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ABSTRACT OF THE DISCLOSURE 
This invention relates to a process for treating paper 

and other ?exible supports so as to produce a coated 
product which provides a more uniform coating and a 
gloss greater that can be obtained by conventional proc 
esses for making stucco paper. 

This invention relates to a process for treating paper 
and other ?exible supports or substrates so as to produce 
in a single working step a coated product which can be 
printed by any known processes such as offset, letter 
press, intaglio, etc. The product also has a very smooth 
surface and a gloss greater than can be obtained by con 
ventional processes for making stucco paper; also the con 
ventional processes do not provide the same uniformity 
of coating as does this invention. 

In conventional coating methods, the high pressures 
under which the paper is treated in the ?nishing opera 
tion make it impossible for the coating surface to be 
completely regular. 
The present process resides in applying to one side 

or surface the substrate by some conventional means 
(air blade, rollers, etc.) an aqueous suspension basical 
ly comprising one or more mineral pigments, such as 
kaolin, calcium carbide, satin white and titanium dioxide, 
and an adhesive such as casein or starch or latex, and 
While still Wet—-i.e., mouldable—pressing the coated sur 
face lightly against a heated polished metal surface, such 
as a cylinder or endless belt, and then allowing it to 
dry, to produce in the coated surface an exact mirror 
image copy of the polished metal surface on which it 
dries. It is left in contact with the polished surface long 
enough to be removed therefrom without tearing. 
The function of the adhesive is to bind the pigment 

to the substrate and lessen the tendency of the coating 
to stick to the polished surface during the ?nishing step. 
Separation agents can cooperate to the same purpose. 
A synthetic adhesive having elastomeric and thermo 

plastic properties can be a single resin or a combination 
of resins; in the latter case, a hard plastic or plastics 
is usually combined with an elastomer to provide the 
required ?exibility. 
An aim of this invention is to produce a coating com 

position basically being an aqueous suspension of mineral 
pigments (kaolin, calcium carbonate, satin white and 
titanium dioxide) and- an adhesive (starch, casein, latex, 
etc.) from which most of the air introduced during 
preparation has been removed. The disadvantages of 
having air bubbles in a coating composition appear in the 
quality of the stuccoed surface and to some extent govern 
the speed of the stuccoing operation. 
Another aim of this invention is to provide a method 

to increase stuccoing operation e?'iciency, more particular 
ly during the phase of drying the water contained in the 
coating composition. 
Another aim of this invention is to produce, in coat 

ing compositions comprising mineral pigments and ad 
hesives, a state of not sticking to a chromium-plated and 
polished metal surface. 

Another aim of this invention is to provide a stucco 
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2 
paper which when out into sheets presents as a ?at sur 
face—i.e., it has no tendency to cockling or corrugate 
in a manner making it difficult to handle subsequently. 

Another aim of this invention is to provide a coated 
paper whose speci?c volume is greater and more uniform 
than can be achieved by conventional processes. 
The method for performing this invention can be de 

scribed as follows: 
A strip of paper or ?exible material from a reel goes 

to a conventional section in which one of its sides has 
a coating composition applied to it, whereafter, and while 
the coated paper surface is still wet-—i.e., mou1dable—it 
is pressed by a rubber-clothed roller against a polished 
heated metal surface, such as a cylinder or endless belt; 
as such surface rotates, the water contained in the coat 
ing evaporates and the paper. when su?iciently dry, does 
not stick to the metal surface, and when the paper sponta 
neously disengages from the surface it contains a mirror 
image thereof. 
To produce a ?awless surface on a paper various re 

