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N° 4774 A.D. 1912

Date of Application, 26th Feh., 1912
.Completa Specification Left, 26th Aug., 1912—-—Accepte(l, 26th Feb., 1913

PROVISIONAL SPECIFICATION.

Improvements in and relating to Clnematograph Photography
and Projection.

We, Wmpiam Frivse-Greexe, of 9, Worcester Villas,, Hove, DBrighton,
Sussex, Photographer and F¥Friesp-Greesrkr Parexts Loamiren, of 7, Little

Suint Andrew Street, London, Manufactarvers, do hereby dectare thc, nature
pt this invention to be as J‘ollows —_—

This invention relutes to improvements in cinematograph apparatus and in
the photographing and pm_]edmn of animated pictures. The object of this

invention is to provide improved ‘methods and means for taking and reproduc--

ing images in colour as well as in black and white.

Aoeordlng to one part of this invention we take two or more pictures simul-
taneously on one film disposed adjacent and consecuiively to each other. The
film is then moved through a distance equal to the space occupied by the
number of pictures taken simultaneously. Each picture is adapted to be taken
through colour screens. The images may be projected on to a screen through
one lens in succession or all the images may be projected through two or more
lenses corresponding to the number ot lenses employed when taking the pictures.
In either case colour screens should be used ¢orresponding in colour to ihe
colour of the screens through which the pictures were taken.

We have discovered that this approximate corrospondence between the colours
of the screens used in the production of the negative pictures and those used
in the exhibition of the positive pictures is not necessary in all cases and that
the cinematographic representation of moving objevts in so-called " natural
colours may be satisfactorily effected in a novel manner as about to be described.

A panchromatic film more sensitive to the orange-red and infra-red light rays
than to the blue violet or ultra violet rays is used as the negative film in a
cinematograph camera. “Alternate cxposures in successive intervals of time are
made on this film in the manner ordinarily practised in ecinematographic
photography, through an orange-red screen, and in ordinary white light, that
1, without the use of any coloured screen at all. TFrom the negative filn thus
obtained, after development, a positive film is prepared by the usual processes,.
and in the exhibition of this positive film those individual pictures which were
ono'unlly produced from the negatives exposed in the orange-red light are pro-

_jected in red coloured light, and those pictures which are produccd from the

negatives originally exposed to white light or w1fhout the use of a coloured
screen are projected in green light.

Similarly by taking a series of negative pictures in sets of three through an
orange-red and a blue screen and white light, and projecting the positive film
obtained from such a negative film or record with tho 4id of red, blue, and green
light respectively, a close imitation of the original colours of the object or
ohjects to he reproduced may be obtained on the lantern screen.

In carrying out the present invention we do not limit ourselves to the use of
the colours which have been named in the 111ustrat1vc, examples given above,
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—Improwments n and relating to C"cfncma'togmp]a Photography and IProjection.

but we may use any’ onc or two colours in conjunction with white or approxi-
mately whate light for the production of the two or three different kinds of
negative picture, composing the‘entire negative film, and we may use any two
or three colours in the projection of the positive film prepared from the above
negative film, provided always that in the case of the projection of the positive
film each of the two or three kinds.of positive pictures differentiated by being
produced from negalive pictures taken in light of one or of two colours and in
white or approximately white light ave not exhibited in light beams of the same,
or approximately the same tint or colour as all of those used in the production
of the original negative.

According to another part of our invention, to obtain a stercoscopic effect, a
negative film or record is produced of a moving object or objects in which con-
secutive individual negutives in the series composing the record are produced
by the action of light passing through two different lenses selected and arranged
us for stereoscopic photography but in which alternate individual negatives are
produced by. the action of light passing through only one or the other of the
two .such lenses. - . '

We may obtain such a consceutive series of negative pictures arranged longi-

tudinally along the length of the film in the following way. A shutter of one-

of the known applicable kinds is so arranged in conjunction with a cinemato-
graph camera that an exposure through the one camera lens which we will
call ¢ is immediately followed by an exposurt through the other camera lens
which we will eall &, and this exposure by another through lens . This alter-
nation of the production of a picture through lenses @ and ¥ is continued so that
a. sequence of photographs taken alternately through the two camera-lenses «
and & is obtained.. I'le object or objects thus photographed may be .either
moving or stationary with respect to the camera. :

