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MODE OF PRINTING PHOTOGRAPHS, 

To ALL WHOM IT MAY CONCERN. . . . . . 
. Be it known that I, Joseph WILSON Swan, of Newcastle-upon-Tyne, England, have invented and made a 
certain new and useful Improvement in the Printing of Photographs; and I do hereby declare the following to 
be a fall, clear, and exact description of the same, and of the features which distinguish my improvement from 

| 

the method of printing photographs heretofore employed. . 
My invention relates to that manner or style of photographic printing known as carbon or pigment printing. 

In this style of printing, carbon or other coloring matter is fixed by the action of light, transmitted by a pho 
tographic negºtive, and received upon a surface composed of gelatine or other like substance, colored with carbon or 
other coloring matter, and made sensitive to light by means of bichromate of potash, or bichromate of ammonia or 
other chemical substance having like photographic property; those portions of the colored and sensitive gelatinous 
surface, which are protected from the light by the opaque or semi-opaque portions of the negative, being after 
wards washed away by means of water, while the parts made insoluble by light remain and form a print. This 
kind of photographic printing, although possessing the advantage of permanency, and affording the means of insur 
ing any required tone or color for the print, has not come into general use, because of the difficulties hitherto 
experienced in obtaining by it delicacy of detail and complete gradation of light and shade. The difficulties 
referred to were more particularly experienced in attempts to employ paper coated with colored gelatinous 
materials, and arose from the fact that, in order to obtain half-tone, certain portions of the colored coating, 
lying behind or at the back of the actinically-impressed portions, require to be washed away, and the employ 
ment of paper in the way it has been employed hitherto, (not only as a means of supporting the colored coating, 
but also to form ultimately the basis or groundwork of the print.jobstructed the removal of the inner or back 
portions of the colored coating and prevented the obtaining of a half-tone. - - - 

Now, my invention consists in the formation of tissues, adapted to the manner of printing referred to, and 
composed of or prepared with colored gelatinous matter, and so constructed that while they allow, in the act of 
printing, free access of light to one surface of the colored gelatinous matter, they also allow free acces of water 
and unobstructed removal of the non-affected portions of the colored matter from the opposite surface or back, 
in the act of developing; and I obtain this result either by the disuse of paper altogether, or by the use of it merely 
as a backing or temporary support of the colored gelatinous matter, the paper so used becoming entirely detached 
from the colored gelatinous matter in the act of developing, and forming no part of the print ultimately. 

My invention consists, furthermore, in the special mode of using the said tissues, whereby superior half 
tone and definition in the print are obtained, as aforesaid; and also of a mo?t of effecting the retransfer of the 
developed print from a temporary to a permanent basis, so its to obtain a correct.on in the position of the print 
in respect of right and left. - . * 

In producing the photographic tissues referred to, I form a solution of gelatine; and for the purpose of 
imparting pliancy to the resultant tissue, I have found it advisable to add to the gelatine solution, sugar or other 
saccharine matter, or glycerine. To the said gelatinous solution I also add carbonaceous or other coloring matter, 
either in a fine state of division, such as is used in water-color painting, or in the state of a solution or dye, or 
partly in a fine state of division and partly in solution. With this colored gelatinous solution I form sheets or 
films, as hereafter described, and I render such sheets or films sensitive to light; either at the time of their 
formation, by introducing into the gelatinous compound bichromate of ammonia, bichromate of potash, or other 
photographic agent of like photographic property, or by applying to such sheets or films, after their formation 
in a non-sensitive state, a solution of the bichromate of potash, bichromate of ammonia, or other substance of 
like photographic property. This latter method I adopt when the sheets or films are not required for use 
immediately after formation. - 

I will, in my future references to the bichromate of ammonia or the bichromate of potash, or to other 
chemicals possessing analogous photographic properties, denominate them “the sensitizer,” and in reforring to 
the colored gelatinous solution, I will denominate that mixture “the tissue compound,” and I will describe the 
sheet or film as “tissue.” - . 

When the tissue to be produced is required for immediate use I add the sensitiser to the tissue compound; 
but when the tissue is required to be preserved sometime before using, I prefer to omit the sensitiser from the 
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tissue compound, with a view to the tissue being made sensitive to the light subsequently, by the application of 
a solution of the sensitiser. . . . - - - - - - 

