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Improvemenis in or relating to Colour Photography.

We,
registered under the Laws

Kopax Lmviten, a Company
of Great
Britain, of XKodak House, Kingsway,
London, W.C.2, (Assignees of JomN
GrorgE CapsTarr, British Subject, of
Kodak Park, Rochester, New York,
United States of America, and MERRILL
‘Wirmer Seymour, Citizen of the United
States of America, of Kodak Park,
Rochester, New York, United States of
America) do hereby declare the nature of
this invention and in what manner the

- same 1s to be performed, to be particu-
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larly described and ascertained in and by
the following statement : —

This-invention relates to a method of and
apparatus for printing a photographic
record having colour-values on a record-
ing film from an original lenticular film
whereon a picture has been taken through
a colour filter comprising separate colour
bands or areas.

‘When for example a three-colour pic-
ture is recorded on a lenticular film and
a copy 1is printed directly from such
original film, it has been found that under
certain conditions a degradation of the
colour values tends to oceur, this degrada-
tion being largely due to slight imperfec-
tions in the lens elements of the lenticular
film. The present invention has for its
object to provide a method and apparatus
whereby records can be printed having a
colour-value separation at least as good as
that of the original film.

According to the present invention the
colour elements on each frame of the
original lenticular film are segregated and
simultaneously printed as monochrome
images on separate areas of a correspond-
ing single frame of an unembossed film
of substantially the same width as the
original lenticular film, so that the mono-
chrome images on the unembossed film
correspond respectively to the component
pictures projected from the camera filter
on to the original lenticular film. '

The monochrome images on the un-
embossed film may be printed as a com-
posite picture on a second lenticular film
thereby forming a copy of the original
record.

In the accompanying drawings—
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Figure 1 illustrates one arrangement
for printing from an embossed or
lenticular film to an unembossed film,

Figure 2 is a similar arrangement
slightly modified for printing from un-
embossed to embossed or lenticular film,

Figure 3 shows in perspective and on
an enlarged scale a part of the apparatus
shown in Figures 1 and 2,

Figure 4 is a portion of embossed film
having transverse lenticulations, and

Figure 5 is a similar view of a portion
of unembossed film having three-colour
component pictures recorded thereon.

In the arrangement illustrated in
Figure 1 the original film 5 from which
the prints are to be taken comprises a
support having on one surface an emul-
sion layer and having its other surface
embossed to form a series of transverse
lens elements as shown in Figure 4, the
pictures having been recorded on the film
through a colour filter having three
primary colour bands, and the flm
developed either as a mnegative or as a
reversed original. A light source 6 is
arranged to project light through a lens
7 so as to illuminate uniformly a window
in a gate 8 through which the film 5 is
fed from a supply reel 9 to a take-up
reel 10 by pull-down mechanism indicated
at 11. Arranged opposite to the gate 8
18 a second gate 12 through which an un-
embossed film 13 of substantially the same
width as the film 5 is fed from a supply
reel 14 to a take-up reel 15 by means of
a pull-down mechanism indicated at 16.

Arranged between the gates 8 and 12
is a lens unit 17 comprising three lenses
18, 19 and 20 (Figure 3) having their
apertures restricted by diaphragms 21, 22
and 23 respectively, the lens wunit 17
being arranged twice as far from the film
5 as from the film 13. The lens unit is
so arranged that the lenses 18, 19 and
20 and their diaphragms 21, 22 and 23
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are arranged in positions corresponding 100G

