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My prese'nt;‘invention‘relates'to an apparatus
for the reversal of color bhotographic negatives.
his application is a continuation-in—part“ of my
application Ser. No, 365,455, filed November 13,

1940, Patent 2,295,628, which in turn is a con-

tinuation-in-part. of ‘my application ‘Ser.. No.
327,047, filed March 30, 1940, which in turh is
a continuation-in-part of my application Ser, No.
242,627, ‘matured  into Patent 2,214,072 dated
September 10, 1940, ot
The known apparatus for the reversal of black-
White-negatives consist’ of ‘an ‘image-converting
tube which as an essential part exhibits besides
a photo- or glow cathode a control electrode pro-
vided with a light-sensitive layer. The electrode
controls the emission ‘of electrons starting from
the cathode so that a ‘certain amount ‘of “elec-
trons: corresponding to the brightness is removed
for.each'part of the image. “Since this amount of
electrons-does not fall on the fluorescent screen,

& negative is‘hence converted into the corre<

sponding positive, -

In order to apply such an apparatus for esti-
mating the adaptability for copying a color nega-
tive, it is necessary to register the color value
of the color negative to he tested by . constantly
scanning it with the aid of several filters dyed
in certain primary colors.

It is'an object of my present invention to pro-
vide an improved apparatus for the reversal of
color photographic hegatives to be estimateq by
an electric process. :

A-further object of my invention is to provide
Such apparatus comprising two similar filter sets
dved in the primary colors and arranged in such
a way that filters of the same color.are in the
beams of light during the same time interval.

A still further object of the invention is to
arrange the filter sets in the form of rotatable
discs driven by a common synchronous motor.

Other objects of my invention will appear from
the detailed description following hereinafter.

Reference is made to the accompanying draw-
ing in which

Figure 1 represents the

view of a reversal ap-
paratus according to the

invention,

regard: to the observer in such a manner that in
scanning the ‘image .filters 'of ‘equal color are
simultaneously ‘in the path of rays. Preferably
the two filter sets .are:constructed as rotatable
filter discs divided into evently large filter sectors
corresponding “to the number of the primary

" colors, “In ‘order to reach a synchronous move-
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ment the filter. discs are driven by a common mo-
tor or ‘two motors  synéhronously kept in any
way. Instead ‘of the rotatable filter discs there
may also be used dyed lihe screens one of which -
Is arranged behind the negative or in front of
the photo-cathode and the other on the flzo-~
rescent screen. In oider to compensate spectral
deviations of the light source or of the fluores-
cent light of the screen, suitable filters may be
placed in the path of rays. Maoreover for remov-
Ing inaccuracies of color of the negative there.may
be. provided 'control filters which are . also . in-
serted into the path of rays of the copying appa-
ratis.in copying.the negative. - , ‘

In Figure 1, a filter disc D mounted on a shafi
W driven by the motor M is arranged in the path
of the rays emitted by the source of light L and
benetrating the color negative N between the.
lens O and the light source. The photo-cathode
is herein shown with a series of spaced electrode
elements, K1, K2, K3, K4 and K5, and g plurality
of resistors R.  The filter D (Figure '2) consists
of three sectors equal in size of angle and dyed
in three primary colors as, for instance, yellow
¢, purple p, and blue-green bgr. A second filter
Dy is in the path of rays of the observer Y in
front of the luminescent screen F and is con-

-structed as a disc filter (Figure 3) having three

color sectors ¢’, »’, and bgr’ (yellow, purple, blue-
green) likewise equal in size of angle in the same

