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SPECIFICATION.

Improvements in or relating to Colour Kinematography.

We, Fravcrra, SociETe DE FIinMs EN
CovrkvRs NATURELLES, & body Corporate
organized under the Laws of France, of
20, Avenue de 1'Opera, Paris, Seine,
France, do hereby declare the nature of
this invention and in what manner the
same is to be performed, to be particu-
larly deseribed and ascertained in and by
the following statement: —

Numerous methods and devices have
-already been proposed for the colour kine-
matography, but these methods and de-
vices have not already been used on a
large scale on account of their imperfect
results due either to insufficient colouring
effects, or fo the complicated or cumber-
some optical systems, or to the mnecessity
of using films having special dimensions,
or to the impossibility of using projectors
of usual coustruction. :

Methods for bi-colour kinematography
have been proposed but it has been ex-
perienced that, in order to obtain a true
reproduction of the natural colours, it is
necessary to form at least three images
selected through three filters having eom-
plementary colours, such as red, green
and blue for instance. Methods have

" even been proposed for obtaining images

corresponding to more than three colours,
_but these methods require complicated
optical systems or films with special di-
mensions, or provided with ocoatings of
differing sensitivity.

Tor the three colour kinematography.

it has been proposed to make successive

series of groups of three images, these
three images being taken at short time in-
tervals, but since the positions of the ob-
jects in the scene to be photographed vary
continuously, consequently - the  three
selected images are mnot quite identical
and are thus not superposable. ~ When
these three images are projected simul-
taneonsly on the projection screen, the re-
sulting image is not perfectly pure, due
to the lack of superpositivn, and fringes
of different colours are produced having

L 1

k]

a disagreeable effect on the eyes of the

spectator.

It has also been proposced to make sue-
cessive series of groups of three images
taken simultaneously through three ob-

_jectives which are necessarily at a dis-
tance from each other. The. three images
are consequently not taken from the same
point of view and are consequently nob
identical nor superposable, and when said
images are projected the same drawbacks
are produced as for the first method above
described.  Moreover, it is obvious thab
in such methods it is necessary to use
optical systems which are complicated in
order to obtain simultaneously fhree

imagdes.

It has also been proposed to make suc-
cessive series of groups of three images
taken simultaneously through  optical
systems giving simultaneously three iden-
tical images of the same object and from
one point of view. With this method,
superposable and identical images are ob-
tained, but it is necessary bo use com-
plicated optical systems; moreover, it is
necessary to use films having special di-
mensions, or standard films which are
driven then at the considerable speed of
three standard images at & time, said con-
dition requiring special driving mech-
anism and consequently no use can be
made of the usual projectors commonly

- utilized in the play-houses for projecting

the monochrome films.

It is proposed, in the present invention,
to obtain successive series of three images
selected through three filbers having red,
green and blue colours on a standard film
adapted to be driven through an ordinary
projector by means of an optical system
as simple as possible and having rela-
tively large objectives. For this purpose,
use is made of the known fact according
to which the fringes due to the projection
of a blue image on two red and green
images which are exactly superposable, do
not affect in any dizagreeable manner the
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eyes of the speectator, in contradistinetion
with the prejudicial ~ effect produced
“when the 1ed image or the green image is
not superposable on the two other coloured
inages.
l‘he present inventionhas for its Qb]eet
a method for taking views for trl colour
“kinematography, characterized that
two images are taken slmultaneously and
from the same point of view by means of
a light . dividing device and of two objec-
tives and two filters, the one red and the

other green, on two dldoonally disposed -
image area of a

portlons of a standard
standard film, and after a - displacement
of the film- thmuﬂh half the height of a
standard image, a third image is taken
through one of sald ob]ectlves and through
-3 blue filter on a free space in said same
-standard image area.

