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This invention relates to a process for applying syn 
thetic polymer layers to the surface of processed photo 
graphic elements. 

It is well known that photographic elements such as 
prints, negatives, positive transparencies, etc., both black 
and-white and colored, and especially those containing 
gelatin emulsion layers, are readily soiled in handling, 
particularly through ?nger-prints which are not readily 
removable. Such elements are also quite susceptible to 
abrasion, dust contamination, fungus, and other biological 
attack, and may undergo undesirable decomposition 
under adverse conditions of temperature and humidity. 
A limited amount of success has resulted from coating 
the viewing surfaces of such elements with protective 
layers from which the undesirable markings are more 
readily removable and which protect the elements from 
atmospheric effects. 

Also, it is a common practice in photography to pro 
vide paper prints with various surfaces or textures such 
as glossy, semi-matte, matte, etc. In the latter two cases, 
the most common procedure is to provide the baryta coat 
ing for the photographic element with the desired surface 
characteristics which are manifest in the ?nal print upon 
air drying. Surfaces of highest gloss are obtained pri 
marily by ferrotyping the print, generally by drying the 
print with the emulsion surface in contact with a polished 
metal surface. 

One object of my invention is to provide a method of 
coating photographic images with protective layers and 
simultaneously to impart the desired surface character 
istics to the elements. 

in general, the objects of my invention are accom 
plished by squeegeeing the emulsion layer of a processed ' 
photographic emulsion onto a moisture-repellent surface 
which may have been waxed, with a thin ?lm or layer of 
an aqueous colloidal dispersion of certain polymers be 
tween the moisture-repellent surface and the emulsion 
layer. Thereafter, the emulsion layer and polymer are 
detached from the moisture-repellent surface with the re 
sult that a transparent layer of the polymer remains on 
the emulsion surface. When it is desired to obtain a 
glossy surface layer in this manner, the moisture-repellent 
surface used can be that of a highly polished metal plate 
or other material substantially impermeable to moisture. 
When surfaces having other light re?ection properties 
are desired, one selects for the surfacing element a suit 
ably textured surface such as an embossed metal plate. 
In this manner the prints can have a variety of surfaces 
such as tapestry, silk, matte, semi-matte, etc. One ad 
vantage of the latter procedure is that it is not necessary 
to depend upon a subcoating for the emulsion layer, 
such as a baryta coating, for obtaining the desired emul 
sion surface characteristics. Accordingly, more uni~ 
formity of product is obtainable by my process. 
The aqueous colloidal dispersions of polymeric ma 

terials suitable for applying the surface layers to processed 
photographic elements are somewhat limited. As is well 
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known, many monomeric materials can be polymerized 
in aqueous medium to obtain colloidal dispersions in 
water. Not all of such colloidal dispersions are useful 
in my invention. For example, dispersions of only poly-~ 
n-butyl acrylate, polyethyl acrylate, copolymers of 
methyl acrylate and ethyl acrylate (SO/50), butadiene' 
styrene (75/25), butadiene-styrene (45/55), when used 
in the manner of my invention, yield elements of the 
surfaces of which are too sticky to be of any practical 
value. Other dispersions such as of the ethyl acrylate 
acrylonitrile copolymer (SO/50) yield powdery coatings 
rather than continuous adherent coatings on emulsion 
layers when employed in the manner of my invention. 
Similarly, dispersions of polyvinyl ethers and polyacrylic 
acid methyl ester either yield sticky or powdery coatings. 
The aqueous polymer dispersions useful in my inven 

tion are those of copolymers of methyl, ethyl, propyl and 
butyl acrylates such as n-butyl acrylate and isopropyl 
acrylate, with at least one monomer of the group: styrene, 
acrylonitrile, methacrylamide, N-methyl methacrylamide, 
N-ethyl methacrylamide, and N-isopropyl acrylamide. 
Aqueous dispersions of copolymers of the following 

components are particularly useful in my invention: 