With respect to the composition of the tissue compound, it will be understood by chemists that it may be 
varied, (without materially affecting the result,) by the addition or substitution of other organic matters simi 
larly acted upon by light, when combined with a salt-contaming chromic acid such as I have referred to. Such 
other organic matters aro gum-arabic, albumen, &c.; and one or more of these may be employed occasionally 
to modify the character of the tissue compound; but I generally prefer to make it as follows: I dissolve, by the 
aid of heat, two parts of gelatine in eight parts of water, and to this solution I add one part of sugar and as . . 
much coloring matter, in a finely divided state or in a state of solution, or both, as may be required for the pro 
duction of a photographic print with a proper gradation of light and shade. Where it is desired that the color 
ing matter of the print should consist entirely or chiefly of carbon, I prefer to use lampblack, finely ground 
and prepared as for water-color pair is tº, or I use Indian ink; and where it is desired to modify the black, I 
add other coloring matter to produce the color desired; for instance, I obtain a purple black by adding to the 
carbón ultr, marine and Indian red. The quantity of coloring matter to be added to the tissue compound must 
be regulated by the nature of the coloring matter employed, and ?lso by the character of the negative to be 
used in the printing operation. In preparing tissue to be used in printing from negatives, technically known as 
“weak,” I increase the proportion of coloring matter relatively to that of the tissue compound, and I diminish 
it for tissue to be used in printing from negatives of an opposite character. In making tissue which is sensitive 
from the first, I add to the tissue compound, prepared as above described, more or less of the sensitiser, varying 
the quantity added according to the nature of the sensitiser and to the degree of sensitiveness to be conferred 
on the tissue to be produced from it. For ordinary purposes, and where the tissue compound is made according . 
to the formula before given, I add about one part of a saturated solution of bichromate of ammonia to ten parts 
of the tissue compound, and I make this addition immediately previous to the preparation of the tissue, and I 
maintain the tissue compound in the fluid state by means of heat during the preparation of the tissue. In ordi- 
nary cases I maintain the solution at 90°Fahrenheit. I also filter it through fine muslin or flannel, and I per- - - - 
form all the operations with the tissue compound, subsequent to the introduction of the sensitiser, in a place 
suitably illuminated with yellow or non-actinic light. Having prepared the tissue compound as described, I 
proceed to coat paper with it, or I form it into sheets upon plates of glass. In forming tissue upon glass, I 
prepare the plates of glass with ox-gall or coat them with a film of collodion, so that the sheets of tissue, when 
dry, may be easily separated from the plates. I prefer to use “plate” or “patent plate” glass. Having set the 
upper surface of the glass in a perfectly horizontal position, and warmed it to about 90°Fahrenheit, I four a 
quantity of the tissue compound upon it, (about two ounces to each square foot of glass,) and I lead or spread 
it evenly over the entire surface by means of a glass rod. After allowing the coating to solidify, I place it in a 
box with chloride of calcium or other desiccating substance, or expose it to a current of dry air. When the . 
coating is dry I remove it from the glass in a sheet, and use it in the manner hereinafter described. Where the 
tissue compound is applied over a coating of collodion, the film produced by the collodion and that produced by 
the tissue, cohere, and the two films form one sheet. Sometimes, before the separation ef the coating from the 
glass, I attach to the coating a sheet of paper, for the purpose of strengthening the tissue and making it more 
easy to manipulate. In this case I apply the paper, in a wet state, to the dry gelatinous surface, and having 
attached the paper thereto in this manner; I allow it to dry,and I then detach the film and adherent paper from 
the glass, by cutting around the margin of the sheet and lifting it off. Where extreme smoothness of surface, 
such as is produced by moulding the tissue upon glass, as described, is not of importance, and where greater 
facility of operation is desired, I apply a thick coating of the tissue compound to the surface of the sheet of 
paper. In this case the paper is merely used as a means of forming and supporting temporarily the film pro 
duced from the tissue compound; and such paper separates from the gelatinous coating in a subsequent stage of 
my process. I must here remark that it is only the tissue with a backing of paper that is adapted for sensitising . 
after, it is made. In coating a surface of puper with the tissue compound, I apply the sheet (sometimes of con 
siderable length and formed into a band) to the surface of the tissue compound, contained in a trough and kept 
fluid by means of heat, and I draw or raise the sheet or length of paper off the surface with a regular motion, 
and I sometimes apply more than one coating to the same sheet in this manner. After such coating I place the 
coated paper whére it will quickly dry, and if the “sensitiser” was added to the “tissue compound,” I seclude 
it from injurious light, both during its preparation and whilst drying. The sensitive tissue prepared as above 
described is, when dry, ready to receive an actinic impression, in the manner usual in photographic printing. 

i I prefer to use the sensitive tissue within two days-fifter the time of its preparation. When the “sensitiser” is 
r omitted in the preparation of the tissue it does not deteriorate by keeping. Therefore, when tissue is required 

which will not deteriorate by long keeping, I omit the “sensitiser” from the tissue compound, and when this 
tissue is required for use I render it sensitive by immersion in a solution of the sensitiser. The sensitiser that 

. I prefer to use for this purpose is an aqueous solution of bichromate of potash, containing about nine per cent.. 
of the bichromate. After immersion in the above-mentioned solution, I place the tissue in a desiccating box, 
or in a current of dry air, and seclude it from injurious light. - - - 

