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SPECIFICATION.

Improvements in or relating to Reproducing Bmbossed
Photographie Films.

We, Sociere Francarse CINECHRO-
MATIQUE (ProcEDES R. BrrTHOW), of 24,
rue de la Pepiniere, Paris, France, 3
French body corporate, as assignees of
Soctért Civice pour 1’ETUDE DE 1.4
PHOTOGRAPHIE Fr DE 1A CINEMATOGRAPHIE
EN COULEURS, resident in Neuilly (Seine),
France, a French body corporate, do here.
by declare the nature of this invention and
in what manner the same is to be per-
formed, to be particularly described and
ascertained in and by the following state-
ment :—

This invention comprises a process of
reproducing embossed photographic films
by projection, consisting (a) in illuminat-
ing the gelatine-coated face of the em-
bossed film to be reproduced by a point or
linear source of light; (b) in forming, by
means of a field lens placed between the
source and the film, an image of the
source at a distance from the film corre-
sponding to the distance between the lens
originally used for taking the picture and
the film receiving the image formed by
it; and (c) in eliminating the direct rays
passing through the film by means of a
diaphragm which is designed to intercept
all the central rays and is disposed in the
projection lens used to project the exposed
film on a second unexposed embossed film.

The projection of a photographic pic-
ture may give rise to two images—(1)
the image of the source of light through
the picture (generally formed in the plane
of the diaphragm of the projection lens),
and (2) the image of the picture itself
formed on the screen. If the picture is
formed on an embossed film, that is a film
the support of which hag refracting lines
imprinted by rolling and numbering about
30 to the mm., the lines give rise to a
diffraction phenomenon when the film is
projected with the gelatine side facing the
source of light.

This phenomenon is
Figure 1 which shows an enlarged cross-
section of an embossed film and the
manner in which an oblique ray of light
spreads through the thickness of the film.
The emhossed Alm support ¢ bears a
photographic picture E on one face and re.

fractive embossed elements P on the other
[Price 1/-]

illustrated by

face. An oblique ray SI passes through
a transparent element I of the picture.
Its normal path should be S—I—R—M,
but on account of diffraction resulting
from the smallness of the element I, the
ray is diffracted in the directions R M,
and R,M,. Tt will be seen that the ray
R.M. diverges from the main ray RM
and encroaches on a refractive element
adjacent to that corresponding to the
transparent element I of the photographic
picture. The number of refractive ele-
ment which are interfered with by the
diffracted rays is the greater the more the
original ray SI is oblique.

- The projection of an embossed film
gives rise to diffracted images, in addi-
tion to the central undiffracted image, of
the source of light, these images being

formed by the field lens placed between

the source and the film which is to be
reproduced. The diffracted images con-
stitute spectra of the Ist, 2nd, 8rd ete.
orders, diminishing in brightness from
the 1st to the next, and so on. The
central image is formed from divect op
undiffracted rays, and is much brighter
than the diffracted images.

~ The projection of an exposed embossed

Im on an unexpossed embossed film yields
under these conditions a flm which, when
subsequently projected on a screen by
means of a projection lens fitted with a
three-colour filter, gives rise, to an image
which has a certain predominant coloqr
to the detriment of other colours. Thus
if the three-colour filter has a central
green band, the image projected on the
screen will have a general greenish tint,
because of the bright central undiffracted
rays which were allowed to pass through
the projection lens when the original film
was reproduced.

The object of the invention is to pro-
vide a special diaphragm which will
eliminate these central undiffracted rays
during reproduction by projection, and so
obtain duplicates which will give a true
rendering of colour.

The arrangement
shown in Figure 2 is used.

A is a point or linear source of light
according to the nature of the lenticular
elements embossed on the film used ;

diagrammatically
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B is a field lens which forms at C an
image of the source of light A ;

D is an exposed embossed film to be
reproduced, the -gelatine side of which

5 faces the source of light A. The focus of

the field lens is selected so that the image

C of the source of light is formed on the

axis substantially at a distance DC from

the film, corresponding to the distance be-

20 tween the,lens used when the film D was

exposéd and the film receiving the image
formed by it;

Eisa reproductlon lens prO]echnO‘ the
pictuire D on a second film F also em-

-45 bossed but unexposed.

.G+ is a diaphragm Intelceptlng the whole
of the central rays, i.e. direct rays which
passed through the film D without being
diffracted. An example of such a dia-

20 phragm is shown in plan in Figure 3.

Thls arrangement is used with advan-

tage in combmatlon with devices for

ehmmatmrr waterings, deseribed in R.
Berthon’s Patent Spemﬁca’rlon No.
25 265,069,

The waterings resuliing from the optical
superposition of the embossed network of
the original film on the embossed network
-of the unexposed filmare most evident when
0 the intensity of the rays transmitted
through the system is increased as much
as possible, thereby obtaining the maxi-
mum sharpness of the projected image of

_ the network. Thus, if the bright central
35 beam is eliminated by a ‘diaphragm
according to the invention, the sharpness
of the 1ma0*e,of the embossed network will
disappear, “and in this way the watering

- effect will become less evident.
The devices described in the foregoing
are not limitative, more- partlcularly in

respect of the shape of the diaphragmn &+,
which depends upon the nature oi the em-
bossed elements and the source of light
used.

Having now particularly described and
ascertained the nature of our said inven-
tion, and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A process of reproducing embossed
photographic films by projection, consist-
ing (a) in illuminating the gelatine-
coated face of the emhossed film to be ve-

- produced by a point or linear source of
light; (b) in forming, by means of a field
lens placed between the source and the
ﬁlm -an image of the source at a distance
from the filin corresponding to the dis-
tance betweén the lens originally wused
for taking the picture and the film ve-
ceiving the image formed by it; and (c)
in eliminating the direct rays passing
through the film by means of a diaphragm
which is designed to intercept all the
central rays and is disposed in the projec-
tion lens used to project the exposed film
on a second unexposed embossed film,

2. Apparatus for use in carrying out the
process claimed in Claim 1, substantially
as described with reference to the accom-
panying drawing.

3. Printed photographic films when pro-
duced by the process claimed in Claim 1.

Dated this 25th day of July, 1928
SOCIETE FRANCAISE CINECHRO-

MATIQUE (PROCEDES R.
"BERTHON),
er: Boult, Wade & Tennant,
111/112, Hatton Garden, London,
E.C. 1,
Chartered Patent Agents.

Redhlll Printed for His Majesty’s Statxonery Office, by Love & Malcomson, Litd.—1929
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Charles & Read Ltd. Photo Litho.
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