1. 4% ammonium acrylate 
67% n-butyl acrylate 
29% styrene 

2. 4% ammonium acrylate 
67% n-butyl acrylate 
29% acrylonitrile 

3. 23% N-isopropyl acrylamide 
63% n-butyl acrylate 
14% acrylonitrile 

4. 16% N-methyl methacrylamide 
59% n-butyl acrylate 
25% styrene 

5. 50% n~butyl acrylate 
50% acrylonitrile 

6. 59% isobutyl acrylate 
16% methacrylamide 
25% styrene 

7. 84% n-butyl acrylate 
16% methacrylamide 

8. 59% n-butyl acrylate 
16% methacrylamide 
25% styrene 

9. 4% N-methyl methacrylamide 
48% n-butyl acrylate 
48% acrylonitrile 

. 8% N-methyl methacrylamide 
46% n-butyl acrylate 
46% acrylonitrile 

. 8% r-methyl methacrylamide 
36.8 n-butyl acrylate 
55.2% acrylonitrile 

. 12% N-methyl methacrylamide 
44% n-butyl acrylate 
44% acrylonitrile 

The dispersions of copolymers such as dispersions 1, 
2, 4 and 6 to 12 can be obtained as described in the 
Fowler U. S. Patent application Serial No. 272,709, ?led 
February 20, 1952, and may contain solid concentrations 
of the order of 20 percent or more as desired. 
'Dispersions such as 3 and 5 above which yield sub 

stantially hydrophobic coatings when applied to photo 
graphic elements in the manner described, are prepared 

_ N,N - dimethyl - N ‘- ,8 - hydroxylethyl 
ammonium chloride, sodium lauryl sulfonate, di-Z-ethyl 
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hexyl sodium sulfosuccinate etc. Dispersions such as 6 
to 8 are less moisture-repellent due to their methaerylv 
amide content but this does not detract from their use 

fulness, 
Cop‘olymers; 9~,-l2 above ‘are representative. of a group - 

ofpopolymers forming a preferred embodiment-of my 
inyention. Thisgroup of copolymers contain from about 
1 »to’25,% by weight of the combined monomers, N 
methy-l ,_ methacrylamide, or N-ethyl methacrylamide, 
fromabout 25—74% by weight of a combined lower al 
kylqacrylate such as n-butyl acrylate, and from about 
25 to 74% by weight of combined acrylonitrile. When 
these copolymers are used in the process of my inven 
tion,_.for coating processed gelatin emulsion layers, the 
resultantcoatings have the combination of desired prop 
erties: good ‘adherence to the emulsion, low water-per 
meability, good ?exibility, and relatively high melting 
point. The ,latter characteristic is of . particular impor 
tance. when the coated prints are to be subjected to ele 
vated temperatures in contact with each other or an ab 
sorptive surface as in a dry mounting press, and when 
it is thus desirable to prevent the emulsion overcoating 
frornmelting and adhering to such surfaces. 
As is apparent from the above, the acrylamide com 

ponent of the copolymers can be varied to control the 
hardness and adhesion of the polymer coatings to the 
emulsion surface; the alkyl acrylate component controls 
?exibility and moisture permeability as does the acrylo 
nitrile component. 
The method I use for applying the polymeric com 

positions to the processed photographic elements is i1 
lustrated in the accompanying drawings wherein Fig. l 
shows in greatly enlarged cross-sectional view the pro 
cedure of squeegeeing a print to, a surface element, with 
a bead of the copolymer dispersion between the two ele 
ments. Fig. 2 shows the laminated assembly after 
squeegeeing and Fig. 3 the detachment of the glazed print 
from the glazing or surfacing element. 
My process will now be described with particular ref 

erence to the accompanying drawings. As shown in 
Fig. l of the drawings, a plate 10 such as polished or 
textured aluminum, chromium, or. synthetic resin is pro 
vided. This plate may be waxed, for example, with an 
extremely thin coating of carnauba wax, beeswax, or 
para?in, etc., and polished if desired. In some cases it 
will be found that litle or no waxis required particular 
ly when using metal plates. A pool or bead of the aque 
ous colloidal dispersion of copolymer 11 is then applied 
at one edge of the plate 10 and the processed photograph 
ic element such as a paper print which has been devel- I 
oped and ?xed as usual, including __a ‘support 12 and gel 
atin emulsion layer 13 containing theimage 14 is then 
squeegeed on to the plateby means, of rollers 15.- Fig. 
2 shows the appearance of the laminated element after 
this procedure according to which the copolymer layer 
16 is shown as having lost mostof its moisture content 
due to the absorption of the water of‘the dispersion by 
the adjacent gelatin emulsion layer 13.~ 

Fig. 3 shows the print being’ detached from the plate 
10, leaving a substantially dry, uniform coating of the 
copolymer 16 attached to the emulsion layer 13. Since 
this procedure utilized plate 10, the surface of which 
is highly polished, water-impermeable and non-adherent 
tolayer 16, when the print carrying the copolymer coat 
ingis viewed, it is found to have a surface as glossy as 
obtainable bylconventional ferrotyping methods. 