- manner as the filter D. The flter Dy is mounted
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Figures 2 and 3 represent views of filter dises

used, and ‘
Pigure 4 represents the view of a reversal ap-
paratus and line screens employed therein.
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In accordance with my - invention. two similay

filter sets dyed in the primary colors are ar-
ranged in such a way that one filter set is posi-
tioned between the color negative and the photo-:
cathode and the other in the path of rays with
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on the shaft Wi driven by the motor M, In order
to guarantee a synchronous rotation of the two
filter discs they are driven either by a common
‘motor or as shown in Figure 1 by two motors
M and M: connected. with g common network
or synchronously kept in- any other way. The
filters D and D: are so positioned in the path
of rays that in scanning the image the same filter
colors of the both filter discs always are in the"
rath- of rays simultaneously, In the example
represented in Figures 1-3 the color negative N is
illuminated three. times during a rotation of the
filter dises D, Dy, each time in a primary color.
For compensating spectral - deviations, for in-
stance, of the source of light L or of the fluores-

- cent light of the screen T a suitable compensat-
ing filter Fi may be inserted

into the path of




2 .

light. In order to compensate the inaccuracies
of color recognized in observing the reversed im-
age of the color negative N, i. e., the color posi-
tive on the screen.F, control filters St may be
inserted into the path of rays, for instance, be-
tween the filter disc D and the photo-cathode K.
The position of the control filter or filters yields,
for instance, the correction of color necessary for
the copying of the color negative. The position
of the control filter or filters St necessary for
the best color reproduction may immediately be
used for copying by operatively connecting the
mechanism for adjusting the control filter with
a corresponding correction filter of . the color
copying apparatus for instance.

Another modification is shown in Figure 4.
This apparatus is distinguished from that of Fig-
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ure 1 by the fact that instead of the filter discs

D, Dy, there are employed corresponding line
screens Lr, Lri, one of which is placed directly
in front of the photo-cathode K or behind the
negative N and the other on the fluorescent
screen F. The screen lines of the screen Lr cor-
respond to those of the screen Lr:1 and are dyed
in primary colors as, for instance, yellow, purple,
blue-green. Other combinations as, for instance,
red, blue, green may of course also be used. In
this apparatus compensating filters F'{ for com-
pensating spectral deviations of the light source
1L and of the fluorescent light of the screen F and
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control filters St for correcting the color values '

of the negative may be arranged as already de-
scribed above as to the apparatus according to
Figure 1.

I claim:

1. Apparatus for the reversal of photographic
color negatives which comprises an image-con-
verting tube provided with a photo-cathode, a
control eletrode having a light-sensitive layer
and controlling the electrons emitted by said
cathode, and a fluorescent screen, an objective
between said cathode and the color negative to
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be reversed, and two filter sets dyed in identical
primary colors, one of said filter sets being ar-
ranged in the ray beam path between said nega-
tive and said cathode and the other filter set in
the ray beam path of the observer in such a man-
ner that identical filter colors always are simul-
taneously in the ray beam paths in scanning said
negative. .

2. Apparatus for the reversal of photographic
color negatives which comprises an image-~con-
verting tube provided with a photo-cathode, a
control electrode having a light-sensitive layer
and controlling the electrons emitted by said
cathode, and a fluorescent screen, an objective
between said cathode and the color negative to
be reversed, and two fillter sets arranged as ro-
tatable discs divided in identical filter sectors
corresponding in number to the primary colors,
one of said filter sets being arranged in the ray
beam path between said negative and said cath-
ode and the other filter set in the ray beam path
of the observer in such a manner that identical
filter colors always are simultaneously in the ray
beam paths in scanning said negative.

3. An apparatus as in claim 1 in which the
filter sets are line screens, the screen lines of
which are colored with the primary colors.

4. An apparatus as in claim 1 in which at least
one control filter is positioned between the nega-
tive and the cathode for correcting the color val-
ues of the negative.

5. An apparatus as in claim 1 in which at least
one compensating filter is positioned in the ray
beam path from the fluorescent screen to com-
pensate for spectral deviations.

6. An apparatus as in claim 2 in which at least
one control filter is positioned between the nega-
tive and the cathode for correcting the color val-
ues of the negative and at least one compensat-
ing filter in the ray beam path from the fluores-
cent screen to compensate for spectral deviations.
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