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15 Claims. (C. 91-9) 
This invention relates to processes and ap 

paratus for carrying out mechanically and con 
tinuously the surfacing of sheet material, pairs 
ticularly paper, in continuous lengths, with pig 
ments, warnishes, acquers, waterproofing con 
positions and the ice. 
The invention deals with a flotation process 

of the type which consists in depositing the 
pigment or other coating composition in the 
form of a liquid firm upon the surface of 8, liquid 
flotation medium and transferring the film as 
a coating on to a continuous web of paper or 
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other sheet materia. 
In processes of the above type the film may 

be transferred from the surface of the flotation 
medium to the paper in various different Ways. 
For example the pigment or like film-forming 
solution may be deposited continuously on to 
the surface of a liquid carrier medium in an 
annular trough which is bodily rotatable about 
a central vertical axis, and the film removed by 
traversing a continuous web of paper in contact 
with the under Surface of a roller located at a 
fixed station and dipping into the flotation ne 
dium. Alternatively the annular trough may be 
fixed and the web-carrying roller movable bod 
ily round the trough. With machines of the 
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above kind the film is picked up by what is in 
effect a rolling notion of the paper Surface in 
relation to that of the flotation medium. A sin 
lar effect can also be obtained by creating a 
current in the flotation. Emedium so as to move 
the medium bodily with the film upon it up to 
a fixed station at which the film is taken of 
by the paper. In another process, described in 
U. S. Patent No. 1,912,885 the flotation mediurn 
is stationary and the web of paper is traversed 
past a fixed station in such manner that suc 
cessive portions in the length of the web come 
into contact with the medium and remove the 
film by movement thereof in relation to the . 
flotation medium in a direction along its sur 
face-the process being based on the fact that 
films produced by the deposition on a flotation 
medium of suitable liquid compositions have 
sufficient tensile strength to enable them to be 
drawn along the surface of a stationary flota 
tion medium without disruption. 
The present invention is concerned with means 

for controlling the spreading and orientation of 
the film on the flotation medium, and the for 
mation of patterns in the film, and is applicable 
in general to all processes of the type previously 
referred to, irrespective of the particular method 
employed for transferring the film to the paper 

metal plate attached to a non-metallic frame of 
celluloid or the like) which forms the boundary 

of other We, the new method of control is, 
however, sprincipally contemplated with refer 
ence to the flotation process described in U. S. . 
Patent No. 92,885 and in certain cases to a 
for in of that process in which the colour fila 5 
passes over a transfer surface (e. g. a revolving 
cylinder or a noving endless band) at a point 
iratermediate between the main colour supply sta 
tion and the paper coating station. According 
to the present invention a flotation process of 
the type described is characterized by the ap 
plication at selected locations (either directly 
or indirectly through some portion of the ap 
paratus used for carrying out the process) of 
a regulated electric or magnetic potential, or a 
Combination of both, to the flotation mediu . 
and/or to the film floating thereon and/or to 
a transfer Surface. The purpose of such appli 
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cation is to control the spreading and orienta 
tion of the film or film-forming materials and 
the , formation of patterns as will hereinafter 
be more fully described. 

In one form of the invention the potential is 
applied to the Wall of the flotation trough or of a 
frame within the trough which forms the bound 25 
ary for the edges of the film, such application be 
ing made to control the spreading and orienta 
tion of the film with which the paper web is to be 
coated. With some pigment solutions there is a 
tendency for the colour to accumulate along the 
boundary wall of the film and thus to produce 
dark edges on the paper web. This disability may - - 
be remedied according to the present invention 
by applying a potential to a metal frame (or a 
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wall of the film. The effect of the applied poten 
tia is to repel the colour from the boundary Wall 
and thereby prevent an accumulation of colour 
there. 