The consecutive pictures produced by nlternate exposures through the two
lenses of the cinematograph camera arranged as described are causéd to fall into
correct alignment one beneath the other on the negative cinematograph film by
the aid of a mechanical or aptical device of any known suitable character, but
preferably in one of tho following ways::

In accordance with the first way, a simple mechanism is provided and caused
to act in such manner that an exposure through lens « is followed, during the
short period of time within which the shutter of the camera is closed, by a
transverse movement of the negative film and which accompanies, precedes ox

follows the ordinary longitudinal movement in such a way that when the shutter.

next opens to give an exposure through lens b, the impression of the light falls
on that portion of the megative film immediately below the portion which,
during the previous exposure, received a light impression through lens a. The
transverse and longitudinal movements of the mnegative film then again oceur
during the next short period of time within which the shutter 1s closed in such
a way as to cause the next light impression through lens a to fall immediately
below the previous one received through the lens 4. A serigs of consecutive
exposures i1s made alternately through lenses @ and b in such a manner that
the megative .pictures obtained are in. sufficiently close juxtaposition longi-
tudinally throughout the negative film that the same can be .used for the pro-
duction of a.positive film which can be exhibited in a cinematographic projec-
tion apparatus. ' g ) .

In accordance with the second way of obtaining the negative film eor record,
a simple mechanical and optical device of the following kind, is provided and
caused to act. 'Tho einematograph camera provided with two lenses selected
and arranged as for stercoscopic photography, is provided with a train or
optical arrangement of lenses, prisms and mirrors devised in accordance with
known principles in such a way that by means of suitable adjustments the

image produced by lens & may be made co-central with that from lens & when:

the images produced by both lenses are focussed upou. the negative.film... In
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Improvements in and relating to Cinematograph I’hotography b,ﬁél‘:'Pb‘ojacti’ééi.'
conjunction . with this arrangeiment and disposition of apparatus, a shutter for
making photographic exposures alternately through the two lenses o and: b and
a mechanism for shifting the megative film longitudinally within the Pperiods

of time which separate two consecutive esposures are provided; and so adjusted

that an exposure made through lens a is followed by an exposure through
lens # and the image from lens & falls immediately below the image from
lens ¢ on the negative film, The impression of light from lens b is followed

by one from léns @ and the jmages produced alternately from the two™ lénses

in_ the manuer indicated are camused to form a series of mnegative, pictures. on
levelopment which are in longitudinal alignment throughout the length of the
negative film. : _ _ .

The two manners of producing a megative film of the required kind which
have been above described are quoted merely as illustrations, but we may employ:
any known mechanical or optical principle for obtaining” a- similar’ result,
namely & negative cinematograph filmn in which the consecutive negative pictures
are produced by the altermate use of two lenses selected and disposed as for
stereoscopic photography, B

From the negative film obtained substantially as above described a positive

" film is prepared by any of the known methods. On exhibition in a cinemato-

graphic projection apparatus a novel effect is obtained in that the picture
exhibits some of those: qualities usually- associated with stereoscopic vision or
observation. We do not limit durselves to the use of two lenses of which the
optical-axes are at any specific distance apart.. . R .
The impression of solidity conveyed by the cxhibition of pictures obtained as
described 1s increased if the negative pictures are produced not in white light
or light not varied in colour in successive exposurcs, but in light of different
colours or helonging to different regions of the visual spectrum for different
exposures. . It is thus advantageous and helpful to the novel effect, to produce
the megative photographs consecutively by the action of two, three-or mora
different colours or qualities of light, and to exhibit the posilive ‘series of
pictures produced from such secries of megative photographs in light- of the
corresponding colours or qualities. Thus for example if in the series of
negative photographs exposures are made consecutively through red, blue and
green screens, the positive films prepared therefrom may, by means of known
mechanism and appliances or of kiiown modes of treating the positive film; be
exhibited in red, blue dnd green light oi in light of any other or compleméntary
colours which will render the effect exhibited more realistic or novel. _
The impression of solidity conveyed by the series of pictures when exhibited
on the sereen is further increased if the pictures are allowed to fade away
gradually at the edges instead of being exhibited with a sharply defined border
or frame demarcating the edges. This result may be attained by placing a
vignetting frame in the path of 'the lantern beam or by any other of the many
devices known for bringing about the same result. - _ - '
“Agcording to another part.of our invention to obtain a sterenscopic effect, the
sensitised film may be oscillated laterally so that the film may be cxposed
alternately through lenses and colour screens placed side by side of each'other.
‘The colour screens may be fixed.or they may be ddapted to be.changed in any,
known manner. . In some cases tve may combine means for oscillating: the film
vith means for taking two or more pictures simultaneously. but disposed, e¢on-
secutively on one film. _ TR
“In projecting the images on a screen the' film is not oscillated but colour
screens are used to correspond with those employed- when taking the pictures. -
', :In_some cases the density of the colour screens may be varied so that although
for instance orange, green and blue screens are used successively, the density
6f ®rth colour may vary so that in any given number of exposures or piojec-
tiohs, ‘Screens of ' the sainie colour 4dnd different. densities aré’ employed in order