In applying to photographic printing the various modifications of the sensitive tissue, prepared as above 
described, I place the sensitive tissue upon a negative in an ordinary photographic printing frame, and expose 
to light in the manner usual in photographic printing, or I place it in a camera-obscura in the manner usual in 
printing by means of a camera-obscura. When the tissue employed is coated with a film of collodion. on one 
sido, I place the collodionized side in contact with the negative; or where it is used in the camera, I place the 
collodionized surface towards the light passing through the camera lens." Where the tissue is not coated with 
collodion, and where paper forms one of the surfaces of the tissue, the other surface being formed of a coating 
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orim of the tissue compound, I place the last-named surface in contact with the negative; or when using it in 
the camera, I present this surface towards the light transmitted by the lons. After exposure for the requisite 
time, ?take the tissue from the printing frame or camera, and mount it in the manner hereinafter described; 
that is to say, I cement the actinically-impressed surface downward upon a basis, (usually of paper,) to serve as 
* support during the subsequent operation of developing, and sometimes with a view to the re-transfor of the 
print to another surface after development. The surface on which it is to be mounted may be paper, card, glass, 
porcelain, enamel, &c. When the tissue has not been coated with collodion provious to exposure to light, I 
sometimes coat with collodion before mounting for development. I omit the conting with collodion when a glossy 
surface is not required. In mounting the actinically-impressed tissue on paper, (previous to development,) in 
the temporary manner, with a view to subsequent re-transfer to another surface, I employ a cement which is . 
insoluble in water, but which can bo dissolved by the application of a suitable solvent, or that possesses so little. 
tenacity that the paper or other support (attached temporarily to the tissue or paper by its means) may be 
subsequently detached without the use of a solvent. The cements that may be used for temporary mounting 
are very various; but I generally prefer to use a solution of caoutchouc in benzole, consisting of about three 
fºrth of caoutchouc and one hundred parts of benzole. In using this.comont, I float the actinically-impressed 
surface of the tissue upon it, and I treat in a similar manner the paper or other surface intended to be used as 
the temporary basis of the print during development. After allowing the solvent to evaporate, I press the 
eaeutchouc-coated surface of the tissue and the caoutchouc-coated surface of the paper strongly together, in 
such a manner as to cause them to cohere. When the actinically-impressed tissue is to be cemented to a surface 
that not only serves to support the print during development, but also permanently constitutes its basis, I prefer 
to use albumen or a solution of gum-lac as the cementing material; and when I cmploy albumen, I coagulate 
or render it insoluble in water, (by means of heat, by alcohol, or by other means,) after performing tho cement 
ing operation and previous to development. In the permanent, as in the timporary mode of mounting, it is the 
actinically-impressed surface of the tissue which is attached by the cement to the paper or other material 
required to constitute the basis of the print. After cementing the tissue, as described, I submit it to the action 
of water, sufficiently heated to cause the solution and removal of those portions of the colored gelatinous matter 
of the tissue which have not been rendered insoluble-by the action of light during cxposure in the printing 
frame or camera. Where paper has been used as a part of the original tissue, this paper soon becomes detached 
by the action of the warm water, which then has free access to the under stratum or back of the colored 
gelatinous coating. The soluble portions of the tissue being removed by the water, the impression produced during 

...the exposure of the tissue in the printing frame or camera, becomes developed, and the picture remains adheront 
to the caoutchouc-coated paper or other basis to which the actinically-improssed surface was cemented previous 
to development. I allow the water to act, on the prints during several hours, so as to dissolve out the sensitiser. 
I then remove the prints from the water and allow them to dry; and those not intended for re-transfer, but which 
have been permanently attached to paper previous to development, I finish by pressing and trimming in the 
usual manner. Those which have been mounted with caoutchouc, Ire-transfer to paper, card, or other surface. 
To effect the re-transfer, I coat the print, when dry, with a solution of gelatine. A prefer that the solution should 
consist of about four parts of gelatine, one part of glycerine, and forty parts of water. I apply this solution 
to the print by means of a brush, the temperature of the solution being about 100°Fahrenheit. Whon a print 
coated with this solution is dry, I place its surface in contact with a piece of paper or card to which the re-transfer 
is to be effected, such piece of paper or card having been previously-moistened with water, and I then press the 
print and moist paper strongly together by means of a press. By this means the gelatinized surface of the print 
is caused to adhere strongly to the moist paper or card, and the print thus becomes enclosed between two papers. 
In this state I immerse it in a solution of alum, and afterwards rinse it in water. I then suspend it to dry, and 
when thoroughly dry I rub benzole over the surface of the caoutchouc-coated paper, which so diminishes the 
adhesion of the caoutchouc that the paper can be stripped off without injury to the print. This being done, 
the surface of the print becomes exposed, and it only remains to finish it by pressing, in the usual manner. 

Having now set forth the nature of my invention of “improvements in the printing of photographs,” and 
explained the manner of carrying the same into effect, I wish it to be understood that what I claim as my 
invention, and desire to secure by Letters Patent, is— - - 

The method herein specified of printing photographs, consisting in— 
1. The preparation and use of colored gelatinous tissues, substantially in the manner and for the purpose 

set forth. - - - 2. The mounting of undeveloped prints, obtained by the use of colored gelatinous tissues, in the manner 
and for the purpose set forth. - - - - 3. The re-transfer of developed prints, produced as above described, from a temporary to a permanent basis. . 

In witness whereof I, the said Joseph WILSON Swan, have hereunto set my signature. 
- - JOSEPH WILSON SWAN. 

4. 

In the presence of 
JoBN MAWSON, 
Jos, CLEUGH. 

  


