --correct -superposition on the
screen when wused with any of the
apparatuses, it is
essential that any selected identical points
in the images of the group of two or more
“pictures shall be a chosen distance apart,
and the line joining these points shall

25 always make the same angle with the edge

of the base material used.

In order that the pictures shall have
as large an area as possible when using
a given sized * gate ”, it is essential that

30 the two or more pictures shall be practi-

cally touching.

Further to do away entirely with
parallax errors we prefer to use one single
lens with suitable prisms silvered in such

85 a way that the light from the lens is

divided up to take two or more pictures.
We furthermore use a special glass plate
to compensate for the different lengths of
optical paths in the prisms to ensure that

40 all the pictures lie in the same plane.

COMPLETE SPECIFICATION.

This allows of all the pictures being
taken simultaneously on the senzitised

-surface, being in perfect register in rela-

tion to each other. According to this

-invention a transparent plate is provided
‘with two or more marks on it having the

desired separations. This graticule is pro-
vided with an examining microscope
which either rotates to view each of the
marks consecutively or the microscope has
a sufficiently large field to examine all of
them at the same time. This examining
microscope can be replaced by an illu-
minating apparvatus viz: an illuminant
and suitable condenser. .

The taking and/or projecting lens or
lenses with their coloured light filters are
mounted on the opposite side of the
graticule to the microscope and form two
or more images of a suitable target which
is mounted on and in the same plane as
a projection screen, such target and screen
being placed at any given distance; the
graticule being provided with lateral
movements at right angles allows the
observer to set one image of the target
on one of the standard marks.

- Then by means of adjusting screws or
“prisms or combination of both, the other

image or images are brought into coin-
cidence on their corresponding marks.
The microscope is now removed and the
illuminating apparatus substituted when
the two or more setting marks should
appear in perfect register on the screen.

Dated the ninth day of February, 1928.

EDOUARD LUCIEN GROC.
A. BERNARDI

Improvements relating fo Colour Photography and Colour
Cinematography. -

We, Epouarp Lucien Groc, a French
Citizen, of 29, Sisters Avenue, London,
S W. 11, and Dr.- PmmL ANTHONY
- BerNARDI, an Austrian Cibizen, of 9,

80 Hart Street, London, W.C. 1, do hereby

-declare the natire of +this idvention
[Price 1]-]

Price 3% &%

and in what manner the same is to be
performed, to be particularly described
and ascertained in and by the following
statement: —

Tt has heretofore been proposed to take

two or more pictures in the same plane

- " ‘T"" - App/iﬂ&ﬁﬂﬂ‘Dﬁtﬂ‘:“Féﬁ;‘.éO‘;‘ 1928 -No.-5271 /28. e 3]‘2,248
| Complete Left: Sept. 7, 1928, o
Complete Accepted : May 21, 1929.
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-special projector

-graphy as a

and to arrange the same within a single

monochromatic space by means of a single .

lens or lens unit in order to overcome
parallax errors and to split up the incident
beam by means of a prism combination
having at least one face disposed trans-

versely to the beam adapted to partially

reflect and paitially transmit the beam in
vrder to space apart the separate colour
images, means being provided to com-
pensate for the unequal paths of the light
rays of the two pictures in order that the
same may be in the same plane.

The present invention has for- its chief
.object to provide an improved arrange-
-ment of the pictures in the single filin
space so that effective and clear kine-
-matography may be obtained without
resort to the phenomenon known as °‘ per-
.sistence of wvision ’ to give the colour
.effect and also. without the use of any
. mechanism, the film
being run at.the ovdinary speed through

-the projector mechanism so that no extra

.strain 1 placed on -the projector mech-
anism.

. According to- thls invention. two pie-
tures of thga same object or group of
objects are arranged diagonally within
the space which is normally occupied by

‘a single picture in the  monochromatic

cinematography.  The two pictures are
taken through suitable colour filters so
that when the pictures are combined by
means of a suitable optical device a pro-
jected picture is obtained in substantially

‘natural colours.

