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THEIR USE 
Thomas Toplica Bryan, St. Paul, Minn., assignor to 

Minnesota Mining and Manufacturing Company, St. 
Paul, Minn., a corporation of Delaware 

Continuation of application Ser. No. 216,552, Aug. 13, ` 
1962. This application Nov. 29, 1963, Ser. No. 328,775 

4 Claims. (Cl. 96-20) 

This »application is a continuation of my application 
Serial No. 216,552, filed August 13, 1962, now abandoned. 

This invention relates to a color proofing material and 
its use. In one aspect, this invention relates to a system 
for color proofing the color separations used in intaglio 
and other printing processes for reproducing visual im 
ages. In -another .aspect this invention relates to a novel 
photographic film construction for use in the color proof 
ing 'system herein described. 

It is therefore an object of this invention to provide 
a novel photographic film construction suitable for use 
in color proofing of continuous tone color separation posi 
tives. . . 

Yet another object of this invention is to provide a 
simple photographic film construction which can conven 
iently and inexpensively .be processed in color proofing. 

Another object of this invention is to provide a positive 
positive color proofing system. 
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Still another object of this invention is to provide al t 
technique for color proofing positive color sepa-rations 
'which can be viewed either by transmitted or reflected 
light. 

Other objects .and advantages olf the invention will 
become apparent from the disclosure herein. 
The novel color proofing system- of this invention 

utilizes a film construction, hereinafter referred to as a 
“printen” having a support which is preferably trans 
parent and which can be any of the ‘suitable plastic mate 
rials, with or without suitable sobbing treatment or coat 
ing,'on which is superimposed -a light sensitive silver 
halide emulsion coating containing uniformly dispersed 
Vtherein at least two colored dyestuiis which can be de 
colorized or bleached in the presence of metallic silver. 
Such decolorizable dyestuffs are descri-bed in conjunction 
with the dye-‘bleach process, and in United States Patent 
No. 2,020,775, a process of this type is disclosed in which 
azo dyes are "employed in multilayer coatings to produce 
colo-red images by bleaching t-he dyes in the presence of 
silver images. This multilayer construction is exposed 
and the silver image is developed, after which the sheet 

_is subjected to the action of a b-ath which destroys the 
dye locally in proportion to the metallic deposit of the 
photographic image. Such bleach‘a‘ble dyestuffs and their 
development are well known and are described in German 
Patent No. 1,097,270, United States Patent Nos. 2,020; 
775; 2,612,448; 2,644,753; 2,844,574; Reissue No. 23,357, 
and others. 
For full »color proofing a set of color separation posi 

tives, .at least three color proofs are required. Using a 
standard exposure and dye-bleach development technique, 
the blue printer (containing a cyan-colored bleachable 
dyestuff) is exposed through the red color separation 
positive and developed to produce .a cyan (or red sub 
tractive primary) record in the non-exposed areas. Simi 
larly, the red printer (containing a magenta-colored 
bleachable dyestuif) is exposed through the green color 
separation positive and developed to produce a magenta 
(or green subtractive primary) record in the non-exposed 
arcas, and the yellow printer (containing a yellow-colored 
bleacha‘ble dyestufi’) is exposed through the blue color 
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separation positive and developed to produce a yellow 
(or blue subtractive primary) record in the non-exposed 
areas. If desired, a black printer may be prepared b-y 
including all three cyan, magenta and yellow bleachable 
dyestuffs in the ph-otosen'sitive silver halide emulsion layer, 
exposing through a b-lack separation positive .and develop 
ing in the same manner as with the blue, red and yellow 
printers. Undyed film may also be yused to prepare the 
black printer using a black separation negative. When 
these printers are superimposed in register, one upon the 
others, the «full color information of the combined sepa 
ration negatives is restored, permitting an .accurate proof 
of the final print which the separations will provide when 
the appropriate masters or plates are prepared therefrom. 
When the proofing films or printers Kare tansparent, they 
ymay be supeimposed in »any order. If the proofing is 
made by reflected, rather than transmitted, light, one 
of the printers may be provided with an opaque white sup 
port or backing, eg., paper, etc. The printer with the 
opaque 'support (usually the yellow printer) is placed 
Iat the bottom of the superimposed printers for proofing. 
The silver halide emulsions of -all printer sheets are 

preferably similarly sensitized. Color blind (i.\e., no added 
sensitizer) emulsions and orthochromatic emulsions (e.g., 
green and blue sensitized) areA particularly advantageous, 
since their processi-ng can be accomplished under suitable 
safe .light provisions. . 

