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My present invention relates to the application 
to both sides of a web or sheet of a coating which 
is thereupon given a finishing treatment, all in 
one operation. The process herein disclosed is an 
adaptation and extension of the coating and fin 
ishing treatment set forth in my application filed 
May 1, 1940, under Serial No. 332,675. While the 
steps and conditions which are special to the 
present invention will be fully explained herein 
after, there will be no need for a detailed de 
Scription as to phases of the process which are 
common to those which have been dealt with at 
length in my previous application just referred to. 
As a primary objective, I am to apply economi 

cally and with speed, by the method now to be 
explained, upon opposite sides of a paper sheet 
or web, coatings each having a finished surface 
which will adapt the paper for various purposes, 
to receive printing being one of them. The coat 
ings on both sides of the paper are uniform, al 
though not necessarily of the same raight. As 
the result of the treatments to which they are 
subjected, the coatings are rendered Substan 
tially blemish-free. Such a coating on both 
sides is produced and finished in one operation 
while the paper in the form of a web is traveling 
at high speed. The attainment of these cbjects 
and advantages is possible by performance of the 
steps and maintenance of the conditions herein 
after described with the aid of apparatus Such as 
is diagrammatically illustrated in the accom 
panying drawing to which reference will now 
be made. 
In commercial practice, a Web of raw paper 

stock P, previously wound into a roll 3, is un 
Wound therefrom to be acted upon in Succession 
by various agencies which may include compan 
ion upper and lower rolls 4 and 5, respectively, 
comprised in a double coating unit C. The low 
er roll dips into a pan 6 containing a plastic 
coating mixture, whereas a like coating, con 
tained in an upper pan , may be flowed from a 
nozzle 8 onto the upper roll. A circulation Sys 
tem, including a pump 9, connects the two pans 
So as to maintain unifornity in the plastic mix 
tures contained therein. Doctors O and f, one 
associated with each roll, serve to regulate the 
amount of coating that is transferred upon their 
peripheries for deposit upon and adherence to 
opposite sides of the web. The two rolls be 
tween which the web is passed and which are ac 
curately and adjustably located in relation to the 
paper, may be rotated at a peripheral speed which 
corresponds to, or is more, or less than, the lineal 
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intaglio Surface so as to deposit the coating in the 
form of Small mounds upon opposite sides of the 
Web, the coating so applied being in substan 
tially the exact amount that is to be retained 
upon each side of the web whereby the removal 
of any excess of coating becomes unnecessary. 
Although the coating is uniformly applied, its 
Weight is easily controllable and either side of 
the web may carry a relatively iight or heavy 
coat, as desired. 
The web which may thus be coated on opposite 

Sides in one operation passes on to a smoothing 
unit S which is mounted close to the coating unit 
and desirably is shiftable toward and from the 
Same S0 as to vary the distance therebetween. 
The Smoothing unit comprises, by preference, a 
pair of Spaced upper rolls 5 and 6 which are 
in Staggered relation to a pair of spaced lower 
rolls f and 8. The spacing and adjustment of 
the upper rolls relative to the lower rolls is such 
that the Web is required to execute a sinuous 
movement while passing through the Smoothing 
unit, the coating on the upper side of the web 
receiving engagement from the upper rolls while 
the coating on the under side receives engage 
ment from the lower rolls. These rolls are ro 
tated either by frictional engagement of the ad 
vancing web or are independently power driven 
at Whatever speed may be found most desirable. 
By reason of the staggered relationship of the 
Several rolls, the contact of each with the coat 
ing on the web while light is sufficient to effect 
a leveling and even Spreading of the coating upon 
both sides of the Web. 
From the Smoothing unit the web advances 

through a drying unit D where the plastic coat 
ings are subjected Successively to two heating 
agencies, the first fluid and intangibie and the 
second solid. As shown, the first heating me 
dium operates in an elongated chamber E hav 
ing opposed Surfaces between which the Web ad 
vances, these surfaces being successively inclined 
toward each other and then receding abruptly 
Whereby to deflect air currents advancing with 
the Web toward the coating On opposite sides 
thereof at numerous points lengthwise of the 
dryer. The web is thus Sustained free of con 
tact with the adjacent surfaces. The capacity 
of this part of the dryer, which is determined by 
numerous factors including its length in relation 
to the Speed of travel of the web, the temperature 
and humidity of the air which is circulated there 
through, etc., should be such as to definitely 
initiate transformation of the coating on both 