In another form 
40 

of the invention a potential 
difference is applied between the bulk of the flo 
tation medium and mechanical agitating devices 
which dip into the medium and operate to form 
patterns in the film. The application of a poten- 45 
tial in this case affects the pattern produced by 
the agitating devices. . - 
In a further form of the invention in which a 

transfer surface is used between the main colour 
supply station and the coating station, a pat- 50 
terned orientation of the colour film is produced 
by applying a regulated potential to certain se 
lected areas of the transfer surface. For ex 
ample, the transfer surface may be of metal and 
selected portions thereof may be coated with 55 
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2 
insulating material, So that when a potential is 
applied to it, a desired pattern can be produced 
in the film by the difference in effect of the ap 
plied potential acting through the insulated and 
uninsulated portions of the transfer Surface re 
Spectively. 
Some examples embodying the foregoing and 

other features of the invention will now be de 
Scribed with reference to the accompanying draw 
ings, in which:- 

Figure 1 is a side elevation showing the general 
arrangement of the machine, 

Figure 2 is a perspective view, to a larger Scale 
than Figure 1, showing more clearly certain de 
tails of the machine, 

Figure 3 is a side elevation illustrating that ex 
ample of the invention in which a potential is 
applied to selected areas of a transfer roller, 
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Figure 4 is a perspective view showing the 
transfer roller in more detail, and 

Figure 5 is a side elevation showing an alter 
native method of feeding the film-forming mate 
rial. 
It is to be understood that for the Sake of clear 

ness the drawings have been made largely dia 
grammatic. In the several figures like parts are 
indicated by like reference numerals. 
In the first example (see Figures 1 and 2) the 

potential control is applied to the frame used for 
forming a still pool in the coating of paper by the 
continuous flotation method described in U. S. 
Patent No. 1,912,885. The apparatus comprises 
in combination a trough O to contain the flota 
tion medium (e.g. water), means Such as One or 
more droppers for maintaining a substantially 
continuous supply of the film-forming liquid to 
the surface of the flotation medium, a guide or 
doctor 2 arranged to dip into or just to touch 

, the surface of the flotation medium or the film 
carried upon it at a station spaced apart from 
the region at which the film-forming liquid is 
supplied, means for traversing a continuous Web 
3 of paper from a supply reel 4 under the doc 

tor 2 and from thence to a take-up spool 5, and 
an open framework 6 spaced apart inwardly 
from the sides of the trough 0 and arranged to 
form a still pool within which the film-forming 
liquid is deposited by the dropper . The film 
forming liquid (in the present case a solution of 
printer's ink in petrol) spreads out naturally over 
the whole surface of the flotation medium bound 
ed by the frame f6, forming a thin cohesive film. 
Marbled patterns may be produced by means of a 
mechanical agitator operating within the still 
pool at a station between the doctor f2 and the 
dropper f, the agitator comprising a shaft on 
which is mounted a series of inclined discs 8 
so arranged that adjacent discs are at opposite 
inclinations to the axis of the shaft. By con 
tinuous rotation of the agitator shaft at a slow 
speed, the movement of the discs 8 produces a 
wave-form effect. 

In the first example the invention is applied 
to the apparatus described above in the follow 
ing way. At selected points on the inside of the 
still pool frame 6, which is of celluloid, a po 
tential is applied to metal plates 9 attached to 
the frame and dipping into the colour film and 
the flotation medium, for the purpose of repelling 
the colour from the frame. The plates 9 form 
an electrode which is connected by an insulated 
lead 20 to one pole 26 of a 3-4 volt battery 22. 
Two metal plates 23 are placed on the bottom 
of the flotation trough O forming a Second elec 
trode which is connected by insulated leads 5 
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with the other pole 2 f of the battery 22. Con 
veniently the electrodes 23 are formed by strips 
of brass extending the full width of the trough. 
As already indicated, there is a tendency under 
Some conditions for the colour to accumulate 
along the inner side of the frame 6 and to pro 
duce dark selvedges on the paper. The applica 
tion of a potential in the manner just described 
remedies this disability. The electrode 9 may 
be a single plate clipped on to the frame 6 and 
extending any desired way round the frame, Or al 
ternatively several separate plates electrically 
connected together may be employed. 
In the second example, also illustrated in 

Figures 1 and 2, the potential is applied to the 
pattern-forming discs 8. In this application of 
the invention one electrode is constituted by the 
discs 8 which are connected to the pole 26 of 
the battery by an insulated lead 27 which makes 
contact with the bearings 28 of the agitator shaft. 
The other electrode is as before formed by plates 
23 placed in the bottom of the flotation trough 
and connected by insulated leads to the pole 2 
of the battery. Under the conditions in which 
the present example was carried out, the appli 
cation of positive and negative potentials to the 
discs 8 caused a difference in the pattern, aris 
ing from the attraction of the colour to or its re 
pulsion from the discs. By Such means the 
strength and clearness of the outline of the pat 
tern and the depth and contrast in the shading 
were considerably altered. Other differences in 
pattern were also produced by altering the Supply 
voltage. 
A high-resistance variable potentiometer 29 

may be included in the battery circuit so that 
the applied potential may be smoothly varied 
from Zero to full voltage of the battery used. A 
switch 30 may also be fitted in order to enable 
the current to be reversed. 