When it is desired to project a positive
film obtained by said apparatus, the three
imagss corresponding to the ‘red, green
and blue colours, are projected simul-
taneously on the screen, and the stan- -

dard  film s displaced  after each
DlOJGLthn on a  distance corre-
sponding  to the height of a stan-
~dard image. It is thus not mnecessary

_to mochfv the driving- mechanism of the
“usual 1)r03ector and 1t is sufficient, in
_order to project said positive film, to re-
place the usual objective of the projec-
tor by another objective composed of three
elemen’ﬁs.

- Tt is observed that, in the apparatus
-for taking the views, the two objectives
are spaced at a distance from each other
corresponding to the - digtance between
images,

said ob]echvm, and comsequently use may
- be made of relatively large objectives.
Bi-eclour elnema‘coomphv methods haye

also been "praposed in which -an optical

system  produses - simultaneously  two
Imaffes of the same objeet and from the
_same point of vicw, these two images he-
- 'ing disposed dmvanallv in a standard
image area of a standard film; the pre-
sent invention differs from theae methods
by the fact that the present invention re-
lates to . tri-colour cmematooraphy and
. produces three series” of selested images
through thlexe filters havmﬂ' dlffelellt
. colaurs. '
The - aceompanying dia Wmas llustrate,
way of example, the apphcq’hon of the
invention t¢ celeur mation pictures
Fig. - 1 shows a fri-cdlour_flag
~end ~ green) forming the subjeet to be
photographad, in a first position eo'rrd-
pf‘r}dmor ta the fivst ex xposure.” -
Fig. 2 shows successive positions of this -

(1ed, blue -

5 flag ﬁx* the instants of the successive ex”

oreafer space is available ~for-

- manner

. through a

posures.

Fig. 8 shows a portion of the nenatn'
film.

Fig. 4 is a diagrammatic perspective
view, showing  the relative pesitions of
the subjeet, the -camera and the negative
film during the first exposure,

Fig. 5 is & similar view showing the
POQltIOHS of the parts during the next sue-
ceeding exposure.

Fig. 6 is a front view of the two mir-
IOES Qf,the camera.

Fig. 7 is a diagram of the projector,

" showing the relative positions of the posi-

tive film, the colour filters, the objective
of the projectur and the projection sereen.

Fig. 8 iz a front view of the three cb-
len’me‘ elements of the projector.

TFig. 9 is an elevational view showing
-~ the face of the objective apposite the pro-
jection screen, and - illustrating the ad-
‘justing device for the three ob]ecuve ele-
.ments.

Fig, 10 is a longitudinal section
through the objective of the projector.

In the following description, it has
been assumed ~that the su‘bject is a i
colour flag; the stripe 1 situated along the
staff is red, the central stripe 2 is blue and
the outer stripe & is green. The colours
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-are shown in the drawing hV a conven- - -

_tional cross-hatching,

During the first exposure, it is assumed
that the cloth is stretched (Fig. 1), and
-during the following exposures, the cloth
prooresswely falls against the staff.
2 shaws the  successive positions P, PI,

100

TFig. -

P, PUL, of the flag correspondmcr to the i

successive exposures. - O denotes the
-center of thefield of the subject ~to be

105

“photographed in these various positions. - -

The process according to the invention,

‘as_applied to motion plctures, consists in .

forming on a negative film 4 (Fig. 8) suc-
cessive series A B, C, of images, each
_-comprising. three images 6a, 7a, 8a—6b,
T, 8b. In each series, the images 6 and

.7 are disposed dlaﬂomllv of a standard

image area of the film and arve taken
slmultaneouslv through red and green
filters 1espec’c1velv

The images 6a and 7a coner;pond for
example to, the position P (Fig. 1) of the
_flag; the image 8a is taken 1mmedldtely
thereaster (po:ltlon Pt of the flag), in the
hereinafter deseribed, through a
blue sereen. - - -
‘In the following series B, the images
- Bb and 7b correspond to the position P'*