We will hereinafter refer to the space
normally occupied by a single picture in
the present monochromatic cinemato-
‘* single monochromatic
space

In order to secure the desired resuls,
using one lens or lens unit only, it is
essential that the optical lengths of the

.light paths from the plane of each of the

pictures to the lens should be absolutely
the same. This may be accomplished by
either of the following methods.

Firstly, when the distance from the
centre of ecach of the pictures to the
optical axis of the lens is the same, we
use a rhomboidal prism, with its acute
angles approximately 45 degrees between
the lens and the sensitised surface. The
first veflecting face of this prism (herein-

after called wunit 1) is either ‘° half
_silvered 7’, silvered in strips, or.in any
- desived- pattern, On tfo this. reflecting

_surface a second unit (a prism with an
“angle between its two polished faces, the

third -being grey, equal to the acute ancle
of the rhomboidal prism) is cemented to
allow the light, from the lens, to pass
through the unsilvered portion of the first

jprisn_l:
_glass path™ traversed by the light which
_goes direct through the partially silvered
surface less the glass path through the
_third unit (1homb01da1 prism).

_pictures
.of the three prisms and the glass plate

_the optical paths will all be equal
‘the pictures will lie in the same plane.

leﬂecting surface. The uncemented face
of the second unit must be in the same
plane as the adjacent face of the obtuse
angle of the first unis.

A third unit, a rhomboidal prism 70
identical to the first unit is cemented or
placed on to the emergent side of the
second unit.  The third unit (rhomboidal
prism) lies at right angles to the first
rhomboidal prism, so that the light which 75
passes through the partially silvered sur-
face of the first unit is deflected at right
angles to the reflected light. This allows
of a maximum size being obtained for the
pictures. 80

A fourth unit, a parallel sided plate of
glass, is cemented or placed on to the
emelnent face of the first rhomboidal
of the same thickness as the total
85

Since the reflection is equal for both
it follows that if the material 90

have all the same refractive mdex then
and

95

However, since the standard size film

in common use at the present time is rect-

angular, it becomes necessary to make the
smaller pictures, which have to lie inside
the area of the standard gate, also rect-
angular n order that the pictures pro-
jected from them may conveniently it
the screen. This fact entails making the
distances from the centres of the pictures
to the optical axis of the lens unequal.

We therefore make one of the rhom-
boidal prisms, corresponding to the
shortest separation between the centre of
the picture and the lens axis, of a glass

100

105

~whose refractive index is lower than that

of which the remaining three units, econ- 110
stituting the prism block, are made.

Then the two images can be made to
lie in the same plane; —

1. By adjusting the air space between
the emergent faces of units Nos. 8 and 4,
and the thickness of unit 4.

2. By varying the refractive index and
the thickness of unit 4 when the emergent
faces of units 3 and 4 are in one plane.

3. By varying the refractive index and 120
the thickness of unit 4 in conjunction
with the air space between units 3 and
4 emergent faces. TFor example, if the
rhomboidal prism gives the greater deflec-
tion, then it and its parallel plate (called 125
the 4th unit above)} are made of the same
baryta flint to avoid refraction at the par-
tially silvered surface.  The third unié
(rhomboidal prism giving the lesser refléc-
tion) can be made of a crown glass of 130

115

e "




A — - e [

812,248

10

15

20

30

35

40

45

50

55

- 60

‘65

. the twice reflected rays,

_extent dependent

. Figure 3 shows the disposition

L.

such refractive index that by varying-the
thickness of the 4th unit (parallel plate)
the two images lie in ‘the same plane.
The coloured light filbers can be placed
between the prisms and ~the sensitised
film, and we can then take advantage of
these filters to finally correct, if neces-
sary, any difference in the plane of the
pictures due to errors of caleulation or
manufackure of the prism or glass plate.
This we effect by varying the thickness of
the filters or ‘their cover glasses by such
an arnount as to cause the pictures to-lie
inthe same plane. )