Instead of applying a steady potential, a fluc 
tuating direct current voltage or an alternating 
current voltage may be applied to the flotation 
medium or to the film. A difference of potential 
may, if desired, be applied between two pattern 
forming devices or between two sets of such de 
vices, dipping into the flotation medium. These 
devices may be stationary or movable, and the 
film is attracted to or repelled from them accord 
ing to the pole of the battery with which they 
are connected. It is also within the invention 
to apply a substantially high voltage to the film 
by employing a condenser whereof one plate is 
placed just beneath the surface of the flotation 
medium, and the other is located above it, the 
intervening film and air constituting the dielectric. 
Alternatively both may be placed above or both 
below the surface of the flotation medium. 
The term "electric or magnetic potential” where 

used herein is intended to include the use of high 
voltage discharges for producing patterns by 
actual breaking down of the dielectric, and also 
magnetic and electro-magnetic effects on films 
containing colloidal or finely dispersed magnetic 
Substances. It is also within the invention to 
generate the necessary potential difference with 
out the aid of an external battery or other gen 
erator by employing two different metals as elec 
trodes, the flotation medium itself forming the 
electrolyte. 
A further application of the invention is to 

film-forming liquids which comprise mixtures 
of liquid reagents, for example a mixture of a 
pigment and a suitable dye (i. e. a dye soluble 
in petrol but not in water) in a petrol Solution. 
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2,058,494. 
In certain cases where a potential is applied (di 
rectly or indirectly) to such mixtures it is found 
that one constituent of the mixture will be af 
fected by the potential while the other will re 
main unaffected. 
The results described above refer to the appli 

cation of potentials to films formed by spreading 
one colour on the flotation medium, but it will 
be appreciated that it is within the scope of the 
invention to apply potentials to films formed with 
more than one colour (e. g. by means of the 
marbling device with moving droppers described 
in U. S. Patent No. 1912,885 not only for control 
ling them as above described, but also for con 
trolling the relation of different colours to each 
other and the proportion of space which each of 
them shall occupy in the total film. 
In the third illustrated example (see Figures 3, 

4, and 5) the application of a potential is used in 
conjunction with that form of the flotation proc 
ess in which a transfer surface is employed be 
tween the main colour supply station and the 
coating station. The apparatus is arranged in 
substantially the same manner as before as to the 
trough (), the dropper or droppers G for supply 
ing the film-forming material to the top of the 
flotation medium, the still pool frame 6, and the 
doctor 2 under which the paper web is continu 
ously traversed. In this example, however, a 
transfer roller 36 of metal (e. g. braSS) is located 
in front of the doctor 2 with its axis parallel with 
the doctor, and is arranged to dip into the flota 
tion medium. As will be seen, the transfer roller 
3 extends the full width of the still pool frame. 
The roller is supported in bearings 32 and is ro 
tated in a direction (clockwise as viewed in Figure 
3) Such that its surface remote from the doctor 
is moving downwardly into the flotation medium. 
The coating liquid supplied by the dropper 
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spreads out in a film over the surface of the 
flotation medium within the still pool frame, and 
it is carried by the transfer roller 3 under the 
surface of the flotation medium, and is fed to the 
exposed surface of that medium on the side of the 
roller adjacent to the doctor, where most of the 
coating liquid spreads in a film over that surface, 
while a small quantity (varying according to the 
colour used) adheres to the roller during the con 
tinuance of its revolution. 
For the purpose of producing a patterned 