_of the flag and the image 8b to the posi-
- tlon P,
- Bach of these -images being taken

colour. filter,. the film is im-
pressed by the corresponding colour (ved
stripe 1 on the images 6, green stripe 8
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on the images 7, blue stripe 2 on the
iinages 8). The negaiive film used may he
a panchromatic film; use may also be
made of a heterogeneous film, divided in
zones correspouding to the areas of the
selected images, the emulsion in each
“zone being sensitized to the radiations af
the spectrum which correspond to the
colour of the particular- selecteds image
to be impressed in said zone. For in-
otance, the film may comprise at the lefs
hand a stripe in which the emulsion is
sensitized to the red radiations, and at
the right hand a stripe in which the emul-
sion is sensitized to the green and blue
radiations. S

In the example herein illugtrated, it is
assimed for the sake of clearness that the
subject comprises quite pure colours; in
practice, for the various subjects of the
nature, each image may reproduce -sub-
stantially all the details of the. subject,
the actinic action on the film depending
at each point upon the eolour of the cor-
responding point of the subject.

The centres of the different images 0,
7,8, i.e. the images of the centre O of
“the field of the subject to be photographed
are denoted by m, n, p. B

The negative film above deseribed is
exposed in the camera which is _diagram-
matically illustrated in Figs. 4 and 5
This apparatus comprises two objectives
9 and ‘10, whose optfical axes X—X and
distant through an amount 1,

equal to the distance between the centres
of two images such as 6a and Ta, dis-
posed diagonally of the film 4, and these
“objectives are SG arranged that the axis
X—X passes through the ecentre of the
subject and that the trace upon the film 4
of the plans containing said axes X=X
and Y—Y will coincide with the diagonal
M. :
TIn front of the objective 9, and upon
the axis X—X thereof is arranged an
opaque mirror 11, inclined ab 45° upon
said axs X—X and perpendicular to the
plane of axes X—X and Y—-Y. The re-
flecting surface 12 of said mirror 11 lies
opposite the
formed with a series of aperbures 18 of
rectangular shape (Fig. 6) or of any other
shape (vound, oval, “thombus-shaped- or
polygonal or in the shape of rectilinear;
eurved or spiral facets, ete.). Preferably,
the size of the perforations will be quite
reduced bubt large enough to prevent
diffiraction of the light which passes
therethrough. e
Upon the axis of the second objective
10 is amrranged an opaque mirror 14, whosel
reflecting surface 15 is twmed toward *he
objective 10. -This second mirror 14 is
parallel with mirror 11, whereby the light

subject; said mimor s

reflected by the latter is reflected in the
direction of the optical axes YY of ob-
jective 10.

Behind the objectives 9 and 10 Is
mounted an opaque dise 16, rotatable
about an axis 18a. Said disc 16 is pro-
vided at one side with two concentric cir-
cular aperbures, .whose cirecular middle
lines are distant radially through an
amount x. Said apertures are provided
respectively with a red transparent filter
17 and & green transparent filber 18. Dise
16 comprises a third transpavent filter 19,
coloured in blue, and diametrically oppa-
site filter 18. Two opaque sectors 20 and
21 separate filters 17, 18 from filter 19.

The apparatus further comprises &
focusing device, a diaphragm and a com-
bined fim Jeeding wnd dise driving
mechanisni, dise 16 also operabing as an
obturator. The construction of these

various parts is well known or will be.

veudily understood and does not
require a specific description.

appear fo
It should

however be noted that the film feeding

mechanisin should be such that the film 4
is displaced in an intermittent manner in
the direction of arrow f* (Fig. 3, 4)
through a stroke equal to the distance n
p between the centres of the images 7 and
8 to be obtained, that is through half the
height of a normal image area; other-
wise stated, with a standard film having
four perforations per image area, the
stroke of the film will be equal to two per-
forations. At each stroke 2 of film 4,
disc 16 performs half a revolubion, in the.
direction of arrow f* for instance.

‘The rate of the exposures may be, as
‘desived, preferably the standard rate of
twenty four times the standard stroke 2z
per second; the film will thus be fed
through 48 strokes x per second.