_ In the rhomboidal prisms we make the
deflection produced by them -greater than
the width of the used entrance and
emergence faces - measured in the direc-
tion of the- deflection ;- since it the
entrance and exit faces, measured in the
direction of the deflection, equal the
deflection, then parallel beams of light
entering the prism perpendicular to the
entrance face are twice reflected, but some
of the rays of light entering the prism

which male a smaller angle with the first

reflecting surface than the before men-
tioned perpendicular to the entrance sur-
face rays, pass through the parallel faces
of the prism, and after refraction ab the
entrance and exit faces emerge parallel
to their diréction of incidence. These
rays, having travelled a less distance than
will come to 2
focus beyond the true focus, and will
cause halation on the sensitised surface.
When the deflection exceeds the used

“entrance and exit faces, and the surplus

area adjacent to the obtuse angle of the
prism on both exit and emergent faces
are rendered opaque then the oblique rays
previously mentioned are cub off to an
on the width of the
opaque surface. : i

In the drawings Figure 1 is a dia-
grammatic view of the lens and’ prism

- arrangernant according to this invention
and

Figure 2 is a similar view to Figure 1
looking in a direction at right angles to
that of Figure 1.
of the
‘pictures on the film, and .. - .

Figures 4 and 5 are views ilustrating
a detail of construction of the prisms.

Referring to the drawings, the single
lens unit T. has lenses which may be con-
siderably larger than the length of the
pictures to be faken.. The entrance sur-
face of the prism U* is rectangular,
having a width approximately the ‘same
as the picture and a-length equal to the
aperture .of the back lens ‘of the Lens unib
‘Figure 1 is a side elevation of the
prism block. The light from the object

cuserges from the back lens of the Lens
anit L. and passes into the rhomboidal
prism U‘.  Approximately one half is
transmitted and one half is reflected by
the partially silvered surface PS of the
prism U*. The reflected. light undergoes
a second reflection in prism U! as shown
and then passes through the filter I,
and parallel plate U* to form an image
%t C' on the sensitised surface of the film

P : -

The transmitted light passes through
prisms U' and U? and the filter F? with-
out reflection and enters the rhomboidal
prism U3. After being twice reflected in
prism U?, see Figure 9, it forms an image
12 on the same sensitised surface P' and
P2, as the previously mentioned image C',
provided that the optical length of the
light paths through units U' and U* are
exactly equal to the optical length of the
light paths through units U*, U? and US,
plus the air space AS between the emer-
gent faces of U® and U*.

In the example indicated in the dia-
gram units U' and U? having the same
vefractive index. This refractive index
is higher than the refractive index of the
glass of which unit U3 is made.

The parallel plate U4 can be made of
any suitable refractive index to render
the optical light paths equal, taking the
air space AS into consideration. Figure
3, shows the area of the rectangular gate
of the ~ordinary cinema camera Or Pro-
jector corresponding to the views shown
in Figures 1 and 2. The lens unib L has
its axis LA displaced with relation to the
sentre of the gate aperture. C' is the
centre of the picture given by the reflected
light through units U! and U* (Figure 1)
and 2 is the centre of the picture trans-
mitted through units T*, U* and U3; the
deflection of the picture C! is indicated in
Figures 1, 2 and 8, by 8!, and that of the
other picture by 52 :

. Figwe 4 shows a rhomboidal prism
-whose deflection D* equals the width EN,
“BX of the used entrance and exit faces
‘measured in the direction of the deflec-
tion. The ray of light A falling perpen-
“dicular to the surface EN is twice
“veflected, and emerges from surface EX.
‘The oblique ray B after refraction-at sur-
“face EN passes through the prism with
“out reflection and is again refracted at
surface EX to emerge parallel to its diree-
“tion of incidence and would produce hala-
tion of the sensitised surface. -

. In Figure 5 the rhomboidal prism is
made longer so that D?, the deflection,
becomes greater than the width of the
picture .by the width of the opaque sur-
“face O, the clear width of EN and EX,
the entrance and exit faces respectively,
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“and the distance bebween them remaining

the same-as in Figure 4, then while the
perpendicular ray A suffers two reflections
as belore, the oblique vay B after refrac-
tion at surface EN is stopped by the
opaque portion of surface EX thus pre-
venting halation. ' ‘