orientation of the film by the roller 3, a coating 
of insulating varnish is applied to its surface over 
selected portions to conform with the desired 
pattern. A potential is applied to the roller by 
connecting one pole 26 of a battery 22 to a termi 
nal 33 on the bearings 32 of the roller by means 
of a lead wire 38, while the other pole 2 of the 
battery is connected by a lead 25 to a metal elec 
trode 23 placed in the bottom of the flotation 
trough. The electrode 23 extends substantially 
the full width of the trough and is located near 
the doctor. In one series of experiments, the cur 
rent was varied from 2 to 60 milliamperes accord 
ing to the coating liquids used and the voltage 
employed. By these means the proportion of the 
coating liquid discharged by different portions of 
the roller on the surface of the flotation medium 
may be increased or diminished according to 
whether such portions are insulated or uninsul 
lated, and also according to the sign of the poten 
tial applied to the particular coating liquid in use. 
In this way, a patterned film is transferred to the 
surface of the flotation medium between the roller 
and the doctor, and 8 Corresponding pattern is 
formed on the paper web. By altering the po 

3 
larity and varying the voltage of the applied po 
tential many variations may be made in the pat 
terns produced; for example dark patterns on a 
pale background of the same colour or pale pat 
terns on a dark background of the same colour 
may be obtained, the effects varying somewhat 
for different colours. 

Contrast in the patterns depends upon the 
roller being kept clean as well as upon the volt 
age of the applied potential. A scraper 35 in the 
form of a rubber strip supported by a bar 36 is 
therefore employed for maintaining a clean sur 
face and preventing an accumulation on the 
transfer roller of colour which has not spread on 
to the Surface of the flotation medium. The 
Scraper 35 bears on the upper surface of the 
transfer roller on that side of it remote from the 
doctor, and the bar 36 by which it is carried is 
Supported by brackets 3 at the sides of the ma-. 
chine which are provided with means for regul 
lating the pressure of the scraper on the transfer 
surface, the angle at which the scraper is inclined 
to the surface and the height of the scraper at 
each end. By tilting the scraper slightly out of 
the horizontal position, the colour collected by it 
may be caused to flow down the V-shaped chan 
nel between the scraper and the transfer surface 
to the lower end of the scraper, where it may be 
collected in any suitable container. Alterna 
tively the ends of the scraper may be so formed 
as to close the ends of the aforesaid V-shaped 
channef, and the colour collected may be pumped 
out of the channel into a suitable container. 
In the arrangement shown in Figure 5, the de 

Vice for feeding the coating liquid to the surface 
of the flotation medium comprises a reservoir 38 
for the coating liquid in the form of a trough as 
long as or longer than the width of the paper 
being coated, mounted horizontally parallel to 
the doctor above the flotation medium and par 
tially filled with the liquid, the level of which is 
constantly maintained by the addition of a reg 
ulated quantity of make-up liquid. A feed roller 
39 is associated with the reservoir and is mount 
ed so that its under surface is immersed, the 
roller being rotatable about a horizontal axis. 
A wick 40 of absorbent material, e.g. of cotton, 
woollen or silk fabric (or other suitable material 
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which will allow a coating liquid to soak through 
it easily and regularly) and of approximately the 
Same Width as that of the paper web, is stretched 
above the reservoir and is attached thereto in 
such a way that it rests upon the upper surface 
Of the reservoir roller and then hangs down 
therefrom and bears on the surface of the trans 
fer roller 3 on that side of it remote from the 
doctor. As before the roller is rotated in the 
clockwise direction, as viewed in Figure 5, and 
the coating liquid fed by the wick is carried by the 
transfer roller under the surface of the flotation 
medium and fed on to the exposed surface of 
that medium in front of the doctor. As before a 
scraper 36 is employed. 
While the process is especially suited for print 

ing solid patterns, a design which is broken up 
into dots or lines of varying sizes and at varying 
distances from one another may be applied to 
the roller, or portions of a solid insulating coat 
ing may be scraped away correspondingly, and in 
this way shaded effects may be introduced. 
Shading may also be produced by varying the 
potential of the current applied to different por 
tions of the roller surface, for example by vary 
ing the electrical resistance of the rsulated 
coating a different places. 
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The desired pattern may be produced in insul 

lating material on the transfer surface by hand 
drawing or brushing, by spraying, by stencilling 
or by various photographic methods. As ex 
amples of such..photographic methods, the trans 
fer Surface has been coated with sensitized fish 
glue or similar films, the required design has 
been printed on the sensitized films from cellu 
loid negatives in line, stipple, half-tone or the 
like and the printed design has then been made 
resistant to the electric current by surfacing it 
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with appropriate insulating material and expos 
ing it to appropriate stoving temperatures. 
The pattern applied to the transfer roller may 

be reproduced exactly in the same size on the 
paper web, or it may be lengthened or shortened 
on the paper web (but without spoiling its out 
line) by altering the peripheral speed of the 
roller and the Speed of the paper relatively to 
one another, and in this way one-way enlarge 
ments or reductions of patterns may readily be 
obtained. The latter effect is impossible by the 
use of mechanical methods of enlargement and 
reduction (e. g. by photography) in which an 
alteration of the length of a pattern involves a 
corresponding alteration in its width. 
The use of a strong potential will in some cases 