[
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According to another part of our invention we use an orthochromafic filter,
which clearly cuts off the blue violet and ultra violet rays, and a good pan-
chromatic film sensitive to the orange red and infra red, With this arrange-
ment wo use oue screen only, the orange red, and take pictures alternately
with the screen and without the sereen. When projecting the images, we use
a green scrcen in place of the open shutter and a red screen where the red
was employed in taking the pictures. .

In all eases where applicable, n black screen or prolonged dark interval may
be employed bhetween exposures or projections with coloured screens for the
purpose described iu the Specifications of Letters Patent No. 26,927 of 1910
and No. 3636 of 1912.

In some cases the film used for projecting the images may be dyed instead
of using colour screens.

Dated this 26th. day of February, 1912.

) MEWDBURN, FLLIS & PRYOTR,
70 & 72, Chancery Lane, London, W.(C.,
Chartered Patent Agents,

COMPLETE SPECIFICATION.

Improvements in and relating to Cinematograph Photography
and Projection.

We, WiLuraym Friese-Grerxk, of 9, Worcester Villas, TMove, Brighton,
Sussex, Photographer, and Friuse-Grerxr 1arexts, Liwrrep, of 7, Little
Saint Andrew Street, Loudon, Manufacturers, do herchy declare the mature
of this invention and in what manner the same is to be performed, to be par-
ticulaxly described and ascertained in and by the following statement:—

This invention relates to the photographic taking and projection of animated
pictures. The object of this invention is to provide improved methods for
taking and reproducing images in colour.

Methods have been suggested for obtaining and exhibiting cinematograph
recérds or photographs 1n so-called natural colours, in which methods the
desired effect is obtained or sought to be obtained by means of photographs
produced in rapid succession in light of two or more artificially produced colours
or qualities. In such methods a series of consecutive mnegative photographs
is prepared of an object or objects on a panchromatic film, sauccessive piclures
being produced on the film by means of Light which has puassed through screens
or light filters of different colours or qualities. The negative thus produced
is used for the preparation of a positive film which carries a corresponding
series of pictures. The positive series of pictures is then exhibited in a cine-
matographic projection apparatus in such a way that each individual picture
is projected on to the screen with the aid of a beam of light of -approxim:tely
the same colour or quality as that used in the production of the corresponding
negative picture. The approximate correspondence between the colour of light
used in the production of any particular negative picture and that used in the
projection on to the lantern screen or otherwise of the corresponding positive
picture is thus a feature of the methods of colour cinematography above
referred to. _ .

‘We have discovered that this approximate correspondence between the colours
of the screens used in the production of the negative pictures and those used
in the exhibition of the positive pictures is not necessary, and that the cinemato-
graphic representation of moving objects may be satisfactorily effected in a
povel manner ag about to be desgribed.
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A, panchromatic film very sensitive to the orange red and infra-red region
of the visual spectrum is used as the negative film In a cinematograph camera.