It will therefore readily be seen that
when pictures -ave taken through the com-
posite prism unit as above deseribed two
pictures will be formed on the negative
as shown in Figure 8 and furthermore
these two pictures are arranged within a
single monochromatic space. By dispos:
ing the two pictures diagonally within the
single monochromatic space according to
this invention we are enabled to obtain
the least possible interferénce between
" the pictures since they have no line com-
mon to both pictures, as is the case in
which the pictures arve arranged side by
side, but only the opposite corners of the
two pictures are in proximity.  Further,
the manufacture of the composite prism
is greatly facilitated. In this manner a
clear and effective projection can be
obtained without one of the colour com-
ponents interfering with the other colour
component. The negative will, if
ordinary commercial film be used, be a
monochromatic one. When the positive,
taken from’ the negative is to be projected
the same js run through the projector at
the ordinary speed and, as will be readily
appreciated, the two pictures will appear
before the gate at the same time. A prism
unit, either the same as or similar to the
prism unit above described, is placed in
front of the film whereupon the light pass-
ing through the picture P! will pass
through the units U* and U' and the
light from the picture P* will pass
through the units TS, U2 and U?! and the
pictures emerging from the emergent
face of the rhomboidal prism Ut will be
combined and can be projected on to a
screen of any size with the usual sharp-
ness of definition and an entire absence
of parallax errors due to the fact that the

_pictures are taken through a single lens

unit. Further as the film is run through
the projector at the standard speed no
_extra strain is put on the projector mech-
_anism. :

A further very great advantage of this
invention is that ordinary standard mono-
- chromatic film can be used in the ordinary
.way whereby the production of the
coloured. pictures, according to this
invention, - is no more expensive than the
production of ordinary ~monochromatic
- pictures.

Having -now particularly described and
_ascertained the nature of our said inven-
tion and in what manner the same is to

be_performed,

claim ig:—

1. The simultaneous production in the
same plane and in a single monochromatie
space of two similar pictures by means
of a single lens or lens unit through suit-
able colour filters whereby the pictures
are free from parallax erears, the said
pictures  being  arranged diagonally
within the said monochromatic space sub-
stantially as deseribed. .

2. A composite prism unit for use with
a photographic lens to produce two pic-
tures comprising a rhomboidal prism
having its first reflecting surface suitably
treated to partially ieflect and to par-
tially transmit the incident light; the
transmitted light being reflected twice
by a further rhomboidal prism thereby

_ enabling two pictures to be taken simul-

taneously with a single lens and to be
arranged  diagonally within a  single
monochromatic space, means being pro-
vided to compensate for the unequal paths
of the light rays of the two pictures.

8. A composite prism unit according to
Claim 2 in which the deflection of the
rhomboidal prisms, measured in the direc-
tion of the deflection, is greater than the
width of the prism face used to produce

the picture, the surplus arca of the
entrance and emergent faces being
rendered opaque in order to prevent

oblique rays of light reaching the sensi-
tised surface without first having undes-
gone two reflections.

4. A method of colour cinematography
using ordinary monochromatic films of
standard width and a single lens thereby
avoiding parallax errors consisting in
passing the light through a suitable com-
posite prism to divide the light into two
beams each beam being reflected at least
twice before falling on the sensitised sur-
face and each beam being passed through
a colour filter, the two images being
arranged  diagonally  within a single
monochromatic space and means being
provided to cause the images to lie in the
same plane.

5. The composite prism unit for pro-
ducing two diagonally arranged similar
pictures within .a single monochromatic
space having its parts construected,
arranged and adapted to operate substan-
tially as described with reference to the
accompanying drawings.

- Dated the 81st day of August, 1928.
GEE & Co.,
Patent Agents,
Staple House, .
52, Chancery Lane, London,
- W.C. 2, and
71, - George Street, Croydon,
Agents for the Applicants.

51 and

Abingdon :  Printed for His Majesty’s Stationery Office, by Burgess & Son.
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[This Drawing is a reproduction of the Original on a reduced scale/
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