advance of the web. Preferably the rolls have an 55 sides of the web to a state of non-fluidity. 
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The further transformation of the coating to 

a condition of substantial non-plasticity takes 
place while the web continues its travel into the 
second part of the drying unit, where it passes 
over a series of heated drums of which six are 
shown. Here the upper coated surface of the 
web is brought into contact with three of the 
rolls designated as a, b, and c, the lower surface 
of the web being brought into contact with the 
remaining three rolls d, e, and f. The travel is 
first over or around one roll and then the next 
in such a way that the upper side and then the 
lower is alternately contacted by one of the 
heated rolls. A power drive may be used for ro 
tating the rolls at a speed which desirably cor 
responds with the advance of the Web. At the 
conclusion of the travel of the Web past these 
rolls which constitute the secondary phase of the 
drying operation, it is expected that the coating 
on the web will become substantially non-plastic 
although still in damp condition. 
Upon leaving the dryer unit the web passes on 

to a molding unit F where its two coatings are 
subjected to a finishing treatment. It enters 
first between upper and lower companion rolls 
20 and 2, respectively, the latter being main 
tained with pressure against a revolving finish 
ing drum 22 having a hard smooth surface which 
is desirably chromium plated. Before entering 
the nip between the rolls 20 and 2, water con 
tained in a pan 23 is flowed or otherwise depos 
ited in a controlled amount upon the upper roll 
20 with which a doctor 24 may be associated to 
regulate the amount of the water so transferred 
to the roll. The wet surface of this roll, upon 
coming in contact with the upper coated side of 
the web, effects a remoistening thereof prior to 
contact of the same coated side of the Web with 
the finishing drum 22. As a result of this re 
moistening step, the treated coating is Semi 
plasticized and conditioned for the ensuing fin 
ishing treatment upon the finishing drum. 
While passing around with this drum which is 
power driven at a speed corresponding with the 
advance of the web, the contacted coating is 
molded (with the aid of additional pressure rolls 
if desired) so that at the conclusion of its travel 
the coating is rendered very Smooth and blenish 
free so as to be conditioned for printing or other 
purposes. The finishing drum should be heated 
so as to effect a transformation of the contacted 
coating from its initial semi-plastic condition to 
one which is substantially non-plastic at the 
conclusion of this operation. 
The Web breaks contact with the finishing 

drum when passing over a stripping roll 25 from 
which point it continues on to and past an idler 
roll 26 after which the unfinished coating may 
be lightly sprayed as at 27. Proceeding on, the 
web passes between a second pair of companion 
rolls 28 and 29, the latter dipping into a pan 30 
containing water or other rewetting agent. A 
doctor 3 associated with the roll 29 is adapted 
to regulate the amount of water that is carried 
by the roll surface into contact with the coating 
on the under side of the web. This coated side of 
the web is remoistened in consequence, just prior 
to its application to a second finishing drum 32 
against which it is pressed by the roll 28 with 
the aid of hydraulic or other pressure means, as 
desired. Additional pressure rolls may also be 
employed, should this be advisable, to assist in 
molding of the remoistened coating during the 
period of its contact with the finishing drum 
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Upon completion of its travel around the sec 

Ond finishing drum, the coated side of the Web 
in contact therewith will have become relatively 
dry and non-plastic SO that it is fit to be stripped 
therefrom with the aid of a roll 33 preliminary 
to its further travel to a stand where it is re 
Wound into a roll 34. 
Summarizing, the treatment which is imparted 

to the Web, by the process herein described, is the 
application, in one operation, of a plastic coat 
ing to both sides of a traveling web, the acceler 
ated setting of the coating in response to succes 
sive fluid and Solid drying influences, the coating 
being thereby rendered substantially non-plastic 
but without complete reduction of its moisture 
content, the application to the coating on one 
side of the Web of a rewetting agent whereby to 
semi-plasticize such coating in preparation for 
finishing treatment upon a heated finishing drum 
which renders the coating so treated substan 
tially non-plastic, and, promptly thereafter, the 
application to the coating on the other side of 
the paper of a remoistening agent whereby such 
coating is rendered semi-plastic in preparation 
for treatment by a second finishing drum where 
On molding takes place while the Web concludes 
its travel through the apparatus. 
The coating process herein described is appli 