Effective use »of the color proofing system yof this inven 
tion requires that the colors of the respective printers 
closely approximate or match the corresponding actual 
printing inks used in the gravure process. Since many 
commercial inks depart from true cyan, magenta and 
yellow, the bleachable dyestuffs in the various color print 
ers o-f this invention are modified accordingly to match 
the blue, red «and yellow inks used ibi-y the printing trade. 
Hence, for example, a small quantity (e.g., less than l0 
weight percent of the cyan dye) orf a bleachable magenta 
dyestufi is added to the cyan emulsion coating of theblue 
printer to provide a blue matching the blue gravure ink. 
Similarly, a 'small amount of bleachable yellow dyestufî 
is added to the magenta-colored emulsion coating of the 
red printer to provide a color to match the red gravure 
ink. Through blending of two or more bleachable dye 
stuffs in this manner, a Wide ran-ge of commercially avail 
able inks .can be ‘accurately matched in color on the corre 
sponding color proofing printers. When using two= or 
more bleachable dyestuffs in the silver halide emulsion 
layer the dyestuffs desirably are bleachable without a sig 
nificant change in hue over the range of density values. 
In general, over a 1.3 range of Áderr'sity values, the hue 
shift should not exceed about 20 percent is preferably 
Fbelow about l5 percent. 
The following procedure can be used to determine the 

hue shift resulting from the relative bleaching rates of 
two or more bleachable dyes.` Various film samples are 
prepared by coating a photographic emulsion onto a 
transparent film base, each sample incorporating into the 
emulsion a different, single bleachable dyestufî at the de 
sired maximum density level. In all other respects the 
emulsion, coating thickness and procedures, are main 
tained constant in all samples. Each sample is then 
exposed in the same manner to a continuous tone step 
wedge with an approximate density of 1.3 density units. 
All samples are then processed similarly. With the 
samples then superimposed in register, light transmitted 
through the superimposed maximum density steps pro 
vides the desired color. Visual observation of the light 
transmitted -through the remaining superimposed steps will 
permit detecti-on of hue change or hue shift, which can 
be measured by known techniques. 
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Illustrative silver halide emulsions containing bleach 
able dyestuffs which may be coated onto supports by 
techniques known in the photographic art are as follows: 

1100 grams of silver nitrate solution in 1l liters of 
water is added over a 15 minute period to a solution con 
taining 220 grams of gelatin, 121 grams sodium chloride 
and 815 grams potassium bromide in l1 liters of water. 
The resultant blend is ripened for l0 minutes at 55° C. 
2400 grams of sodium sulfate are added to effect precipi 
tation, and the supernatent liquid is poured off. This 
‘material is then redispersed in 1430 grams gelatin in 
5720 ccs. of water. After cooling to 25 “ C. and over 
night refrigeration, the material is shredded, washed in a 
solution of 0.1 gram of potassium bromide in a gallon of 
deionized water. The temperature is then adjusted to 
50° C., 31.4 ccs. of 0.1% Na2S2O3 is added, and the mix 
ture is digested for 70 minutes at 50° C. After adding 
the conventional stabilizers and preservative, the emul 
sion is permitted to cool. To prepare a red-dyed emul 
sion the following formulation can be prepared: 

(A) Red-dyed emulsion 
500 grams of silver halide emulsion described above. 
20 grams gelatin in 630 cc. water. 
8 cc. of a wetting agent 12 Weight percent aqueous 

solution of an aliphatic polyoxyethylene ether alcohol de 
rived from a branched chain tridecanol and 9 mols of 
ethylene oxide. ` 

S2 cc. of 5 weight percent aqueous solution of saponin. 
77 cc. of a 5 weight percent aqueous solution of muco 

chloric acid. 
250cc. of 2 weight percent aqueous solution of the 

breachable magenta dyestnfî described in Example 7 of 
United States Patent No. 2,644,753. 

