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In making color .motion picture nlm of the 

type comprising a plurality of color components, 
usually yellow, magenta and cyan,l it has not 
been possible to'find dyes which have the cor 

` For example there 
is no suitable dye which absorbs blue without 
also absorbing considerable green, and none 
which absorbs green without absorbing some red. 
However it is possible substantially to odset this 
improper absorption by modifying the density 
of the dye throughout one or more of theK com 
ponent records. For example the improper green 
absorption of the blue-aspect component may 
be largely corrected by reducing the density of i 
the yellow dye differentially throughout the area 
ofthe blue-aspect component in proportion to 
the density of the green-aspect component 
throughout the same area. Thus in the parts 
of the picture which are predominantly green 
the density of the yellow dye is decreased, there 
by to reduce the improper green absorption in 
such parts, and in parts of the picture where 
there is >no green the density of the yellow dye 
is not reduced, whereby the blue absorption is 
unaffected in the latter parts. A convenient Way 
of making the correction consists in forming a 
weak color-correction record or mask of the 
green-aspect of the scene and superposing that 

 record over the blue-aspect record irl-making a 
corrected blue-aspect print, the two records being 
of opposite signs (positive and negative) and the 
density of'the corrected print throughout its en 
tire area corresponding to the algebraic sum of 
densities of the two records at corresponding 
points. 
In like manner the other color-aspect records 

may be corrected. For'example the improper red 
absorption of the green-aspect magenta compo 
nent may be largely corrected by reducing the 
`density of the magenta dye differentially through 
out the area of the green-aspect component in 
proportion to the density. of the red-aspect com 
ponent throughout the same area. 
When color-separation records representing 

the blue, green and red aspects of the scene 
are available the weak color-correction mask or 
-masks may be printed from one or more of them; 
or the color-correction masks may be formed 
in the camera, simultaneously with the exposure 
of the color-separation records, as disclosed in 
the copending application of Gerald F. Rackett, 
Sr. No. 465,254, filed-‘November 11, 1942. 
Not only is it necessary to correct the color 

deficiency of the pictures vas aforesaid, but also 
it is often desirable to produce a fade-in at the 
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beginning of a seq' .-oe, or a fade-out at the 
end of a sequence, or a dissolve or a wipe at 
the junction between successive sequences. 
Objects of the present invention are to reduce 

the steps necessary to secure the aforesaid re 
sults, to reduce the number of stage-prodúct 
films required for the aforesaid purposes, to re 
duce the time and expense of the production 
of corrected color motion pictures, and to im 
prove the quality of such pictures. 
According to the present invention not only 

does the procedure involve the formation of the 
aforesaid color-separation records and the color- 4 
correction records but, before the two sets of 
records are used to print the corrected pictures, 
the method also involves gradually blocking out 
the records of successive frames throughout a 
short length at one end of the sequence of the 
color-correction records. While this blocking 
effect can be accomplished in various ways it 
is preferably effected by gradually increasing or 
decreasing the density from frame to frame, so 
that the overall density gradually varies between 
minimum and maximum limits throughout said 
length. Then when the corrected pictures are 
printed with the two sets o! records, not only 
are the color deficiencies of the pictures cor 
¿rected but there is also produced a gradual 
change at one end of the sequence, such as a 
fade, dissolve or wipe. To produce a fade-out 
the blocking eii'ect is gradually increased from 
minimum to maximum at the end of a' sequence. 
To produce a fade-in the blocking eiïect is grad 
ually decreased from maximum to minimum at 
the beginning of a sequence. To produce a dis 
solve or wipe at the Junction between successive 
sequences the blocking effect is gradually in 
creased at the end of the iirst sequence, the 
blocking eifect is gradually decreased at the be 
ginning of the second sequence and then the 
sequences are printed in overlapped relationship 
with an overlap approximately equal to the short 
lengths of variable blocking eñects at the ends 
of the sequences. 
A characteristic feature of the invention con 

sists in that the sequence of color-separation 
records corresponds to one color aspect of the 
scene and the color-correction records corre 
spond to another color-aspect of the scene. For 
example when printing from blue-aspect color 
scparation records the color-correction record 
should correspond to the green aspect of the 
scene. 4 