Cause the appearance of irregular spots in the 
film and distortion of the pattern, and if desired 
this effect may be purposely produced in order 
to form spotted, broken or distorted patterns. 

It is within the invention to prepare a transfer 
surface by coating it with selenium or other sub 
stance, the conductivity of which varies accord 
ing to the strength of light to which it is ex 
posed. The selenium transfer surface, as it re 
Wolves, may be exposed to a strong light passed 
through a revolving negative or Stencil of the 
desired pattern and Some parts of the Surface 
Will thereby be made temporarily non-conduc 
tive, while other parts will remain conductive, 
according to the particular pattern. 
Various structural alterations may be made in 

the apparatus for carrying out the invention. 
For example, instead of employing a roller, the 
transfer surface may be provided by an endless 
band having a patterned surface of insulating 
material and arranged to be traversed past a 
Station at which the coating liquid is applied, 
and from thence under the surface of the flota 
tion medium in order to deposit the patterned 
film thereon. Two or more colours may be ap 
plied by the transfer surface, such colours being 
fed by a wick supply, a dropper supply or any 
other convenient method. Again two or more 
transfer surfaces may be arranged, to operate in 
the same flotation trough and receive separate 
colour supplies, or a series of transfer surfaces 
may operate in separate troughs. The forma 
tion of patterns by means of a transfer surface 
may be used in combination with the methods of 
forming patterns described in U. S. Patent No. 
1,912,885. 
In general two kinds of pattern may (in the 

case of most colours) be produced by means of 
a transfer Surface as described herein with minus 
and plus potentials respectively. In the case of 
both potentials the insulated portions discharge 
most of their colour on to the surface of the flota 
tion medium, what is left on the roller being re 
moved by the Scraper. The uninsulated portions 
retain the colour on the roller with the potential 
of one sign (which is negative in the case of most 
colours) until it is removed by the scraper; with 
a potential of the opposite sign they feed practi 

2,058,494 
cally all their colour to the surface of the water. 
It is believed that the attractive force of the po 
tential acts only on the pigment part of the Solu 
tion, keeping the particles of pigment (combined 
with a small amount of varnish) on the uninsulat 
ed portions of the roller, but allowing the trans 
fer from the roller to the flotation medium of a 
film of varnish-petrol solution from which the 
pigment has been withdrawn. On the other 
hand, it is believed that with a potential which 
exerts a repelling action, the uninsulated portions 
of the roller disharge not only the pigment, but 
the varnish and petrol as well. 
We claim:- - 

1. Apparatus for carrying out a flotation proc 
ess of the kind described comprising a container 
for a liquid flotation medium, means for main 
taining a substantially continuous supply of film 
forming liquid to the surface of the flotation me 
dium, means for controlling the spreading and 
Orientation of the film on the flotation medium 
by the application of a regulated potential to a 
device immersed in said medium, and means for 
traversing a continuous web of sheet material in 
contact with the film so as to apply it as a coat 
ing to the Web. 

2. Apparatus for carrying out a flotation proc 
eSS of the kind described comprising a container 
for a liquid flotation medium, means for main 
taining a substantially continuous supply of film 
forming liquid to the surface of the flotation me 
dium, a film controlling member which dips into 
the flotation medium, means for applying a po 
tential difference between said member and the 
bulk of the flotation medium, and means for 
traversing a continuous web of sheet material in 
contact with the film so as to remove it as a coat 
ing on the Web. 