_Alternate exposures after successive small intérvals .of time are ‘made on this

film .in the manner ordinarily practised in cinematographic photography,
through an orange-red screen and in ordinary white light, that 1s without the
interposition of any coloured ecreen at all. A positive film is then prepared
from the negative film after development in the usual manner and in the
exhibition of the positive film those individual pictures which were ordinarily
produced from the negatives exposed in the orange-red light are projected in
red coloured light and those pictures. which were produced from the negatives
originally exposed in white light or without the interposition of a coloured

« gcreen are projected in green light. .
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Similarly by taking a series of negative pictures in sets of three through an
orange-red screen, a blue sereen and in whibe light, and projecting the positive
film prepared from such a negative film or record with the aid of red, blue
and green light respectively a close imitation of the original colours of the
object or objects to be reproduced may be obtained .on the luntern screen.

In carrying out this part of the present invention -we do not limit ourselves
to the use of the colours which have been named in the illustrative examples
given above, but we may use any one, two, or more colours in conjunction
with white or approximately white light for the production of the series of
negative pictures composing the entire negative film, and we may use any one,
two or more colours in. the projection of the positive film" from the above
described negative film, provided always that in the case of the projection of
the- positive film, each of the positive pictures produced from negative pictures
takén in white or approximately white light, are exhibited in colored light,
whilst thé other pictures are projected in light of ‘the same or approximately
the same colours or qualities as those respectively used in the production of the
original negative. . C

According to another part of the invention we take two or more pictures
simultaneously on one film disposed adjacent and consecutively to eqch other.
The film is then moved through a distance equal to the space occupied by the
number of pictures taken simultancously. Each picture is adapted to be taken
through a corresponding colour filter. The images of a positive record pre-
pared from the resulting film niay be projected on to a screen through one lens
in succession or all the images may be projected through two or more lenses
corresponding to the number of lenses employed when taking the pictures.
In any case colour filters should be used corresponding in colour to the respec-
tive filters through which the pictures were taken. _

The methods described with reference to the first part of the invention can
be applied in conjunction with a method in which the pictures are taken two
or more at a time on the film as described in relation to the second part of the
invention, by employing one colour screen and approximately white light, or
two or more colour screens and white light for taking the respective pictures
of each se¢t of simultaneous pictures, according to the number of pictures taken
simultaneously, and projecting the positive pictures with the aid of transparent
colour screens, using a coloured screen (for example green) for those pictures
which were taken with white light.

B - . - ° . . .

Having mow particularly described and ascertained the mature of our said
Inveution, and in what manner the same is to be performed, we declare that
what we claim is:—

1. The method of producing the cinematographic negative records which
consists in taking successive pictures through an orange-red or other coloured
transparent screen and in white light, substantially as described. .

2. The photographic printing of a positive ¢inematographic, record in mono-

‘chrome from a negative record produced as in Claim 1, awd the exhibition of
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‘the positive record with the aid of transparent colour screens, substantially as
described. _

3. The method of producing cinematographic negative records, which consists
in taking' consecutive pictures through transparent screens of two or more
colours and in white light alternately substantially as described.

4. The photographic printing of a positive cinematographic record in mono-
chrome from 2 negative record produced as in Claim 8, and the exhibition of
the posttive record with the aid of transparent coloured screens, substantially
as described.

5. In the production of a negative cinematograph record, the taking of the
pictures two or more simultaneously in consecutive order on the film through

corresponding colour filters at each interval between film shifts which feed the

film u distance equal to the space occupied by the number of pictures taken
simuliancously and the projection of the pictures of o corvesponding positive
record with the aid of colour filters through one lens in succession or through

a number of lenses corresponding fo that of the lenses wused in taking the’

negative pictures substantially as described.

G. The application of the method specified in Claim 5 in conjunction with
methods as specified in Claims 1 to 4.

Dated this 26th. day of August, 1912,

_ MEWBURYN, ELLIS & PRYOR,
70 & 72, Chancery Lane, London, W.C.,
Chartered Patent Agents.

Reference has been directed, in pursuance of Section 7, Sub-section 4, of the
Patents and Designs Aet, 1907, to Specification No. 1642 of 1911 and in
pursuance of Scction 8, Sub-section 2, to Specification No. 1900 of 1912.

Redbill: Printed for His Majesty’s Stationery Office, by Love & Mualcomson, Ltd.-—]91:):
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