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My invention relates to the art of pho-
tographic printing by projection, and more

particularly to a method and apparatus for-

accurately registering two complemental
images in spaced relation upon a sensitized
element. _

In the production of motion picture film
by the color separation process it is customary
to make two series.of color records on dif-
ferent films or on the same film. From these
color records is made a master positive which
is usually a series of records on a continuous
strip, the records of the two color series al-
ternating. From this master positive,images
are printed in registry upon opposite sides of
double coated stock, or in series on ordinary
film and afterwards projected in any well
known mahner.’

It is well known that photographic film
shrinks in the course of its treatment and that
a master positive printed by contact from a
developed negative will contain many errors.
This is particularly true if on a single long
strip of master positive are printed a number
of different scenes taken from different nega-
tives exposed and developed at different times
and under different circumstances. It is cus-
tomary to join a series of such scenes and
print them together. A master positive
printed in this way would lack uniformity
and in printing from it, it would be neces-
sary to adjust the printer between each scene
so as to insure proper registry and focus of
the images. -

In accordance with my invention I have
overcome these difficulties in the master posi-
tive due to such differences in the negative

so that when the positive has been made it

will be uniform throughout and when the
printer has once been set it may be used
centinuously for repeated printing from the
saine positive without further resett:ng. I
have accomplished this by providing means
for projecting two spaced images in super-
position upon a screen for visual inspection
and means for projecting two spaced images
upon the sensitive filin being printed, the two
means being interconnected so that registra-
tion of the superposed images assures the

proper magnification and positioning of the
printing images.

I do not limit myself to any particular
color process nor to a- color process, but

propose to utilize my invention wherever it ;

may be necessary or desirable to print, two
at a time, projected images of the same size
or in which the corresponding points should
be accurately registered or located.

My invention will be readily understood
from the following description when read in
connection with the accompanying drawings
in which Fig. 1 is a diagrammatic view of the
projection apparatus for printing motion pic-
ture film in accordance with my invention.
Fig. 2 is a diagram of a modification there-
of. Fig. 3 shows actuating means for the
part of the optical system controlling mag-
nification and Fig. 4 shows actuating means
for the part of the optical system controlling
registration.
 Similar reference characters indicate the
same parts throughout.

- The essential features of my invention are
shown in Fig. 1. A film 10 carrying a series
of complementary color images is intermit-
tently drawn past film gates or windows 11
and 12 by suitable pull down claws 13 and
14 respectively which arve actuated in a well
known manner and may be mechanically in-
terlocked for simultaneous operation by a rod
15 through gears 16 and the shafts 17 and

18. The windows 11 and .12 are provided’

with openings 19 of a size to accommodate
two frames of the images on the film 10.
The printing takes place at the lower win-

dow 12 behind which is positioned the usual

printing lamp 20 and condenser lens 21. The
dight passing through the frames of the film
10 appearing in the window 12 is imaged
by suitable projection lenses upon the corre-
sponding frames of the positive film 22 be-
hind the gate 23 having an opening 24. The
upper frame in the window 12 is projected
by lenses 25 and 26 onto the upper frame of
the positive 22 appearing at the gate 23 and
the lower frame in the window 12 1s projected
on to the lower frame of the positive 22 in
the gate 28 by the lens unit 27. 1In order to
prevent confusion between the two beams of
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light, a partition 28 is provided. A shutter
29 adapted to operate synchronouslg with
the pull down 14 is mounted on a shaft 30
and is rotated through the bevel gears 81 and
32, the latter turning with the shaft 15.
The mechanism thus far deseribed is de-
signed to advance the films 10 and 22 by the
width of two picture frames at each opera-

“tion. The shutter 29 is also designed to oper-
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ate in proper synchronism with the film ad-
vancing means.

A low wattage lamp 88 furnishes light to
the two frames of the film 10 in the window
11 and these frames are imaged in super-
posed relation on a viewing screen 84 by a
suitable optical system now to be described.