3. Apparatus for carrying out a flotation proc 
eSS of the kind described comprising a container 
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for a liquid flotation medium, means for main 
taining a substantially continuous supply of film 
forming liquid to the surface of the flotation 
medium, a film controlling member which dips 
into the flotation medium, means for applying to 
said member an electric potential of such sign as 
to repel the coating composition from the surface 
of the member in contact with the film; and 
means for traversing a continuous web of sheet 
material in contact with the film to remove the 
latter as a coating on the web. 

45 
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4. Apparatus for carrying out a flotation proc 
ess of the kind described comprising a container 
for a liquid flotation medium, means for main 
taining a substantially continuous supply of film 
forming liquid to the surface of the flotation me 
dium, an electric control circuit including a source 
of potential difference and two associated elec 
trodes one constituted by a member which dips 
into the flotation medium at the surface thereof 
and the other being at the base of the container, 
a potentiometer for regulating the difference of 
potential applied between the two electrodes, and 
means for traversing a continuous web of sheet 
material in contact with the film to remove the 
latter as a coating on the web. 

5. Apparatus for carrying out a flotation proc 
eSS of the kind described comprising a trough to 
contain a liquid flotation medium, means at one 
Station over the trough for maintaining a sub 
stantially continuous supply of film-forming 
liquid to the surface of the flotation medium, 
means at a station Spaced apart from the supply 
Station for traversing a continuous web of sheet 
material in contact with the film to remove the 
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latter as a coating on the web, a mechanical agi 
tating device, operable on the film between the 
two stations aforesaid, and means for controlling 
the patterning effect of the agitating device by 
the application to it of a regulated electric or 
magnetic potential or a combination of both. 

6. Apparatus for carrying out a lotation procre 
ess of the kind described comprising a container 
for a liquid flotation medium, an open framework 
immersed in the flotation medium &nd Spaced 
apart inwardly from the sides of the container 

5 

aforesaid in such manner as to for in within the 
frame a still pool, means for maintaining a sub 
stantially continuous supply of film-forming 
liquid to the surface, of the flotation medium 
Within the still pool, means for applying a po 
tential difference between the still pool frame and 
the bulk of the flotation Inedium, and means for 
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ess of the kind described comprising strough for 
a liquid flotation Enedium, means located at one 
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, a transfer 

traversing a continuous web of sheet naterial in 
contact with the film Within the still pool so as 
to remove the film as a coating on the Wei). 

7. Apparatus for carrying out a flotation proc 
ess of the kind described comprising a trough for 
a liquid flotation a medium, means located at one 
station over the trough for depositing a coating 
composition in the form of a liquid fairn on the 
Surface of the flotation medium, neans operable 
at a station spaced apart from the stapply station 
for the coating composition to traverse & contin2 
ous web of sheet material in contact with the 
film to remove the latter as a coating on the Web, 

surface partially immersed in the flo 
t3tion medium at a position cetWeera the two sta 
tions aforesaid, and means for producing a pat 
terned orientation of the film by applying a reg 
a lated potential to selected areas of the transfer 
Siface. 

8. Apparatus for carrying out a flotation proc 

station over the trough for depositing a coating 
composition in the form of a liquid fin on the 
surface of the flotation medium, means operable s 
at, a station spaced apart from the Supply station 
for the coating composition to traverse a continu 
ous web of sheet naterial in contact with the film 
to remove the latter as a coating on the Web, 3 
Gaeta transfer Surface Which dips into the fota 
tion medium intermediate between the two sta 
tions aforesaid and which has selected portions 
coated with insulating material, & ad Raeans to ap 
ply a potential to the transfer surface, whereby a 
pattern is produced in the film by the difference 
in effect of the applied voltage acting through ther 
insulated and uninsulated portions of the trans 
ifer surface respectively. 

9. Apparatus for carrying out 3 flotation p-toc 
ess of the kind described comprising a trough for a 
Iliquid flotation median, means located at One sta)- 
tion over the trough for depositing 3 coating Coline 
position in the for an of a liquid fin. On the star 
face of the iotatio. Gmediurn, Eileans (operate at 
a station spaced apart from the supply station for 
the costing congposition to traverse 3. COREO2S 
Yyeo of sheet materia in coast, Sit, he fit to 
Renove the Batter as a coating on the vyet, a trans 
fer, roller Rotarated for rotation 30 a. 3. Orson 
tal axis and arranged to dip into the fiotation 
medium between the two stations aforesaid, de 
sign represented on the surface of the transfer 
roller by electrically instigated and Benitosages 
areas, and Re8 as for applying 82 electric go&eps 
tial to the roser. 

