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In printing pictures by imbibition on a dye-absorptive 
film from a relief matrix soaked with dye much difficulty 
has been encountered in getting good dye transfer from 
matrix to film in certain areas of the relief matrix, par 
ticularly at the foot of a shoulder between thick and 
thin areas of the relief and more particularly in a valley 
between two adjacent shoulders. This difiiculty is par 
ticularly troublesome in heavy-density and high-relief 
areas, that is in shadow areas where the.gelatin (or other 
relief material) is thick and the thickness varies widely so 
that the valleys are comparatively deep. While the diffi 
culty is encountered to some extent with each of the three 
colors customarily employed in imbibition printing (yel 
low, cyan and magenta) it is particularly troublesome 
when printing with magenta. Due to the aforesaid diffi 
culty it has been necessary to scrap a substantial pro 
portion of all three-color film printed by imbibition. 

Objects of the present invention are to overcome the 
aforesaid difficulty, to eliminate the loss of film due to 
poor transfer adjacent hills in -the matrix relief, to in 
crease the rate of dye transfer, thereby permitting in 
crease in the speed of the transfer machine, and to im~ 
prove the definition of the imbibition prints by permitting 
-the use of film having harder dye-absorptive material. 

According to the present invention an aqueous solution 
of an alkali metal sulphate is applied to the surface of 
the film before the matrix and film are pressed together. 
While any alkali metal sulphate, including ammonium 
sulphate, may be employed, sodium sulphate is recom 
mended. The pH value of the solution should be approxi 
mately 6.5 to 7.5 and this is preferably accomplished by 
neutralizing and/ or acidifying the solution with sulphuric 
acid. The concentration of the solution should be at 
least a few tenths of one percent but less than saturation. 
Best results are obtained by applying the solution to the 
face of the film within a few seconds before the matrix 
and film are pressed together. 
While any suitable dye-absorptive material may be used 

in making the film and matrix, gelatin-coated strips of 
cellulose acetate or cellulose nitrate are recommended. 
The matrix reliefs may be etched in any suitable way, the 
gelatin on the film to be printed may be prehardened as 
desired, and any suitable transfer apparatus may be em 
ployed. Suitable methods and apparatus are disclosed in 
the issued patents of Technicolor Motion Picture Corpo 
ration, particularly 2,437,361 and 2,448,691. 
For the purpose of illustration a typical embodiment 

of the invention is illustrated in the accompanying draw 
ing in which the figure is a diagrammatic representation of 
a three-stage imbibition cinematographic machine in which 
yellow dye is transferred from the matrix My to a film F in 
the ñrst stage M, cyan dye is transferred from the matrix 
Mc to the film in the second stage C and magenta dye 
is transferred from the matrix Mm to the film F in the 
third stage M. 
Each of the three stages comprises a pin belt 1 on 

which the film and the matrix are registered while dye 
is imbibed by the film from the matrix, the belt traveling 
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over two rollers or drums 2 and 3. Before the matrices 
are fed into contact with the film they are each soaked 
in the appropriate dye. Before the film is fed into con 
tact with the matrix it is soaked for a short time in a 
water bath 4 to render it more dye-absorptive, and after 
each dye transfer the film is dried in a dry box 5. Each 
matrix is fed into contact with the film in a Water tank 
6 to avoid occlusion of air bubbles between the two films, 
the pin belt feeding into and out of each tank 6 through 
.water traps which minimize the escape of water. The 
film F is seated on the pin belt by a roller 7 and each 
matrix is seated on the film by a roller 8, the roller being 
spring-pressed as disclosed in Patent 2,437,361 to press 
the film and matrix into intimate contact. Thus the film 
feeds through a water tank 4, thence to the first pin belt 
1, thence to the first dry box 5, thence to the second stage 
C, thence to the third stage M and thence to the take-up 
reel 9. 

According to the present invention the aforesaid solu 
tion is applied to that face of the film F which is to re 
ceive dye from the matrices by means of a roller 10 
dipping into a pool 11 in which the solution is kept at 
the proper level from a suitable receiver 12. If the sul 
phate solution is applied to the film immediately before 
the film and matrix are rolled together, there is no harm 
ín applying an excess of solution, particularly if the film 
passes through a water bath after the coating is applied 
and before the film contacts the matrix; the excess is 
rinsed ofi” by the Water bath and without the bath it would 
be squeezed off by the pressure roller which rolls the film 
and matrix together. However, the coating should be 
sufficient to form, throughout the entire width of the 
zone to be printed, a continuous adsorbed ñlm of sulphate 
solution. While the concentration of the solution and the 
thickness of the coating may be varied widely, for 35 
mm. color motion film best results have been obtained 
with a 250 g./l. solution applied 0.3 cc. per foot of film 
at a film speed of 200 feet per minute. 
The aforesaid treatment of the film affords remarkable 

results in that it substantially eliminates the loss of film 
due to poor dye transfer adjacent hills in the relief, it 
increases the rate of dye transfer, thereby permitting in 
crease in the speed of the transfer machine, and it per 
mits the use of film having harder dye-absorptive material, 
thereby improving the definition of the printed pictures. 

While the reasons for these remarkable results are not 
fully understood it is though that the sulphate ion is the 
important factor, possibly acting as a catalyst. The in 
creased rate of dye transfer is believed to be at least 
partly the result of a change in surface tension. A definite 
change in the surface condition in the treated film is 
evidenced by comparative friction or slippage tests, that 
is sliding the film over the matrix; a sulphate-treated film 
slides freely over a matrix whereas an untreated film 
tends to stick. This slippage phenomenon probably re 
sults in more intimate contact between the film and matrix 
by permitting the film to smooth out while the matrix 
and film are being brought together under the pressure 
roller. Comparative thickness measurements indicate that 
the sulphate treatment slightly shrinks the blank emulsion. 
This may be the reason why better results are obtained 
by applying the sulphate immediately before bringing the 
film and matrix into Contact with each other; if the 
shrinkage takes place in the early part of the transfer 
period it may afford improved contact by reducing the 
pressure between film and matrix. Also the shrinkage 
may expel some of the water from the swollen gelatin 
before the film and matrix are brought together, thereby 
facilitating dye transfer, particularly in high-relief heavy 
density areas. The sulphate may also lower the osmotic 
pressure in the aqueous solution on the ñlm surface and/ or 
lower the vapor pressure by its reaction. 
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It should be understood that the present disclosure is 

for the purpose of illustration only and that this inven 
tion includes all modifications and equivalents which fall 
Within the scope of the appended claims. 

I claim: j 
l. The method of printing pictures by imbibitionron a 

dye-absorptive lìlm which comprises forming a relief ma 
trix lof dye-absorptivematerial, absorbing dye `into the 
matrix,` applying to the surface of `the ñlm an aqueous 
solution‘of an alkali metal sulphate, and bringing said 
matrix `and film together while the film is wet with said 
solution, the concentration `of the solution being at least 
a few tenths of one percent but less than saturation. 

2. The method of printing pictures by imbibition on 
a dye-absorptive ñlm which comprises forming a relief 
matrix of dye-absorptive material, absorbing dye into the 
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matrix, applying _to the surface of the lilm an aqueous 
solution of a sodium sulphate, and bringing said matrix 
and film together while the’iilm is wet with said solution, 
the concentration of the solution being at least a few 
tenths of one percent but less than saturation. 
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