A lens 35 having a focal length equal to
its distance from the picture frame A passes
parallel light to its associated lens 36 which
images the frame A on the screen 84. A lens
unit 37 is positioned to image the frame B
on the screen 34 and the two images are super-
posed by any well known device such as a
beam splitter 38. The lens 36 is fixed in
position and the lens 85 is adapted to be
moved up and down and sidewise in its own
plane to properly register the two images on
the screen 34. The lens unit 87 is movable
only along its axis and by such movement
the magnification of the two images on the

and magnification of the.images have been
accurately matched, the optical system will

a5 have been adjusted to correct for any errors

in the pictures on the negative film 10 due to
the above mentioned causes. It has been
found that any errors in the negative are uni-
form for any one scene taken at one time and
therefore if similar adjustments are made in
the printing optical system as have been made
in the viewing optical system, printing im-
ages on the film 22 will be accurately located
and of proper size when the viewed images
on the screen 34 are correctly matched. - ‘

The printing optical system is similar to
the viewing system just described and com-
prises a fixed lens 26 and a lens 25 movable in
its own plane for projecting the picture
frame A’ and a lens unit 27 for projecting
the picture frame B’. Any suitable partition
28 separates the optical projecting system.
As in the viewing system, the lens 25 has a
focal length equal to its distance from the
plane of the film 10 and is movable vertically
and horizontally in a plane perpendicular to
its axis for adjusting the relative locations of

‘the two printing images C’.and D’ on the

film 22. 'With. this arrangement it is obvious
that the image C’ may-be adjusted to bring
any given point of the image into a position
relative to the sprocket perforations of the
film 22, or any other point of reference, oc-
cupied by the corresponding point in the im-
age D’. The lens unit 27 is movable along
its axis for adjusting the magnification of
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the image D’ to bring it to the same size as
the image C’. , :

One suitable arrangement for moving the
lens units 27 and 37 in assembly is shown in
Fig. 3 as comprising a carriage 40 carrying
bent arms 41 and 42 upon which are mounted
the lens units 27 and 87 respectively. The
carriage 40 is slidably mounted upon rods 43
secured to standards 44 and 45 which are rig-
idly mounted on the printing machine in any

--suitable manner. A rod 46 journaled in the
standard 45 has a threaded engagement with
the carriage 40 and upon turning it by means
of the knob 47 the carriage 40 will be moved,
along the length of the rods 43. From this it
will be seen that after initial adjustment of
the apparatus, the movement of the lens unit
37 for varying the magnification of the visual
image on the sereen 34 will be duplicated by
the lens unit 27 and the size of the printing
image B’ will be varied accordingly.

In Fig. 4 is shown ohe arrangement for
moving the lenses 25 and 85 in assembly for
correspondingly adjusting the location of the
images C and C’. The lenses 25 and 35 in
suitable mounts are carried by arms 48 and

49 mounted on a carriage 50." The carriage

50 is slidable along a track 51 mounted on a
carriage 56 and provided with a rack 52 and
may be moved by means of a pinion 53 oper-
ated by hand wheel 54 to adjust the lenses
25 and 35 in a horizontal direction. By a
similar structure vertical adjustment isse-
cured relative to a bracket 55, adapted to be
mounted on the top of the printing machine,
by movement of a carriage 56 by a rack 57
and a pinion 58 operated by hand wheel 59.
It is now seen that after initial adjustment of
the apparatus the movement of the lens 35,

necessary for securing registration of the ;

- viewing images on the screen 34 will be du-
plicated by the lens 25 and when the viewed
mmages C and D are accurately registered,
the 1mages C” and D’ on the film 22 will be

. properly located. :

+ It is to be noted that the arms carrying the
two systems of lenses are oppositely bent so
as to permit free movement of each system.

In Fig. 2 is diagrammatically shown one "

modification of my invention. For super-
posing the viewing images C and D on the
screen 34, the beam splitter 38 shown in Fig.
1 may be replaced by a collimating lens 60
in which case the lens unit 37 may comprise
a single lens. In order to .aid the operator
-in the registering of the images on the screen,
color filters 61 and 62 may be positioned in
the optical paths between the picture images

<o

A and B and the collimating lens 60 or the

‘beam splitter 38 if the arrangement shown
in Fig. 1 is used. Any lack of registry in
the superposed images on the screen 84 will
be very easily perceptible in the form of
color fringes. - .

It has been found in practice that adjust-
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ment of registration need only be made when
the scene on the negative changes, and the
adjustment necessary is generally so small
that any lack of accurate registration of
the two or three composite frames appearing
in the loop of the film 10 between the gates
11 and 12 will not be detrimental since any
such inascuracy will appear only at the end
of a scene. :

In operating the printer of my invention,
the use of a low power lamp 33 allows any
amount of time for initial registration with-
out danger of injury to the film after which
the printing lamp 20 may be lighted and the
film moving mechanism actuated. In many

cases the operator will be able to register the -

images when a new scene starts without in-
terrupting the printing operation and where
more time is needed for image registration
it will be a simple matter to stop the appa-
ratus for the short period necessary.