cable to raw paper stock of any suitable kind, 
preferably in Web form, and the ingredients con 
tained in the coating may be chosen from a num 
ber of different materials now commercially in 
use. The coating mixture may include, for ex 
ample, a mineral pigment Such as clay, baryta, 
or satin white, and a binder of casein, gelatine, 
starch, glue, or other suitable material, usually 
contained in an aqueous dispersion. By the term 
"paper,' as used herein, I mean to include any 
and all materials in sheet form whereon a coat 
ing may be applied and treated in accordance 
with the present invention, and no distinction 
is intended between various kinds and classes of . 
papers such, for example, as printing and photo 
graphic papers, or paper and paper board. 
The term “semi-plastic,' as used herein, refers 

to an intermediate condition of the coating at 
the time of its application to the finishing sur 
face. In this condition the coating, while Some 
what plastic and integral and homogeneous, is 
definitely below the liquid stage or free flowing 
point. It is tempered and softened to the extent 
at least that its binder constituent is soft, Swollen 
and tacky So as to have capacity for adhering to 
and molding upon a finishing Surface. Also the 
water content is very substantially reduced from 
that obtaining in the initial condition of plas 
ticity. This reduction in water content is prob 
ably a half or more. 
In the method of coating and finishing herein 

disclosed, there is, of course, need for close con 
trol over the condition of the coating from the 
moment of its application in a fluid condition, 
through the succeeding stages (1) where an 
accelerated partial drying to a substantially non 
plastic condition is induced, (2) where the coat 
ing, after becoming non-plastic, is then changed 
back to a semi-plastic condition which is con 
ducive to molding upon a finishing Surface, with 
the aid of heat and pressure, and (3) where the 
coating is again transformed to a substantially 
non-plastic condition in which the moisture con 
tent is greatly reduced, thereby facilitating its 
ready stripping from the finishing Surface. The 

which is also heated the same as is the drum 22. 75 close control necessary for these Operations may 
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be maintained while the paper web is traveling 
at speed. 
In any coating process wherein the applied 

coating on both sides is so wet as to Saturate the 
sheet, accelerated drying cannot be achieved by 
a heat transfer medium which operates upon 
only one coated side of the paper. If one freshly 
coated side of the paper be pressed against a 
heated finishing surface, the other side whereon 
the coating is still soft and plastic is liable to be 
rendered coarse and unpolished when brought 
into contact with the usual pressure roll of rub 
ber or other material. For reasons such as this 
it has been impossible, with previous coating 
practices, to coat and finish both sides of a trav 
eling paper web either simultaneously or se 
quentially. 
According to the present invention, the two 

coated sides of the paper are brought simulta 
neously to a condition of substantial non-plas 
ticity by a drying agency which comprises first 
an intangible fluid heating medium which acts 
simultaneously upon both coated faces of the 
paper while free of contact with surrounding 
surfaces, and then, after setting has commenced, 
by a tangible solid heating medium which ef 
fects a transfer of heat alternately to the coat 
ings on the two sides of the paper, both coatings 
being, in consequence, rendered non-plastic at 
substantially one and the same time. From this 
point on, the two coatings are treated separately, 
first one and then the other being rewet and 
finished. At the moment of first rewetting, 
both coatings are in a substantially non-plastic 
condition. Due to the relatively high moisture 
content which is then remaining in the paper 
and coatings, only a small amount of water is 
needed for rewetting of the proximate coating 
with a consequent semi-plasticization thereof. It 
is expected that the travel of the web will be 
sufficiently fast to prevent the moisture enter 
ing through the coating on one side from pene 
trating the sheet to render the coating semi 
plastic on the other side, before contact with 
the finishing surface takes place and moulding 
is completed. 

