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The present invention relates to an improved printing 
apparatus for e?iecting high reliability in the registration 
of colors in the printing or dyeing of ?exible materials in 
two or more colors. ‘ ' 

The prior art processes for effecting multicolored 
printing or dyeing of ?exible materials such as cloth and 
?exible ?lms have the disadvantage that, due to tension 
imparted during the printing or dyeing process, the mate 
rial being printed or dyed is moved out of line withthe 
result that the various colors are not properly registered. 
Therefore, with the prior art processes it is very difficult 
to obtain a ?nished printed or dyed product with the 
colors in proper register. 
The object of the present invention is to provide an 

improved process and apparatus for insuring high reliabil 
ity in the registration of colors in the printing or dyeing 
of ?exible materials of little dimensional stability in two 
or more colors, thereby eliminating the disadvantage asso 
ciated with the prior art processes. ' 
The above and other objects and advantages of the 

present invention will be more readily apparent from the 
following description when read in connection with the 
accompanying drawings. 

In the accompanying drawings: 
FIG. 1 is a schematic view illustrating the pretreatment 

line of one embodiment of the present invention, and FIG. 
2 is a schematic view illustrating the multicolor printing 
or dyeing line of said embodiment. 
As shown in FIG. 1, the novel multicolored printing 

or dyeing apparatus comprises a drum 1 having a silicone 
rubber layer applied thereon, an applicator roll assembly 
positioned in contact with the periphery of the drum 1 
for applying resin solution onto the drum periphery, a 
tank 3 containing a predetermined level of resin solution 
and so disposed that the applicator roll assembly 2 may 
dip therein and take up a predetermined amount of resin 
solution therefrom, a tenter 4 positioned in front of drum 
1 in the pretreatment line for pre-tensioning material 10 
as the material passes over the tenter, a pressure roll 5 
disposed in contact with the peripheral surface of drum 1 
in the rear ‘of tenter 4 in the pretreatment line, a separa 
tion roll 6 disposed in contact with the peripheral surface 
of drum 1 on the side opposite pressure roll 5, and a dry 
ing device 7 disposed above and in slightly spaced rela 
tion with drum 1 in a position between pressure roll 5 and 
separation roll 6. 
The multicolored printing or dyeing line is shown in 

FIG. 2 and as shown in this ?gure the printing or dyeing 
line comprises a printing drum 20, a pressure roll 11 dis 
posed in contact with printing drum 20 which receives the 
pretreated material 10 and forces it against the periph 
eral surface of drum 20, a number of spaced printing rolls 
12 disposed in contact with the peripheral surface of drum 
20 each roll for printing a different color on material 10, 
and a water applicator roll 13 disposed in contact with the 
peripheral surface of drum 20 for wetting drum 20. 
Water applicator roll 13 is supplied with water from its 
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associated smaller diameter roll which in turn dips into 
the water contained in its cooperating container and takes 
up a predetermined amount of water therefrom and each 
printing roll 12 is supplied with a colored printing ink 
from its associated smaller diameter roll, said smaller 
rolls in turn dipping into the colored inks contained in 
their respective cooperating containers. ’ 

In the operation of the apparatus of the present inven 
tion, a length of material 10 is supplied from a suitable 
supply source (not shown) to tenter 4 and said material 
10 is subject to pre-tensioning as its passes over tenter 4. 
After pre-tensioning by tenter 4, material 10 advances to 
the right as seen from FIG. 1 to pressure roll 5 from which 
material 10 further passes to a space between roll 5 and 
drum 1 and is forced against the peripheral surface of 
drum 1 on which a ?lm of a highly concentrated resin 
solution such as for example, polyvinyl alcohol, has been 
applied ‘by the applicator assembly 2, and accordingly, 
material 10 is coated with a resin ?lm as it advances in 
contact with the periphery of drum 1. However, it should 
be understood that the resin ?lm is applied on only one 
surface, that is, the non-printing surface of the material, 
and, further, the ?lm is so applied that it does not perme 
ate to the opposite surface, that is, the printing surface of 
the material. The ?lm-coated material then advances into 
the drying device 7 to be dried and stiffened thereby and 
then passes to separation roll 6 where material 10 is sepa 
rated from drum 1 thereby completing the pretreatment 
step of this novel process. 

Material 10, thus pretreated is then subjected to the 
multicolored printing or dyeing step. In the printing line 
the less ?exible ?lm coated material 10 from the pretreat 
ment line is fed to the pressure roll 11 and advances 
through the space between roll 11 and printing drum 20, 
the surface of said drum having been moistened by water 
applicator roll 13. Material 10 is forced against the 
peripheral surface of the printing drum 20 by pressure 
roll 11 as it passes the space. The resin ?lm on material 
10 is moistened by the wet peripheral surface of drum 20, 
so material 10 sticks to the drum periphery as it advances 
along the periphery. While the drum rotates with mate 
rial 10 adhered thereto, printing rolls 12 print or dye 
different colors on the material, respectively, to produce a 
?ne quality printed product in which all the colors are 
printed properly in the predetermined register. 

It is clear from the foregoing, that the resin ?lm on 
the back of material 10 insures dimensional stability of 
said material and, further, when said ?lm has been mois 
tened, material 10 adheres to printing drum 20; since, as 
a result of these two factors, material 10 cannot stretch or 
be pulled out of line, high reliability in registration of two 
or more colors is ‘assured. 
The preferred embodiment of the present invention that 

has been shown and described above is for the purpose of 
illustration only and is not to be taken as a de?nition of 
the scope of the invention, reference being had for this 
purpose to the appended claim. 
What is claimed is: 
In a multicolored printing apparatus for printing on 

sheet material of little dimensional stability, a rotary drum 
having a peripheral surface coated with silicone rubber, 
means for applying a ‘resin solution to said peripheral sur 
face of said drum, means for continuously applying a 
sheet material of a relatively small degree of dimensional 
stability to the surface of the drum to receive a resin ?lm 
therefrom, drying means extending part of the way around 
the periphery of the drum for drying the resin ?lm re 
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ceived hy the surface of the sheet _material which is 
directed toward the drum, a rotary printing drum, means 
directing the resin-coated sheet material from said ?rst 
mentioned drum to said printing drum, with said resin 
?lm engaging the printing drum, moistening means for 
moistening the resin ?lm as it is applied to the printing 
drum, said resin ?lm having the property of adhering the 
sheet material to the printing drum as a result of moisten 
ing of the resin ?lm, and printing roll means printingv with 
a plurality of different colors, respectively, on the surface 
of the sheet material which is directed away from said 
printing drum while the sheet material adheres to the 
printing drum through the action of said resin ?lm which 
also increases the dimensional stability of the sheet mate 
rial. 
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