100 cc. of a 1 weight percent aqueous solution of Mill 
ing Yellow G (Acid Yellow 44, Color Index No. 23900). 
An emulsion for matching the blue color of a commer 

cial printing ink is as follows: 

(B) Blue-dyed emulsion 
500 grams of silver halide emulsion described above. 
40 grams gelatin in 600 cc. water. 
8 cc. of 12 weight percent aqueous solution of wetting 

agent described in Formulation A. 
82 cc. of 5 weight percent aqueous solution of saponin. 
7 cc. of 5 weight percent 4aqueous solution of muco 

chloric acid. 
265 cc. of a 2. weight percent aqueous solution of the 

'bleachable cyan dyestuff set forth in Example 3 of United 
States Patent No. 2,612,496. 

86 cc. of a 2 weight percent aqueous solution of the 
bleachable magenta dyestulï described in Formulation A. 
Although the foregoing description is directed to the 

admixture of two or more bleachable dyestuiîs, some 
commercially available bleachable dyestulfs contain two 
or more bleachable dyestulî components and are also 
useful. 

Various other embodiments of the present invention 
will be apparent to those skilled in the art without depart 
ing from the scope thereof, 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

@to 

4 

1. A color prooling process which comprises: 
(l) exposing through a red color separation positive 

a blue printer comprising a transparent support hav 
ing a silver halide emulsion coating in which is uni 
formly dispersed a bleachable dyestufr’ system to pro 
vide a cyan color therein, said bleachable dyestufî 
system being capable of selective decolorization in 
the presence of reduced silver, 

(2) developing said blue printer by dye-bleach tech 
nique to produce a positive image in said cyan color, 

(3) exposing through a green color separation positive 
a red printer comprising a transparent support hav 
ing a silver halide emulsion coating in which is uni 
formly dispersed a bleachable dyestulf system to pro 
vide a magenta color therein, said bleachable dye 
stulf system being capable of selective decoloriza 
tion in the presence of reduced silver, 

(4) developing said red printer by dye-bleach tech 
nique to produce a positive image iny said magenta 
color, 

(5) exposing throughk a blue color separation positive 
a yellow printer comprising a transparent support 
having a silver halide emulsion coating in which is 
uniformly dispersed a bleachable dyestuif system -to 
provide a yellow color therein, said bleachable dye 
stuff system being capable of selective decoloriza 
tion in the presence of reduced silver, 

(6) developing said yellow printer by dye-bleachl tech 
nique to produce a positive image in said yellow 
color, and A ' 

(7) superimposing all of said printers in register and 
viewing the resultant full color proof. 

2. The color proofing process of claim 1 in which one 
of said printers has a white, opaque support. 

3. The color proofing process of claim 1 _in which a 
black printer is included in said superimposed printers to 
View the resultant full color proof. 

4. The col-or .prooñng process of claim 1 in which a 
black printer is included in said superimposed printers 
to view the resultant full color proof, said black printer 
being prepared by exposing through a black separation 
positive a ñlm construction comprising a transparent 
support having a black-colored silver'halide emulsion 
coating in which is uniformly dispersed _a bleachable 
cyan dyestuif, a bleachable magenta dye'stuff andl a bleach 
able yellow dyestuif, said bleachable dyestuffs being cap 
able of simultaneous decolorization without a change of 
hue in the presence of reduced silver. 

References Cited by the‘Éxaminer 
UNITED STATES PATENTS 

2,340,656 2/1944r Gaspar ..-__'___ ______ __ 96-73 
2,629,658 2/1'953 Sprung ___________ _._'_ 9_'6-73 
3,053,655 9/1962 Dreyfuss et al. .__f_;__.."__9'6-20 

» 3,223,527 :l2/1965 Dreyfuss' ___._.'_`__.__.'__._ 96-53 