to those of the filters through which the
original film 5 was recorded. The lenticu-
lations on the film 5 are of the transverse
ribbed type and it will be seen from
Figure 3 that when the lens element 17
is in position between the gates 8 and 12
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65 colour composite picture by a suitable
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the lenses and their diaphragms are so optical system.
displaced with respect to each other that It will be understood that the arrange-
their axes meet the film 5 at points there- ments above described and the details of
on spaced apart in a direction at right construction of the apparatus employed
b angles to the length of each transverse may be varied witheut departing from %@
lenticulation, the colour bands being the invention. Thus, the lenticulations
parallel to the lenticulations. or lens elements on the embossed film
The films 5 and 13 are fed syn- may be of any desired form such, for
chronously, a frame at a time, past the example, as spherical or cylindrical and
10 windows in the gates 8 and 12, syn- may extend either transversely or longi- 75
chronism being obtained by coupling tudinally of the length of the film.
together the pull-down mechanisms 11 Having now particularly described and
and 16 as indicated by the dotted line. ascertained the nature of our said inven-
Light from the souree 6 passing through {ion and in what manner the same is to
15 the lens 7 and film 5 form in the plane be performed, we declare that what we 8¢
of the lenses ecarried by the wunit 17 elaim is:—
images corresponding to the filters 1. In colour photography the method of
through which the film 5 was originally printing a photographic record having
recorded. Thus, assuming that these colour values on a recording film from an
90 filters are in the form of parallel bands original lenticular film whereon a picture 85
of blue, green and red these images will has been taken through a colour filter,
fall respectively on the lenses 18, 19 and according to which the colour elements
20. The lenses then project rays repre- on each frame of the original lenticular
senting the form and colour-values of the film are segregated and simultaneously
o5 picture in the exposed frame of the film printed as monochrome images on separate g
5, these rays passing through the gate areas of a corresponding single frame of
12 on to the film 13 where three separate an unembossed film of substantially the
monochrome pictures 24, 25 and 26 are same width as the original lenticular film,
© formed in the corresponding frame of the so that the monochrome images on the
gg film 13. unembossed film correspond respectively gg
The film 13 when thus printed may be to the component pictures projected from
projected as a composite picture. If a the camera filter on to the original
lens arrangement such as that illustrated lenticular film.
in Figure 3 is employed for projection it 2. In colour photography the method
g will be understood that each lens should of producing a photographic copy on a 100
Le covered by appropriate colour filters lenticular film from an original record
similar to that used in taking the original which has been made on a lenticular film
picture so that a three-colour composite through a colour filter, according to which
picture is thus reproduced on the screen. the colour elements on each frame of the
4o Figure 2 illustrates an arrangement. for original lenticular film are segregated and 108
printing from the unembossed panchro- simultaneously printed as wionochrome
matic film 13 on to a lenticulated film 5, 1images on separate areas of a correspond-
of substantially the same width. In this 1ing single frame of an unembossed film,
arrangement the lens uait 17 is arranged after which the monochrome images are
25 twice as far from the lenticular film 5 as optically printed as a composite picture 110
from the unembossed film 13 so that the on the second lenticular film.
arrangement of the lenses 18, 19 and 20 3. In apparatus for printing a photo-
with respect to the lenticulations on the graphic record having colour values on
film 5 in Figure 2 corresponds with the an unembossed film from an original
o arrangement of these lenses with respect lenticular film on which pietures have {13
Y 1o the lenticulations on the original film been recorded through a colour filter, the
5 in Figure 1. When the two films in combination with means for moving the
Tigure 2 are moved synchronously light two films synchronously, a composite
From the source 6 passes through the lenses lens unit or system arranged between the
. 7 and thence through each of the mono- films and having a separate lens and filter 120
55 chromes 24, 25 and 26 on the lenticular corresponding to each colour represented
flm 5, the component pictures being pro- on the original lenticular film, and a
jectied respectively upon the lenses 18, 19 light source so arranged as to transmit
and 20 which register or combine the light through each successive frame of
three pietures into a composite picture the original film and thence simul- j95
60 ;. the space of one mormal frame (indi- taneously through all the lenses of the
cated in chain lines in Figure 4) on the lens unit or system to each successive cor-
lenticular film 5. The film 5, when thus responding frame.of the unembossed film,
printed, may be projected as a three- the two films being of substantially the
same width. 130
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4. Apparatus for optically printing a
composite picture on a lenticular film
from monochrome images which have
been recorded on an unembossed film by

$ the apparatus as claimed in Claim 3,
comprising means for moving the un-
embossed film synchronously with the
lenticular film on which the copy is to
be made, a composite lens unit or system

40 arranged between these films and having
a separate lens and filter corresponding
to each monochrome image on the un-
embossed film, and a light source so
arranged as to transmit light through

45 each successive frame of the unembossed
film and thence simultaneously through
all the lenses of the lens unit or system
to each successive corresponding frame
of the film to be printed.

20 5. Apparatus for printing a photo-

graphic film record or copy as claimed
in Claim 3 or Claim 4, in which the
lenses are arranged in positions corre-
sponding to those occupied by the colour
areas of the filters through which the
original film was recorded.

6. The herein described method of
printing a photographic record having
colour values on an unembossed film from
a lenticular film whereon a picture has
been taken through a colour filter.

7. Apparatus ifor printing a photo-
graphic record from one film to another
gubstantially as described with reference
to Figure 1 or Figure 2 of the accom- g5
panying drawings. '
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Dated this 17th day of August, 1931.
KILBURN & STRODE,
Agents for the Applicants.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Litd.—1933.
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