quirements must be met. 
First, most of the air which is bound to be introduced 

into the coating composition during the preparation there 
of—-i.e., during pigment dispersion, dissolution of ad 
hesives and screening-must be removed. The presence 
of air bubbles in stucco paper leads to the appearance 
of spots of different sizes which are substantially devoid 
of coating and make the paper useless. To obviate this 
disadvantage, the coating composition in the tube supply 
ing the applicator section goes through a deaerator of 
the kind used in the cosmetic paste and cream and food 
stuffs industries; a low-speed, low-centrifuged-accelera 
tion and moderate-vacuum device provides from 90 to 
95% elimination of the occluded air in the coating com 
position. This step automatically obviates the associated 
defects in the stuccoed surface of the paper, since the 
coating composition used is substantially bubble-free in 
the manner essential for the process. 
A ?aw can be produced in the glossy stuccoed surface 

by any solid particle vehicled along on the uncoated side 
of the paper or coming from anywhere else in the in 
stallation, such as coating composition which has dried 
on the edges of the metal surface not covered by the 
paper and which has been deposited on the rubber-clothed 
roller pressing the paper against the metal surface at the 
?rst place of contact. Since it is substantially impossible 
to prevent such impurities from entering this section, 
an extra facility which continuously cleans the pressing 
roller has been used satisfactorily. 
As already stated, once the coating is dry enough, the 

paper ceases to stick to the metal surface and disengages 
on its own, so that a mirror image of the metal surface is 
obtained on the stuccoed surface of the paper. However, 
it is found that when the metal surface is a chromium 
plated polished material, the papers manufactured by 
this process have the disadvantage that when the coating 
has dried, the coated paper does not completely disengage 
from the metal surface, some particles of coating being 
attracted by and sticking tightly to the chromium sur 
face, with detriment to the quality of the paper due to the 
resulting surface defects. Various solutions of the prob 
lem were studied but none was fully satisfactory. For 
satifactory operation a non-sticking state must be pro 
duced in the chromium-plated metal surface; the chromium 
can exist in an “active” state--i.e., chemically active— 
and in a neutral state, and it has been found that to ensure 
that coating compositions including aqueous suspensions 
of mineral pigments and adhesives do not stick to a 
chromium-plated metal surface, the same must be in this 
neutral state--i.e., a state of inertia and inactivity in re 
spect of chemical agents. According to this invention, to 
produce a neutral state of the chromium, a periodic polish 
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ing operation can be given using felt discs to which a paste 
consisting of a mixture of chromium oxide and fatty sub 
stances such as disclosed in Pat. 3,014,833, has been ap 
plied. Although the process is completely unknown, the 
result is very satisfactory, and it has been found possible 
to maintain a non-sticking condition for periods of from 
40 to 50 hours after each such polishing step. 
One of the main difficulties with this form of stuccoing 

is the low output compared with other methods. Rates of 
output may vary from 15 to 40 metres/min; endeavours to 
improve output by increasing the temperature of the metal 
surface and therefore the drying capacity leads to a reduced 
tion of quality (less gloss) and the frequent appearance 
of irregularities in the coated surface, due to the disper 
sion agent of the coating boiling. The improvement accord 
ing to this invention is to eliminate the vapour buffer aris 
ing from evaporation of the water contained in the coating 
and in the paper moisture content, such vapour accom 
panying the paper strip during the passage thereof around 
the metal surface; also, in the zone near the paper there 
is a vapour-saturated atmosphere which reduces the evap 
oration rate and impairs drying. To overcome this disad 
vantage, a stream of hot air is directed on the uncoated 
side of the paper across the whole width thereof; the stream 
vehicles away the water vapour accompanying the strip 
and thus helps to speed up the drying of the coating; output 
can be improved by from 15 to 25%, according to paper 
and the applied weight of coating. v 

It is familiar that papers coated on just one side tend 
to cockle and corrugate, more particularly if they are out 
into pieces, and since most of the subsequent processing 
machinery requires the material for treatment to be sub 
stantially ?at, this disadvantage leads to problems which 
react on the quality of printing and also on the e?iciency 
of handling operations. . 