After the web has completed its travel around 
the first finishing drum, it may be advisable to 
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apply a first moistening, as with the spray 27, 
this constituting the first stage of the rewetting 
treatment to which the Second coated Side of 
the web is subjected. By so proceeding the 
coated surface is tempered and prepared to re 
ceive a second moistening from the roll 29 just 
prior to molding upon the finishing drum 32. 
The effect of this two stage moistening treatment 
is to restore to the unfinished coating a moisture 
content about the same as it held prior to mold 
ing of the first coating on the finishing drum 22 
when the binders were slightly swelled. Due to 
the slow rate of swelling, consequent upon re 
moistening of a dry coating, a preliminary spray 
moistening may be necessary, particularly with 
high speed operation, otherwise the second coat 
ing may not be moldable promptly in response 
to a single remoistening. When molding of the 
coating on the second side is proceeding, insuffi 
cient time will have elapsed for the remoistening 
agent to penetrate through to the finished coat 
ing on the first side. This finished coating will 
accordingly not be softened to the extent of in 
curring liability to marring when receiving con 
tact from the pressure roll. The moisture which 
enters the coating last finished will eventually 
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from without detrimentally affecting the finish 
upon the outer coating. 
My improved coating and finishing method 

which comprises the two steps of first setting the 
coating and then softening it again it admirably 
Suited to the production of a paper having a 
finished coating upon each of its sides for the 
reason that the web can pass right from the first 
finishing drum onto the second drum. While the 
two coatings are finished in sequence, instead of 
simultaneously, they are, in effect, treated in one 
and the same operation because the second pass 
follows immediately after the first pass with no 
halting or interruption therebetween. 
In the case of a web which is rewet to substan 

tially increase its normal moisture content and 
then subjected to pressure contact with a finish 
ing surface, the result is a hard finished surface. 
At the time of this treatment the paper is in a 
Soft condition, due to remoistening, so that it 
is readily moldable upon a finishing surface. The 
coating itself may be so light as to be compar 
able with a so-called "machine coating' in that 
its weight need not exceed five pounds; in fact 
it may be much less, perhaps not more than 
three pounds. The pressure required for mold 
ing a softened paper having such a light coat 
is also definitely less than that required for cal 
endering which usually runs higher than 500 
pounds per lineal inch. The result is a hard 
finished surface with the paper body not con 
densed to any such degree as is characteristic of 
a machine coated paper whose coating is not 
molded to acquire the perfection of finish im 
partible only by a finishing treatment and whose 
base is not crushed, often detrimentally, in re 
Sponse to any such pressures as obtain in a cal 
endering machine, 
A further feature of advantage in a coated 

paper produced according to the present method 
is the relative hardness or density of the coat 
ings. From start to finish, none of the coating 
is Squeezed off or removed from the sheet. The 
full Weight of the applied coating remains on the 
paper to the end. None of it is expressed out. 
during the finishing operation. At the time of 
finishing, the coating has a relatively high vis 
cosity, requiring a high pressure to produce flow 
ing and molding. Such a pressure which is ap 
plied during the step of finishing serves to thor 
oughly condense and compress the coatings, re 
Sulting in their acquiring thereon relatively non 
porous Surface films. . ty 
A setting agent may be added to both coat 

ings at or subsequent to the time of the second 
rewetting operation. The action of such an 
agent is both penetrating and rapid so that its 
introduction just before final finishing will not 
adversely affect the bond between the coating 
particles and between the coating mass and the 
paper base. The coatings so treated will be hard 
er, in Consequence, and relatively insoluble in 
Water. 
I claim: w 

1. A method of successively molding aqueous 
mineral coatings applied to opposite sides of a 
Web which coatings are in substantially non 
plastic condition, comprising the steps of mois 
tening the exposed surface of one coating to 
render it semi-plastic, then subjecting the sur 
face of the Semi-plastic coating to pressure con 
tact with a heated finishing surface to mold 
the engaged coating while the coating on the 
opposite web side remains substantially non pass through the paper and be dissipated there- 75 plastic, moistening the exposed surface of the 



4. 
coating last named to restore thereto some of 
the moisture content thereof yielded during 
molding of the first named coating to render 
the second named coating readily receptive to 
moisture, thereafter again moistening the ex 
posed surface of the second named coating to 
render it semi-plastic, and then subjecting the 
exposed surface of the Second named coating 
to pressure contact with a heated finishing sur 
face to mold the second named coating before 
its added moisture content penetrates to the first 
named molded coating. 