10. Apparatus for carrying out a fogation proc 
ess of the Ednd described comprising a trough for 
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a liquid flotation medium, means located at one 
station over the trough for depositing a coating 
composition in the form of a liquid film on the 
surface of the flotation medium, means operable 
at a station spaced apart from the supply station 
for the coating composition to traverse a contin 
uous web of sheet materia in contact with the 
film to remove the latter as a coating on the web, 
a transfer roller mounted for rotation about a 
horizontal axis and arranged to dip into the flota 

3 . 

tion medium between the two stations aforeSaid, . 
a design represented on the Surface of the trans 
ferroller by electrically insulated and uninsulated 
areas, means for applying an electric potential 
to the roller, and means for altering the periph 
eral speed of the roller and the speed of the 
continuous web relatively to one another to pro 
duce one-way enlargements or reductions of pate 
term. . 

11. Apparatus for surfacing sheet material with 
pigments and the like, comprising in combination 
a stationary trough to contain a liquid flotation 
Inedium, supply means for film-forming liquid 
located near one end of the trough, a guide ar 
ranged to extend into the trough at a station near 
the opposite end thereof, means for traversing & 
continuous web of sheet material past the guide 
aforesaid in contact with its lower edge, a metal 
roller located between the supply station for the 
film-forming liquid and the guide aforesaid with 
its axis parallel to the guide and arranged to dip 
into the flotation (Aedium, neans for rotating the 
roller in a direction such that is surface retnote 
from the guide is moving downwardly into the 
flotation (medium, a coating of insulating material 
applied to the surface of the roller over selected 
portions conforming with a pattern, and means 
to apply a regulated potentiai difference between 
the roiler and the bik of the flotation medius II. 

12. Apparatus for surfacing sheet material With 
pigments and the like, comprising in combinatioEl 
a stationary trough to contain 3 liquid flotation 
medium, a guide arranged to extend into the 
rough, means for traversing a continuous Web of 
sheet material past the guide aforesaid in contact 
With its lower edge, a rotatable patterning roller 
having selected areas of its surface electrically 
conducting and other areas electrically insulated, 
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said roler being located in front of the guide 
aforesaid with its axis parallel thereto and are 
Singed to dip into the flotation Gaedium, means 
for feeding film-forming liquid to the surface of 
the patterning roller, and means for applying & 
gotential difference between the patterning rolef 
and the bulk of the flotation medium. 

3. A flotation process of the kind described 
which comprises maintaining a substantially con 
tinuous supply of film-forming liquid to the Sure 
face of a body of flotation liquid, applying a reg 
2ated gottential difference between a electrode 
in contact with the flotation mediurn and an elec 
trode in contact with the floating frn, selecting 
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the respective polarity of the two electrodes to . 
determine the control is aposed thereby on the 
spreading and orientation of the firin or the flota 
tion aediaca, and traversing a continous Web of 
sheet, Taaieris in contact with the fire so as 0. 
apply it as & Coating to the Web. 

4. Apparatus for carrying out a flotation proc 
ess of the kind described cornprising a container 
for a liquid flotation Enedia A, Eneans for rnaian 
tgaining a substantially continuous supply offline 
fortning Equid to the surface of the flotation ne 
dium, two co-operating electrodes, one immersed 
in the fig&sation gaedia and in contact with the 
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film-forming liquid, and the other associated with 
the base of the container, means for applying a 
potential difference between the two electrodes, 
means for controlling the polarity of the elec 
trodes, and means for traversing a continuous web 
of sheet material in contact with the floating film 
So as to apply it as a coating to the web. 

15. Apparatus for carrying out a flotation proc 
less of the kind described comprising a container 
for a liquid flotation medium, means for main 
taining a substantially continuous supply of film 
forming liquid to the surface of the flotation me 
dium, two co-operating electrodes, one dipping 

2,058,494 
into the flotation medium and in contact with the 
film, and the other associated with a wall of the 
container, means for applying a potential differ 
ence between the two electrodes with their re 
spective polarities so selected as to repel the coat 
ing composition from the surface of the elec 
trode which dips into the medium, and means for 
traversing a continuous web of sheet material in 
contact with the film to remove the latter as a 
coating on the web. 
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