The operation is as follows: the flag
being in the position P (fg. 1), the single

_light bundle issuing from said flag is
divided by mirror 11 into two elementary
‘bundles. One elementary bundle passes
through the perforations 13, the objec-
tive O, the green filter 18 and impresses
the image Ta consisting mainly of the
green stripe 8.  The other bundle, which
5 identical with the formwer, excepb for
the luminous intensiby, is reflected by the
mirrors 11 and 14, passes through the ch-
“jective 10 and the filter 17 and impresses
“the image 6a, consisting mainly of the red
stripe 1. Disc 16 is then rotated through
180° and, as one of the sectors 20 or 21,
acting as an obturator, intercepts the
light to the film 4, said il is fed in the
direction of arrow f' through the stroke .
while the flag comes into the position P*
(Figs. 2 and 4). The light bundle issuing
from said flag passes through the aper-
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-said elements are so

6 and 7, whereby it -

~register
_ence
“ereated are practically invisible, in  con-

tures 18 of mirrer 11, the blue filter -19
(fig. 5) and hnpresses the image 8a (con-
sisting mainly of the blue stripe 2) while
the light bundle, which iy reflected by
mirrors 11 and 18, is intercepted by the
-opague marginal portion of dise 16.

- The exposures proceed similarly for any
one of the cther series of three images B,
C ... (Fig. 8). .

The film is then developed and, from
the negative thus obtained, positive copies
are taken by the usual processes. ,

On the negative film as well as on the
positive film, a narrow band 92 (figs. 8
and 7) may be left for a sound record 28
(Fig. 7).

In the positive film 24 thus obtained
AFiz. 7) the location of the images 6, T,
8 of each series is the same as on the
negative film 4. The projection may be
obtained by means of 2 usual projector,
provided -however with a special objective
(fig. 8. 9, 10). This objective comprises
three colour filters 17, 18, 19t respec-
tively coloured in red, green and blue,
and similar to the filters 17, 18, 19 of the
selecting dise 16. Behind said filters are
arranged three objective elements 25, 26,
27 of sector shape, which are respectively
cut in usual circular composite objective

lenses, the outline of such circular lenses

appearing in dotted lines in figure 8:
assembled as to
oceupy the whole section of the objective,

-corresponding substantially to a standard

image area. - This arrangement affords
the maximum luminous intensity.  The
optical centres of the objective  elements
are m', -n', pl al the apices of a Tight

-angled triangle corresponding to the right

angled triangle m, =, p, formed by the
centres of the three images 6, 7, 8 of cach
series A, B, C. T

Moreover, these objective elements 25,
26, 27 are so arranged that if the three
images 6, 7, 8 were exactly superposed
(which is true for images 6 and 7), the
projections of these three images on the
projection screen-28, by means of the ob-
jective elements, would be aceurately
superposed -and would form a single ‘image

29, the points m, n, p of the three images

being projected at a single
is the centre of image 29. ]

However, since the image 8 has not
been taken at the same ‘instant ag imagag
] is not accurately
superposable if the subject to be photo-

point O, which

" graphed is in motion, the three projec-

tions on the sereen will not accuratelv
together; nevertheless, o xperr-
shows that the blue fringes thus

tradistinetion with the red, green or other
fringes, which are produced by the usual

1

processes, in which the three images are
different because they have been taken
successively or through objectives giving
respectively = different images of the same
subject. S

The superposition of the three projec-
‘tions of these parts of the subject which
remain stationary during the displace-
ment of the film through the stroke z
will be obtained once for all by an initial
adjustment of the three elements 23, 96,
27.  For this purpose, each of these ele-
ments is located in a rabbet 30 of 2 mount-
ing 81, in which it is held in place by a
metal band 82, secured to the mount by
serews 33 or otherwise. The three mounts
are slidably held between a flange 34
(Figs. 9 and 10) of a sleeve 35, screwed
on the tube 36 of the objective (fig. 10
and a washer 87, attached to flange 84 by
-means of rivets 88, extending through
slots 48 of the mounts 81 for elements 23
and 26. Screwthreaded rods 29, carried
by the mounts 81, extend through notehes
40 (Fig. 9) of flange 34. By this arrange-
ment, each element 25 26 is rotatable
~about one rivet 88, and the element ig
~glidable therein by means of slot 483.
Element 27 camies two serewthreaded
rods 89, so that ite freedom of movement
is still greater. The locking of the ob-
Jective elements in the adjusted position
is obtained by means of milled knobs 41
-serewed- upon -screwthreaded -rods 89, said
knobs bearing upon the edges of notches
40 through the medium- of bridge plates
42,