While the aforesaid gradual blocking effect 
may be produced in various ways, it is prefer 
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ably produced by the application of dye at the 
ends of the sequences of the color-correction 
records, the amount of dye applied to successive 
frames being increased or decreased to produce 
a fade-out or a fade-in effect. Ordinarily this 
can best be done by imbibition printing from 
a relief matrix in which the thickness of the 
dye absorptive coating, While the same thickness 
throughout each frame, gradually increases or 
decreases from frame to frame. 
»For the purpose of illustration a typical ern 
bodiment of the invention is shown in the accom 
panying drawin'g in which 

Figs, 1 and 2 represent two color-correction 
records or masks of two successive scenes; 

Figs. 3 and 4 represent the same films after 
they have been dyed as aforesaid to produce 
fade-out and fade-in effects respectively; 

Fig. 5 is a diagrammatic view illustrating how 
the fade-out color-correction mask of the first 
scene is used in printing the corrected record; 
Fig, 6 is a similar view showing how the fade 

in color-correction mask is used in printing the 
two scenes in overlapping relationship; and 

Fig. 'I- illustrates how the invention may be 
vutilized to produce a wipeeffect. 

' The two color-correction masks of Figs. 1 and 
2> may be formed in any suitable way, as for ex 
ample one of the -ways above referred to. The 
two films I Aand 2 are provided with opaque lead 
ers 3 and l. Atfer the two films have been 
printed> _and developed in the usual way they are 
dyed-_throughout short lengths of the 'adjacent 
ends‘of ,the scenes, the density of the dye being 
`graduated from the ends of the scenes to points 
5 and 6 at the requisite distance from the ends 
of the scenes to produce the desired fade-out 
and fade-in effects. As explained above this 
dyeing is preferably effected by imbibition print 

> ing with matrices which vary in thickness from 
frame to frame so as _to transfer the dye in the 
graduated amount required for the purpose of 
gradually blotting out the picture on the f'ilm. 
After the color-correction masks have been 

dyed as aforesaid they are used in printing cor 
rected prints as illustrated in Figs. 5 and 6 where 
contact printers are indicated at ‘I and 8, color 
separation films at II and I2, these films having 
opaque leaders I3 and I4, and the corrected 
print at IIJ. As indicated in Figs. 5 and 6 the 
color-correction masks and the corresponding 
color-separation records are superposed in print 
ing the corrected pictures, the films feeding to 
the left in both figures. The ñlm I0 may feed 
continuously from one printer to the other or it 
may be wound as it leaves the first` printer and 
then rewound before being fed to the other 
printer. If the color-separation ‘records are 
negatives of the blue aspect of the scenes, the 
'color-correction masks are weak positives of the 
green aspect of the scenes, and if the color-sep 
aration films are negatives of the green aspect 

. of the scene the color-correction masks are weak 
positives of the red aspect of the scenes. In the 
two printing operations the opaque leaders pre 
vent the film I0 from being exposed beyond the 
ends of the scenes. 
As indicated by the double printing of the 

film I0 in Fig, 6, between the lines I5 and I6. the 
adjacent ends of the scenes are printed in over- _ 
lapping relationship, line I5 of film I0 corre 
sponding to lines 5 of ñlms I and II and line 
I6 of film I0 corresponding to lines 6 of vfilms 2 
and I2. Owing to the gradual increase of the 
density of the dye in film I at the end of the 
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scene, the density of the pictures printed on film 
I0 gradually decreases from the line I5 to the ` 
end of the scene, at line I6, and due to the 
gradual increase in the density of the dye at the 
beginning of the scene recorded on film 2 the 
density of the pictures of scene 2 gradually in 
creases from the line I5 to line I6. 'I‘hus the 
pictures up to line I5 of the films represent the 
first scene only and all the pictures beyond line 
I6 represent only the second »scene Between 
the lines I5 and I6 pictures of the first scene 
gradually fade out and the pictures of the second 
scene gradually fade in, thus producing the dis 
solve effect. 

Instead of a dissolve effect a wipe effect may 
be produced by using masks, such as shown in 
Fig. 7, in which the dye is applied to the films at 
the ends of the scenes, not in gradually changing 
density but in gradually changing areas through 
out successive frames. Thus in Fig. 7, where 
the films recording successive scenes are desig 
nated I8 and I9 respectively, the dyed areas 2|, 
22, 23, 24 and 25 of successive frames are all of y 
sufficient density completely to block out the cor 
responding portions of the pictures, but from 

I frame to frame they occupy more or less ofthe 
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area of the frame. The dyed areas of the first 
scene correspond to the undyed areas of the 
second scene and vice versa. 