Cc. 
Polymer latex (40% by weight of copolymer of ethyl 

acrylate-acrylonitrile ?ll/50) _______________ __ 250 
Polymer latex. (20% by weight of‘ copolymer of n 

butyl _acrylate‘methacrylamide-styrene 59/ 16/ 25) 8O 
Butyl alcohol ______________________________ __ 2 
Toluo‘lf ____________________ _'_____' _________ __ 4 

40 

a.) 

(it) 

70 

4, . 

The organic solvents are absorbed by the latices by 
milling the composition overnight. 
As mentioned, the ethyl acrylate-acrylonitrile disper 

sion, if used alone, dries to a ?ne, white powder. The 
organic solvents in the above composition, together with 
the other copolymer, induce the formation of a homo 
geneous, clear ?lm upon drying. The latter copolymer 
also improves adhesion of the coatings .to .the gelatin sur- . 
faces of the photographic elements. 

It willgbe apparent thatrny process, is not limited to.. 
applying the copolymer coatings, to dry photographic 
elements since it is equally useful with freshly processed 
elements still damp with processing solutions or wash 
water. Naturally, excess watertshould be removed from 
the photographic element prior tothe lamination step to 
prevent undue dilution of the copolymer dispersions. 
My process is especially useful in applying protective 

coatings to photographic elements containing colored 
images in gelatin layers. 

such as by color/development of gelatino-silver halide 
emulsion layers in the presence of coupler compounds, 
or by imbibition dye printing methods in which dye images , 
are imbibed onto gelatin layers, etc. In the. mannerde 
scribed above, the color prints or ?lms are squeegeed to 
the surfacing element, utilizing the copolymer vdisper 
sions, and separation of the temporarily laminated-ele-. 
ment yields, a photographic element carrying a coating” 
of copolymer on the colored image, of the desired _sur¢ 
face texture._ In this connection, the surface coating on. 
colored photographic elements may serve a further pur- . 
pose if an ultra-violet absorber is incorporated into the . 

The absorber prevents harmful,‘ 
ultra-violet rays from reaching the colored images and _ 
copolymer dispersion. 

thereby increases the stability of the colored images. 
However, a preferred method includes ?rst applying the 
ultra-violet absorber to the emulsion surface of the ele 
ment and then applying the protective coating of poly 
mer in the manner described above. For example, a , 
solution of 1 gram of an absorber such as 2-phenylirn-. 
ino-3-phenyl-4-keto-5-(2'-sulfobenzal)thtiazolidine, in 6 
cc. of methyl ethyl ketone and 40 cc. of water is pre 
pared. This solution isapplied to the surface of a color 
print, the excess removed and the print dried. Suitable 
amounts of cyan and, magenta dyes can be added to com 
pensate for theslight yellow color of the absorber. The 
glazing operation described above can then be employed I 
to provide the color print with a protective coating. 
My process isnespecially applicable to protecting photo 

graphic elements prone to deterioration in the presence 
of heat and moisture. 
and ?lms which’ have been stabilized so as to obviate 
the washing step following \?xing, for example, asde 
scribed in the 'Russell U. S. Patents 2,453,346 and, 
2,453,347, and BriceU'. S. Patent 2,448,857 are coated, 
as described above with layers of the more moisture-re» 
pellent copolymer ‘dispersions to obtain moisture-im 
permeable coatings over-‘the emulsionlayer with the re-_. 
sult that moisture is materially prevented from deteriorat 
ing , the silver images. When such stabilized photo 
graphic elements also include a moisture-impermeable 
support, moisture is ‘entirely prevented from reachingthe 
emulsion layer containing the stabilizedzsilver image. 
My process is readily adaptedto the continuous pro 

duction of elements carrying a coating of the copolymer} 
compositions. A procedure is now available by which»; 
black-and-white or colored motion-picture elements are 
continuously laminated to the desired surfacing element 
by means of__a bead, of copolymer dispersion and con 
tinuouslyl strippedfromthe surfacing element to obtain, 
a layer of thecopolymer, attached to the emulsion layer _. 
containing thepphotographic image- Similarly, paper, 
tilt-inland other webs?reeofphotographic imagescan be.» 
quietly;cqatedtbyi\mxpmqesst- I merelrapplrthe c0. 