Fig. 10 shows at 17, 18! two of the
-three coloured filters arranged in fromt
of the objective elements, said flters he-
‘ing clamped for instance between two
‘rings 44 and 45, screwed in a sleeve 46,
‘screwed in tuin in sleeve 35.

If need be after the objective elements
have “been adjusted, the gaps between the
‘clements may be filled iri by any suitable
-means (paper; putty, ete.) s6 as to pre-
vent the light from leaking thersthrough.
- When a positive film 24 is fed in an in-
termittent ‘manner past the objective and
‘the colour filters above described. the
“feeding stroke of the flm being equal to
2, the thres-images of each series A, B,
) - are simultaneously projected up-
on the screen 28, thus giving thereon the
final image in colours, resulting- from: -the
exact superposition of the images selected
‘by the red and green filters; the fringes
which are “due to the lack of gimilitude
between the blue image and the others are
practically invisible. '

Obviously, the invention is by no means
limited to “the embodiment above de-
seribed and illustrated. o

Having now particularly deseribed and 1
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ascertained the nature of our said inven-
tion and in what mannper the same is fo
be performed, we declare thab what we
claim is:— : .

1.——A method for taking views for tri-
colour kinematography, claracterized in
that two images are taken simultaneously
and from the same point of view by means
of a light dividing device and of two ob-

jectives and two filters, the one red and.

the other green, on two diagonelly dis-
posed portions of a standard image area
of a standard film, and after a displace-
ment of the film through half the height
of a standard image, a third image 1s

taken through oue of said objectives and

‘through a blue flter on a free spacc in

said same standard image area.
9.—A method for taking views for trl-
eolour kinematography substantially as

_-described and as shown in the accompany-

ing drawings.

Dated this 25th day of July, 1933.
HASELTINE, LAXE & Co.,
98, Southampton Buildings, London,
England, and
19—25, West 44th Street, New York,-
U.S.A,
Agents for the Applicants.

Abingdon : Printed for His Majesty’s Stationery Office, by Burgess & Son.

IWt. 80312—50/9/1936.



[Ttis Drawing is @ reproduction of the Original on a reduced scale,

419,894 COMPLETE SPECIFICATION

2nd Edition .

X

[l

i

i

2
L

0 .

OgO
N E-.-
8]

0

o0 ¢
B

O .

o

=z
" \{ W %

000
Kg’&’
‘o :%fo

TS

..........

- SHEET 1

<
s

=T

L

Ni~

A= ,; =
e 297 L
\/ :

=

Fe e




2 SHEETs
SHEET 2

SHEET 1

M3lby & Sons, Photo-Lith.




Malby & Sons, Photo-Lith.

419,894 COMPLETE SPECIFICATION

2nd Edition

Al

Ew
MK
M
.\g%
L g @
d ' A ; 7oA
< I, , I“—— 5
' mnml@nlv%////% I
:l:.i \\\k\\’\\//// .60 :1‘:‘"“ :-*\l
) R ;R\\ :
0.0 . B \§
ZaiS
f&,‘\ o]
""""" '.f"'f'h 9™
-
;
& - ,,q
NOH, o T R T
o o000 00ln
 foras B bt
| et
s
00j00ROGOG0D
o
& .. ]
. :Qq' N

.

R SR

[ 31995 PITNpaL D UG YNNI S JO UONITPOIARL D 57 bumvigsuy]



	Bibliography
	Description
	Claims
	Drawings