In the case of conventional stucco paper, this tendency 
is reduced during ?nishing operations, more particularly 
during calendering, which from this point of view, as it 
were, irons or ?attens the paper. 0n the other hand, this 
opportunity does not occur in coating processes based on 
shaping against a metal surface, since the coated paper is 
given substantially complete ?nishing in this step. When a 
paper strip goes, with pressure, between a rigid member 
(the metal-surfaced cylinder) and a ?exible member (the 
rubber-clothed roller), the same undergoes a deforma 
tion causing the paper to lengthen and modifying the di 
mensions thereof—-i.e., the rigid member sinks slightly in 
the rubber-clothed roller so that the contact between the 
rigid member and the ?exible member is not a line of 
negligible width but a zone of a width depending on the 
applied pressure, the hardness of the ?exible roller and 
the diameter thereof. The end result is that the coated 
paper tends to cookie and not stay ?at; this disadvantage 
depends upon a variety of factors, e.g. moisture in the 
paper, its weight, working pressure in the contact zone and 
hardness of the rubber-coated ?exible roller. Studies and 
experiments have been made in which these factors have 
been varied, but without any fully satisfactory result being 
achieved, the paper staying ?at in the best case within very 
narrow environmental limits. According to the improve 
ment provided by this invention, the uncoated side of the 
paper is treated with a compensating layer in an amount 
and of a nature depending upon paper weight, the com 
pensating layer basically comprising a solution of natural 
adhesive mixed with hygroscopic substances which facili 
tate conditioning of the paper. The treatment is given in a 
special ?lter press in a way so that the glossy coated sur 
face does not lose any of its properties; such press is dis 
posed in the same machine between the drying section and 
the rolling section. 

In the manufacture of papers with mineral coatings, the 
manufacturing process also comprises further subsequent 
steps usually performed outside the coating machine; 
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very often, the paper goes through glazing or dofr‘ering 
calende‘rs to give it the required surface ?nish for presenta 
tion and as technically necessary for subsequent use. 

Consequently, and because of the high working pres 
sures used, the speci?c volume is reduced considerably 
and there is an increased risk of irregularities being 
formed across and along the paper strip. In the present 
process, the stucco paper is given its ?nal state in the same 
coating machine and requires no further ?nishing step; 
also, since the water contained in the mineral coating is 
evaporated through the base paper, the ?bres thereof swell 
and help to increase the speci?c volume. The difference 
from papers stuccoed by other processes can vary‘ from 
'15 to 25%, an increase which, taken together with the 
improved regularity, for the reasons hereinbefore given, 
represents a considerable advantage in the operations 
which users of such papers need to perform. 

I claim as my invention: 
1. A process for mould coating a ?exible substrate, 

such as paper, with a pigment and binding composition 
comprising: 

(a) removing substantially all of the air from the com 
position to render such composition substantially 

, free from air bubbles; 
(b) applying such air bubble-free composition to one 

side of the substrate; 
(0) pressing the coated side of the substrate while still 
wet with the coating against a polished heated chro 
mium surface; 

(d) maintaining such chromium surface in a neutral 
state of inactivity with respect to the components of 
the composition by periodically polishing the same 
with a paste consisting of a mixture of chromium 
oxide and fatty substances so that components of the 
composition do not adhere thereto and whereby for 
such reason the substrate can separate from the sur 
face in its entirety and without tearing; 

(e) heating the surface to a sufficiently high tempera 
ture as to dry the coating and provide for the self-dis‘ 
engaging release of the substrate from the surface 
with the dry coated side of the substrate containing 
a mirror image of the surface; 

(f) directing a stream of hot air on the uncoated side 
of the substrate to remove the vapor barrier arising 
from the evaporation of the moisture content in the 
composition as the substrate is drying on the surface 
and thereby to aid in the drying of the substrate on 
the ‘surface; and 

(g) treating the uncoated side of the substrate with a 
compensating layer of a hygroscopic mixture under a 
pressure insui?cient to effect the coated side so as to 
cause the coated side to lose any of its properties but 
su?icient to condition the substrate so that it is smooth 
with the coated side having a glossy quality. ~ 
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