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This invention relates to a coating method and, more 
particularly, to an improved method of coating liquid 
photographic emulsions on supports. 

In the process of coating webs of materials such as 
photographic papers or ?lm supports with liquid photo 
graphic emulsion, dit?culty is experienced as one attempts 
to increase the lineal coating speed of the web. This is 
especially true in those instances where either scraper, 
extrusion or roller coating methods of application are in 
volved. One difficulty which frequently occurs is the 
tendency for the coating to pull away from the edge of 

The 
necking-in is aggravated by increases in the consistency 
and viscosity of the coating being applied. It is impor 
tant from the practical aspect to eliminate the necking-in 
of the coating for the reason that excessive edging losses 
and problems with drying and curing the heavy edges are 
otherwise presented. Many suggestions have been offered 
for eliminating necking-in of the coating such as the 
use of special edge shoes to lead the applied coating to 
the desired width of the web and the addition of surfact 
ants and other types of spreading agents to the solution 
being coated. While these proposals lead to satisfactory 
results in certain instances, their use is seriously limited 
in the manufacture of photographic products because of 
the photographic effects of such added materials. Fur 
thermore, surfactants have not proven very e?ective in 
systems comprising non-aqueous solvents. Another seri 
ous problem encountered in coating photographic emul 
sions on support materials is photographic mottle which 
results vfrom the non-uniform thickness of the application 
of the photographic emulsion layer on the support. Be 
cause of the high surface resistivity of photographic sup 

, port materials, it is possible to ?nd relatively high static 
‘Charges which vary in intensity and sign, occupying areas 
closely adjacent to each other. As a result of this irregu 
lar static charge distribution on the surface of and in 
the support, disturbances in the coating bead frequently 
occur and the uniformity of the emulsion coating is there 
fore impaired. 

It was in order to overcome or avoid these defects 
which occur with the coating methods of the known prior 
art, that the research and devolpment was carried on, 
which led to the coating method of the present inven 
tion. The coating method comprises broadly the estab 
lishing of a uniform electrostatic charge between the sup 

‘port and the photographic emulsion and applying the 
emulsion to the support. 
The primary object of the present invention is, there 

fore, to provide a method of coating a uniform thickness 
of photographic emulsion on a support, thereby eliminat 

‘ ing photographic mottle. 
Another object of the present invention is to provide 

a method of coating a uniform thickness of photographic 
emulsion on a support in which the tendency for the pho 

i 'tographic emulsion to pull away from the edges of the 
‘support is eliminated. 
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Still another object of the present invention is to pro 

vide a method of coating a uniform thickness of photo 
graphic emulsion on a support which comprises applying 
a uniform electrostatic charge on the surface of the sup 
port and an electrostatic charge of opposite polarity to 
the liquid photographic emulsion, and applying the 
charged emulsion to the charged support. 

Yet another object of the present invention is to pro 
vide a method of coating a uniform thickness of photo 
graphic emulsion on a support which comprises render 
ing the support electrically neutral, applying a uniform 
electrostatic charge to the surface of the support, apply 
ing an electrostatic charge of opposite polarity to the 
photographic emulsion, and applying the charged photo 
graphic emulsion to the charged support. 

Still other objects and advantages of the present inven 
tion will become readily apparent to those skilled in the 
art from the following description with reference to the drawing. 
As was mentioned above, photographic mottle results 

from the‘ non-uniformity of the thickness of the photo 
graphic emulsion coating which is applied to the support. 
The non-uniformity is caused by an irregular electrostatic 
charge distribution in and on the surface of the support 
being coated which causes disturbances in the coating 
‘bead of the liquid emulsion as well as causing an uneven 
?owing of the liquid emulsion on the surface of the sup 
port. Thus the ?rst ‘step of the coating method of my 
invention is to render the surface of the support electri 
Cally neutral. The electrostatic charges found to in 
?uence the coating bead are of two general types. One is 
an ‘irregular charge which accumulates within the sup 
port as a result of a polarization of some of the mole 
cules of the support and which Will be hereinafter referred 
to as the polarization charge. The polarization charge 
is removed ‘from the support by intimately contacting a 
grounded conductor to the opposed surfaces of the sup 
port. 
The drawing represents a diagrammatic view illustrating 

the apparatus used ‘to practice the method of electro 
statically applying a liquid photographic emulsion on the 

As indicated in the drawing, this 
is effected by passing the ?lm support 21 between the 
grounded metal ‘pressure rolls 23 and 25 which are 
mounted in opposed relation and biased. by means of 
springs 27 and 29 respectively into contact with the sup 
port 21. The other ‘type of electrostatic charge found to 
in?uence the coating head, is the static charge which is 
present on the surface of the support. In order to dis 
charge this surface charge, the ?lm support coming from 
between the pressure rolls 23 and 25 is passed over idler 
roll 31 and between a pair of opposed devices 33 and 
35 for generating and directing a flow of ionized air onto 
the surface of the support 21. Thus the surface of the 
support 21 as it leaves the vicinity of the ionized air gen 
erating devices 33 and 35 is uniformly electrically neutral 
in charge. 