It should be understood that the present dis 
closure is for the purpose of illustration only and 

l that this invention includes all modifications 
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y 'of the pictures and also producing a gradual. 
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and equivalents which fall within the scope of' 
the appended claims. 
° I claim: . 

l. The method of producing color motion pic 
tures which comprises forming a sequence of 
color-separation records, forming a concomitant 
sequence' of color-correction records, gradually 
blocking out the records of successive frames 
throughout a short length at one end of the se 
ouence of color-correction records, and with both 
of said records printing a Sequence of corrected 
p‘ctures, the color-correction records serving the 
two-fold purpose of correcting color deficiencies 
of the pictures and also producing a gradual 
change at one end of the sequence of corrected 
pictures. ' ` 

2. rl‘he method of producing color vmotion pic 
tures which comprises forming a sequence of , 
color-separation records corresponding to one 
color aspect of a scene, forming a concomitant 
sequence of color-correction records correspond 
ing to another color aspect o_f the scene, gradu 
ally blocking out the records of successive frames 
throughout a. short length at one end of the se 
duence of color-correcton records, and with both 
of said records printing a sequence of corrected 
pictures, the color-correction records serving the 
two-fold purpose of correcting color deficiencies 

change at one end of the sequence of corrected 
pictures. 

3. The method of producing color motion pic- y 
tures which comprises forming a sequence of col-fl 
or-separation records corresponding to the blue ‘ 
aspect of a scene, forming a concomitant sequence 
of color-correction records corresponding to the 
green aspect of the scene, increasing the overall 
density of the record frames throughout a short 
'length at one end of the sequence of color-cor- 
rection records so that the overall density gradu 
ally varies between minimum and maximum lim 
its throughout ‘said length, and with both of said 
records printinga sequenceof corrected pictures, 
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`the color-correction records serving the two-fold . 
purpose of correcting color deñciencies of the pic 
tures and also producing a gradual change at one 
end of the ‘sequence of corrected _pictures~ ,. 

4. The method ofproducing color motion pic-f 
tures which comprises forming successive se 
quences of color-separation records, forming con 

. comitant sequences oi’ color-correction records, 
increasing the overall density oi' the record frames 
throughout a short length at the end of-each 
sequence of color-correction records so that the 
overall density gradually increases from minimum 

10 

to maximum throughout each such length, de- ‘ 
creasing the overall density of the record frames 
throughout a short length at the beginning of 

15 
each sequence of color-correction records so that - 
the overall density gradually decreases from » 
maximum to minimum through each such length, 
and with both of said records printing a sequence 
of 'corrected pictures, the sequences being printed 
in overlapped relationship with an overlap ap 20 

proximately equal to said short length, the color- _ o 
correction records serving the two-fold purpose 
of correcting color deficiencies of the pictures and 
also producing a dissolve at the junctions between 
sequences. 

5. The method o_f producing color motion pic 
tures which comprises forming successive se 
quences of color-separation records correspond 
ing to one color aspect of a scene, forming a con 
comitant. sequence of color-correction records 
corresponding to another color aspect of thev 
scene, increasing the overall density of the record 
frames throughout a short length at one end of 
,the sequence of color-correction records so that 
the overall density gradually varies between mini 
mum 'and maximum limits throughout said 
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length, decreasing the overall density of the 
Arecord frames throughout a short length at the 
beginning o! each sequence of color-correction 
records so that the overall density gradually de 
creases from maximum to minimum through each 
such length, and with both of said records print 
ing a sequence of corrected pictures, the sequences 
being printed in overlapped relationship withvan 
overlap approximately equal to said short length, 
the color-correction records ‘serving the two-fold 
purpose oi' correcting color deilciencies of the pic 
tures and also producing a dissolve at the Junc 

ween sequences. 
tkzì’îs'll‘ìl'î; method of producing color motion pic 
tures- which comprises forming successive se 
quences of color-separation records correspond 
ing to the blue aspect of a scene, forming a con 
comitant sequence of color-correction records cor 
responding to the green aspect of the scene, in 
creasing the overall density of the record frames 
throughout a shortl length at one end of the se 
quence of color-correction records so that the 
overall density gradually varies between minimum 
and maximum limits throughout said length, de 
creasing the overall density of the record frames 

l' throughout a short length at the beginning of 
each sequence of color-correction records so that 
the overall density gradually decreases from 