Such elements containing col-l 
ored images are obtainable by well known methods._ 

For example, silver paper prints _ 
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polymer dispersions to the web, or to the surfacing ele 
ment, by the usual coating methods and thereafter lami 
nate the web to the surfacing element by means of rollers 
and then strip the two elements apart as descn'bed above. 
In such application it is desirable to use an endless belt 
of suitable material as the surfacing element, as will be 
readily understood. Obviously, this procedure possesses 
the advantage that extensive drying methods are obviated 
inasmuch as a minimum of coplymer dispersion is used. 
What I claim is: 
1. A method of applying a protective coating over a 

supported processed gelatin emulsion layer containing a 
photographic image, which comprises squeegeeing said 
emulsion layer onto a water-repellent surface with a layer 
between said emulsion and said surface, of an aqueous 
colloidal dispersion of a copolymer containing from about 
1 to 25% of combined N-methyl methacrylamide, about 
25 to 74% of combined n-butyl acrylate, and about 25 
to 75% of combined acrylonitrile, thereafter removing 
said emulsion and copolymer layers together from said 
surface to obtain a coating of the copolymer on the emul 
sion surface. 

2. A method of applying a protective coating over a 
supported processed gelatin emulsion layer containing a 
photographic image, which comprises squeegeeing said 
emulsion layer onto a water-repellent surface with a layer 
between said emulsion and said surface, of an aqueous 
colloidal dispersion of a copolymer containing from about 
4 to 12% of combined N-methyl methacrylamide, about 
44 to 48% of combined n-butyl acrylate and about 44 to 
48% of combined acrylonitrile, thereafter removing said 
emulsion and copolymer layers together from said surface 
to obtain a coating of the copolymer on the emulsion 
surface. 

3. A method of applying a protective coating over a 
supported processed gelatin emulsion layer containing a 
photographic image, Which comprises squeegeeing said 
emulsion layer onto a water-repellent surface with a 
layer between said emulsion and said surface, of an aque 
ous colloidal dispersion of a copolymer containing about 
4% combined N-methyl methacrylamide, about 48% 
combined n-butyl acrylate, and about 48% combined 
acrylonitrile, thereafter removing said emulsion and co 
polymer layers together from said surface to obtain a 
coating of the copolymer on the emulsion surface. 

4. A method of applying a protective coating over a 
supported processed gelatin emulsion layer containing a 
photographic image, which comprises squeegeeing said 
emulsion layer onto a water-repellent surface with a 
layer between said emulsion and said surface, of an aque 
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6 
ous colloidal dispersion of a copolymer containing about 
8% combined N-methyl methacrylamide, about 46% com 
bined n-butyl acrylate, and about 46% combined acrylo 
nitrile, thereafter removing said emulsion and copolymer 
layers together from said surface to obtain a coating of 
the copolymer on the emulsion surface. 

5. A method of applying a protective coating over a 
supported processed gelatin emulsion layer containing a 
photographic image, which comprises squeegeeing said 
emulsion layer onto a water-repellent surface with a layer 
between said emulsion and said surface, of an aqueous 
colloidal dispersion of a copolymer containing about 8% 
combined N-methyl methacrylamide, about 36.8% com 
bined n-butyl acrylate and about 55.2% combined acrylo 
nitrile, thereafter removing said emulsion and copolymer 
layers together from said surface to obtain a coating of 
the copolymer on the emulsion surface. 

6. A method of applying a protective coating over a 
supported processed gelatin emulsion layer containing a 
photographic image, which comprises squeegeeing said 
emulsion layer onto a Water-repellent surface with a 
layer between said emulsion and said surface, of an aque 
ous colloidal dispersion of a copolymer containing about 
12% combined N-methyl methacrylamide, about 44% 
combined n-butyl acrylate, and about 44% combined 
acrylonitrile, thereafter removing said emulsion and co 
polymer layers together from said surface to obtain a 
coating of the copolymer on the emulsion surface. 

7. The process of claim 1 in which the photographic 
image is colored. 

8. The process of claim 1 in 
image is black-and-white. 

9. The process of claim 1 
surface is embossed. 

which the photographic 

in which the water-repellent 
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