I have found that the tendency of the liquid photo 
graphic emulsion to pull away from the edge of the sup 
port is greatly reduced and practically eliminated by 
applying a uniform electrostatic charge between the sup 
port and the liquid emulsion to be coated on the sup 
port. The application of the electrostatic charge in~ 
flucnces the ?ow characteristics of the liquid emulsion by 
bringing about a reduction in the surface tension thereof 
which is a direct result of a reduction in the cohesive ten 
sion within the liquid. This phenomenon is not limited 
to water and water solutions since any polarizable liquid 
responds in a similar manner including those liquids hav 
ing a speci?c conductivity of the magnitude, 1010 ohms per 



3 
cc. When the electrostatic charge is applied to the liquid 
emulsion, there is a tendency for the molecules within 
the liquid to repel each other. This has the effect of 
reducing the surface tension and increasing the flow rate 
of the liquid. Thus, when the charged liquid emulsion 
flows from an ori?ce onto the support, there is a strong 
tendency for the liquid particles to ?ow out to the edge 
of the support. The next step of the coating method of 
my invention is, therefore, to apply a uniform electrostatic 
charge between the surface of the support and the liquid 
photographic emulsion. As indicated in the drawing, 
this is effected by directing a ?ow of ionized air of the 
desired polarity onto the surface of the support 21 as by 
means of the device 37 which is similar to devices 33 and 
35. A uniform electrostatic charge is thus distributed 
over the surface of the support 21 which remains on the 
support as it is conducted in contact with coating roll 
.39 to the position at which the liquid emulsion is 
coated thereon. An electrostatic charge of opposite 
polarity is applied to the liquid emulsion by connect 
ing a source of potential 41 to the metal ori?ce 43 of the 
hopper 45 through ‘ hich the liquid emulsion 47 is passed 
for coating onto the support 21. The total potential dif 
ference existing between the charged support 21 and the 
.liquid emulsion 47 should be less than 10,000 volts in 
‘order to avoid any possibility of sparking which would 
cause fogging of the applied emulsions. I prefer to main 
tain a potential difference of about 7,000 volts which is 
quite sufficient to give very satisfactory results. 
By way of summary, the coating method according to 

my invention in its more speci?c aspects comprises, ?rst, 
discharging the polarization charge within the support by 
passing the support in contact with a pair of opposed 
grounded metal rolls, discharging the static surface charge 
on the support by directing a flow of ionized air onto the 
surface of the support, applying a uniform electrostatic 
charge to the support by directing a flow of ionized air 
of the desired polarity onto the surface of the support, 
applying an electrostatic charge of the opposite polarity 
to the liquid photographic emulsion, and applying the 
.charged photographic emulsion to the charged support. 
It should be understood that the coating method of my 
invention can be readily utilized to coat any photographic 
emulsion on any known support including photographic 
plates, ?lm base and photographic printing papers. 
The utilization of a flow of ionized air to render a 

Web or other sheet material electrically neutral or to dis 
tribute an electrical charge on the surface thereof is well 
known in the art, and apparatus for generating such ?ows 
of ionized air are disclosed in US. Patents 1,678,869 
which was granted to M. Morrison on July 31, 1938, and 
2,497,604 which was granted to P. Henry et al. on Feb 
ruary 14, 1950. 

While only one embodiment of the present invention 
has been illustrated and speci?cally described, many modi 
?cations and variations are possible and will be readily 
recognized by those skilled in the art and, therefore, the 
foregoing description is intended to be illustrative only 
and the scope of the invention is de?ned in the appended 
claims. 