' maximum to minimum through each such length, 
and with both of said records printing'a sequence 
of corrected pictures, the sequences being printed 
in overlapped relationship with an overlap ap 
proximately equal to said short length, the color 
correction records serving the two-fold purpose 
of correcting color deficiencies _of thel pictures 
and also producing a dissolve at the Junctions 
vbetween sequences. n , . _ 

7. The method of producing color motion plc 
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3 
tures which comprises forming a sequence of 
color-separation records, Aforming a concomitant 
sequence of color-correction records, by gradu 
ated dyeing gradually blockingA out therecords 
of successive frames throughout a ‘short length at 
one I end of the sequence of color-correction rec 
ords, and with both of said records printing a 
sequence of corrected pictures, the color-correc 
tion records serving the two-fold purpose of cor 
recting color deficiencies of the pictures and also 
producing a gradual change at one end of the 
sequence of corrected pictures. t 

8. The method of producing color motion pic 
tures which comprises forming a sequence of col 
or-separation records corresponding to one color 
aspect of a scene, forming a concomitant sequence 
of color-correction records corresponding to an 
other color aspect of the scene, by graduated dye 
ing‘gradually blocking out the records o1' succes 
sive frames throughout a short length at one end 
of the sequence oi.' color-correction records, and 
with both of said records printing a sequence of o 
corrected pictures, the color-correction records 
serving the two-fold purpose oi' correcting color 
denclencies of the pictures andalso producing 
a gradual change at one end of the sequence of 
corrected pictures. 

9. 'I'he method` of producing color motion pic 
tures which comprises forming successive se 
quences of color-separation records, forming con 
comitant sequences of color-correction records, 
by graduated dyeing increasing the overall density 
of the record frames throughout a short length 
at the end of each sequence of color-correction 
records so that the overall density gradually in 
creases from minimum to maximum throughout , 
each such'length, decreasing the overall density 
of the record frames throughout a short length 
at the beginning of each sequence of color-cor 
rection records so that the overall density grad- ' 
ually 'decreases from maximum to minimum 
through each such length, and with both oi' said 
records printing a sequence of corrected pictures, 
the sequences being’ printed in overlapped rela 
tionship with an overlap approximately equal to` 
said short length, the` color-correction records 
serving the two-fold purpose of correcting color 
deüciencies of the pictures and also producing 
a dissolve at the Junctions between sequences. 

l0. The method of producing color motion pic-  
tures which comprises forming a sequence o1' col 
or-separation records, forming a concomitant se 
quence of color-correction records-by imbibition 
printing _increasing the overall density of the 
record frames throughout a short length at one 
end o! the sequence of color-correction records 
so that the overall density gradually varies be 
tween minimum and maximum limits through 
out said length, and with both of said records 
yprinting a sequence of corrected pictures, the 
color-correction records serving the two-fold pur 
pose of correcting color deñciencies of the pic' 
tures and also producing a gradual change at one 
end of the sequence of corrected pictures. ` 

11. The method of producing color motion pic 
tures which comprises forming successive se 
quences of color-separation records, forming con- l 
comitant sequences of color-correction records, 
by imbibition printing increasing the overall 
density of the record frames throughout a short 
length at the end of each sequence of color~ 
correction records so that the overall density 
gradually increases from minimum to maximum 
throughout each such length, decreasing the over 
all> density of the record frames throughout a 



4` 2,348,496 
short length at the beginning of each`Ã sequence 
Qf culerècó'rrection records so that the overall 
densityy gradually decreases from'k maximum to 
minimum through each such length', and with 
bbthnf'saiçi records 'printing aseq'u‘ence of cor 
rected pictures; the sequences being-_ printed in 
overlapped relationshipV with an- overlapapproxl' 

mately equal to said short length, the color-cor 
v recti'on records serving the two-fold purposeof 
correcting color deficiencies of the pictures and 
also> producing a dis'solve at the junctions be 

5 tween sequences. 

WADsW‘oRTH E. POHL.> 