Since mechanical details would merely
complicate the figures unnecessarily and as
they are immaterial, they have not been shown
here. It is to be understood that any suit-
able means may be employed for handling
the film and for mounting the essential ele-
ments of my invention. One suitable form
of apparatus is illustrated and described in
Patent No. 1,861,012 to Captstaff.

It will be obvious that apparatus made in
accordance with my invention may be utilized
for printing on double coated film by in-
corporating in the optical system a suitable
light bending system.

It is thus apparent that I have invented a
machine in which proper registry of the
images is obtained by registering superposed
Images on a screen and due to the relative
large size of the images on the screen and
the fact that they are real images rather than
virtual images, accurate registration is read-
ily accomplished. I contemplate as within
the scope of my invention as defined in the
appended claims all such mechanical and
optical equivalents as will perform the func
tion specified. '

What I claim as new and desire to secure
by Letters Patent of the United States is:

1..In a photographic apparatus the com-
bination of a first projection window and a
first optical system, a screen positioned to re-
ceive rays from the first optical ‘system, a
second projection window and a second opti-
cal system, a printing gate positioned to re-
ceive rays from the second optical system,
means for adjusting the first optical system
to properly register the rays on the screen and

connecting means for simultaneously and

correspondingly adjusting the second optical
system. '

2. In apparatus for printing two picture
frames of a negative on a positive in proper
size and in proper spaced relation, the combi-
nation of means for locating the frames suc-

3

cessively in two predetermined positions, a
lamp, an optical system and a screen associ-
ated with the first position for projecting the
two frames on the screen in superposed rela-
tion, a printing gate, a lamp and an optical
systeny associated with the second position for
projecting the frames on the printing gate in
spaced relation, and means for adjusting the
two optical systems in assmubly., '

3. In plhotographic apparatus for printing
two color sepuration images of the same view
in accurate spaced relation on a positive com-

‘prising in combination a viewing screen and

a printing gate, projection windows located
in predetermined relation to the screen and
to the gate, a first optical system asscciated
with one of the windows and the screen and
adjustabie to project the two images in the
window on to the screen in registered super-
posed relation, a secend optical system as-
sociated with the other of the windows and
the gate and adjustable to project the two
images in the last mentioned window on fo the
gate in registerced spaced relation, and means
for adjusting both of said optical systems in
assembly, whereby registration of the images
on the screen assuves registration of the
images at the printing gate.

4. In apparatus of the kind described,
means for feeding a continuous strip of film
carrying {wo' alternating series of color
records successively past twe windows, an
optical system associated with one window
for projecting one record of both series on a
screen 1n superposed relation, an exposure
gate, means for feeding sensitized film past
the gate, an optical system associated with
the other window for projecting upon said
gate simultaneously and in spaced relation
one recerd of both series, unitary means for
adjusting the optical system to vary the
magnification of one of the images on the
screen and on the gate and independent uni-
tary means for adjusting the optical system
to vary the location of the other of the images
on the screen and on the exposure gate.

5. In an apparatus for printing a positive
film from a negative film having a pair of
spaced records, in combination, a negative

film support having two projection gates each .

of which is adapted to hold a pair of records,
a screen and a positive film gate, optical pro-
jection means between one of the projection
gates and the screen for superposing images
of a pair of records on said screen, optical
means between the other of the projection
gates and the screen for superposing images
of a pair of records on said screen, optical
means between the other of the projection
gates and the positive film gate for projecting
images of the records in said other gate on the
positive film ¢ate. means for adjusting said
optical projection means to accurately regis-
ter said superposed images and cennecting
means for simultaneously adjusting the opti-
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cal means between the projection gate and
the positive film gate, whereby accurate regis-
tration of the superposed images produces ac-
%urate location of the images on said positive
Im,
- 6. In apparatus of the kind described, a
first window and a second window, means for
holding two complemental records in the first
.- window, a screen, optical means for project-
10 ing images of the two records on the screen
. insuperposed relation, means for moving said
records to the second window, an exposure
gate, and a second optical system for pro-
jecting images of said records in spaced re-
15 lation on said gate, the two optical systems
" being adjustable in assembly.
Signed at Rochester, New York, thjs 81st -
day of August 1931. ‘
' FORDYCE TUTTLE.
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