Having now particularly described my invention what 
I desire to secure by Letters Patent of the United States 
.and what I claim is: 

l. A method of coating a liquid photographic emul 
.sion on the surface of a support which comprises apply 
.mg a uniform electrostatic charge to said surface to facili 
tate the even spreading of said liquid emulsion on said 
surface, applying an electrostatic charge of opposite 
‘polarity to a supply of said liquid emulsion to facilitate 
the flowing of said liquid emulsion on said surface, and 
?owing said'liquid emulsion in a continuous liquid mass 
from said supply directly onto said surface, the electric 
potential difference between said charge on said surface 
;and_ said charge on said liquid Emulsion being less than: 

10 

15 

20 

25 

30 

as 

40 

45 

50 

55 

60 

65 

70 

2,952,559 
that at which arcing occurs between said liquid emulsion 
and said surface. 

2. A method of coating a liquid photographic emul— 
sion on the surface of a support which comprises render 
ing said surface electrically neutral, applying a uniform 
electrostatic charge to said surface to facilitate the even 
spreading of said liquid emulsion on said surface, apply 
ing an electrostatic charge of opposite polarity to a sup 
ply of said liquid emulsion to reduce the surface tension 
of said liquid emulsion and facilitate the ?owing thereof 
on said surface, and transferring said liquid emulsion in 
a continuous liquid mass from said supply directly to said 
surface, the electric potential difference between _ said 
charge on said surface and said charge on said liquid 
emulsion being less than that at which arcing occurs be 
tween said liquid emulsion and said surface. 

3. A method of coating a liquid photographic emulsion 
on the surface of a support carrying polarization charges 
therein which comprises neutralizing said polarization 
charges in said support by passing the support through 
the bite of a pair of opposed grounded metal rolls, ren 
dering said‘surface electrically neutral by directing a ?ow 
of ionized air onto said surface, applying a uniform elec 
trostatic charge to said surface to facilitate the even 
spreading of said liquid emulsion on said surface, apply‘ 
ing an electrostatic charge of opposite polarity to a sup 
ply of said liquid emulsion to facilitate the ?owing of 
said liquid emulsion on said surface, and transferring said 
liquid emulsion in a continuous liquid mass from said sup 
ply directly to said surface, the electric potential difference 
between said electrostatic charge on said surface and said 
electrostatic charge on said liquid emulsion being less 
than that at which arcing occurs between said liquid 
emulsion and said surface. 

4. A method of coating a liquid ‘photographic emul- ‘ 
sion on the surface of a support which comprises ?rst 
rendering said support electrically neutral, applying a uni 
form electrostatic charge to said surface by directing a 
?ow of ionized air of a given polarity onto said surface 
and thereby facilitating the even spreading of saidliquid 
emulsion on said surface, applying an electrostatic charge 
of opposite polarity to a supply of said liquid emulsion 
to facilitate the ?owing of said liquid emulsion on said 
surface, and ?owing said liquid emulsion in a continuous 
liquid mass from said supply directly onto said surface, 
the electric potential difference between said charge on 
said surface and said charge on said liquid emulsion be 
ing less than that at which arcing occurs between said 
liquid emulsion and said'surface. ' 

5. A method of coating a liquid photographic emul 
sion on the surface of a support carrying polarization 
charges and static surface charges thereon which com 
prises ?rst discharging said polarization charges in said 
support by passing the support through the bite of a pair 
of opposed grounded metal rolls, rendering said static 
charges on said surface electrically neutral by directing a 
flow of ionized air onto said surface, applying a uni 
form electrostatic charge to said surface by directing a 
?ow of ionized air of the desired polarity onto said sur 
face to thereby facilitate the even spreading of said liquid 
emulsion on said surface, applying an electrostatic charge 
of opposite polarity to a supply of said liquid emulsion 
to facilitate the ?owing of said liquid emulsion on said sur 
face, and transferring said liquid emulsion in a continu 
ous liquid mass from said supply directly to said surface, 
the electric potential difference between said electrostatic 
vcharge on said surface and the electrostatic charge on 
said liquid emulsion being less than that at which arcing 

_ occurs between said liquid emulsion and said surface. I 
6. In the method of coating liquid photographic emul 

sion having an electric potential of a predetermined po 
larity from a liquid supply onto the surface of a sup 

- port, the improvement which comprises applying to said 
. surface a uniform electrostatic charge havinga'polarity 
“different from the polarity of said liquid emulsiomand 
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?owing the liquid emulsion from said supply in a con 
tinuous liquid mass onto said surface while maintaining 
said charge thereon, the electric potential difference be 
tween the charge applied to said surface and the poten 
tial of said liquid emulsion being less than that at which 5 
arcing occurs between said liquid emulsion and said 
surface. 

7. The further improvement in the method according 
to claim 6 in which a uniform electric potential differ 
ence is maintained between the charged surface and the 10 
liquid emulsion. 
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