2. In the art of continuously coating paper, 
the steps of applying an aqueous mineral coat 
ing in plastic state simultaneously to both sides 
of a moving paper web, of then subjecting both 
coatings on the paper web to a drying treatment 
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to transform the plastic coatings on both sides 
thereof to a substantially non-piastic condition, 
of then moistening the exposed surface of one : 
Coating to render it semi-plastic, then subjecting 
the surface of the semi-plastic coating to pres 
Sure contact with a heated finishing surface to 
mold the engaged coating while the coating on 
the opposite web side remains substantially non 
plastic, moistening the exposed surface of the 
coating last named to restore thereto some of 
the moisture content thereof yielded during 
molding of the first named coating to render the 
Second named coating readily receptive to mois 
ture, thereafter again moistening the exposed 
Surface of said second named coating to render 
it semi-plastic, and then subjecting the exposed 
surface of said second named coating to pres 
Sure contact with a heated finishing surface 
before its added moisture content penetrates to 
the first named molded coating. 

3. The method of treating a paper web having 
a highly damp non-plastic aqueous-mineral 
coating on each side thereof, comprising the steps 
of moistening the exposed surface of the coating 
on one side of the web to render it semi-plastic, 
then immediately thereafter subjecting such ex 
posed surface of the semi-plastic coating to pres 
Sure contact with a heated finishing surface to 
mold the coating thereon before moisture from 
Said semi-plastic coating can penetrate through 
the web to the coating on the reverse side of the 
web, then moistening the exposed surface of the 
still non-plastic coating on said reverse side of 
the web to render it semi-plastic, and then im 
mediately thereafter subjecting the exposed sur 
face of the coating Qn said reverse side of the 
web to pressure contact with a heated finishing 
surface to mold the coating thereon before the 
moisture content therein penetrates through the 
Web to the first named molded coating. 

4. In a machine for operating upon a traveling 
paper web having an aqueous mineral non-plastic 
coating on each side thereof, means for moisten 
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ing the coating on one side of the web to render 
it semi-plastic, a heated finishing drum adjacent 
said moistening means for molding said semi 
plastic coating, means spaced from said drum in 
the direction of travel of the web for restoring 
moisture to the coating on the other side of the 
web yielded during molding of the first coating, 
means spaced from the moisture restoring means 
in the direction of travel of the web for moisten 
ing the second coating to render it semi-plastic, 
and a second, heated finishing drum adjacent 
said last moistening means for molding the sec 
Ond COating. 

5. In a machine, for operating upon a traveling 
paper web, a pair of vertically aligned rolls for 
engaging opposed sides of the web and applying 
an aqueous mineral plastic coating thereon, a 
plurality of rolls adjustably spaced from the first 
rolls in the direction of travel of the Web for en 
gaging opposed sides of the web and smoothing 
the coatings thereon, a drying unit Spaced from 
the smoothing rolls in the direction of travel of 
the web for rendering the coatings on both sides 
of the web substantially non-plastic, means 
spaced from the drying unit in the direction of 
travel of the web for moistening the coating on 
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one side of the web to render it semi-plastic, a 
heated finishing drum adjacent said moistening 
means for molding said semi-plastic coating, 
spray means spaced from said drum for restors 
ing moisture to the coating on the opposed side 
of the web yielded during molding of the first 
coating, means spaced from said spray means in 
the direction of travel of the web for moistening 
said second coating and rendering it semi-plastic, 
and a second heated finishing drum adjacent 
said last moistening means for molding the last 
named coating. s 

6. In a machine for operating upon a traveling 
paper web, means for applying an aqueous plas 
tic mineral coating to opposite sides of the web, 
a plurality of rolls spaced from the first rolls in 
the direction of travel of the Web for engaging 
opposed sides of the Web and Smoothing the coat 
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ings thereon, a drying unit spaced from the 
smoothing rolls in the direction of travel of the 
web for rendering the coatings on both sides of 
the web substantially non-plastic, means Spaced 
from the drying unit in the direction of travel 
of the web for moistening the coating on One 
side of the web to render it semi-plastic, a heated 
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finishing drum adjacent said moistening means 
for molding said ... semi-plastic coating, means 
spaced from said drum in the direction of travel 
of the web for moistening said second coating 
and rendering it semi-plastic, and a second 
heated finishing drum adjacent said last mois 
tening means for molding the last named 
00ating. 

WILLIAM.F. GRUPE. 


