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This invention relates to a method and devices 
and machines for applying liquid coatings to 
sheet material, particularly to long strips of flex 
ible sheet material, such as celluloid film, cellu 
lose acetate film and the like. The invention 
provides a method and devices and machines 
which enable extremely thin coatings to be ap 
plied successfully and which enable liquid coat 
ings containing very volatile constituents and 
coatings which, in liquid form, are physically un 
stable, to be successfully used. 
According to the invention a method of apply 

ing a coating liquid to the surface of a strip of 
flexible sheet material is provided which corn 
prises supplying the liquid at the lips of a slot 
like orifice at a pressure Substantially equal to 
that of the immediate surroundings of the orifice 
passing the flexible material acroSS the Orifice and 
drawing the liquid from the orifice onto the flex 
ible lasteris by surface tension of the liquid. 
According to one feature of this inventiox, a 

device for applying liquid coatings to Surfaces, 
particularly to the surfaces of long strips of fee 
ible sheet raaterial, comprises, ix. Cornbinatios, 
a tough, the out of which is 2, 2 arrow slot 
like otice, neans for supporting tae surface to 
be costed ira close proximity to S2id orifice but 
not in contact with the lips thereo, Reas or 
moving said surface continuously 800SS the Oria 
fice and resins for Supplying coating-lic.d to 
the troliga in such manner that & Eleniscus is 
foigned between each ig and the surface to 33 
coa:3c. 

Peerasily the lip on the "leading' side 08 a 
eifice is aesarer to the surface to 33 COated tasia 
is the lip of the “trailing' side. 

it is fourt, in practice, that if the gap between 
the "stiling' lip and the surface to be cost&ct is 
the same width throughout the leagti (3 tie 
ostifica, the aeniscus extends furthe for the 
origies as the centre than near the ends of the 
crise, Wii 2, the result, that the coating tends to 
be at ages towards the margins of the Siface 
tiary 8, as 22ntre. According to 3 further fees 
tiss of the avention, the 'traing' lip of the 
Origee 3s to shaped that the gap between it 82nd 
the surface to be coated is wider a tie Radile 
ths towards the ends of the Orics. tags the 
reeter eagiarity of the narroweg parts of the 

gap will estuge the Eneniscus at these parts to 
exed further from the Orifice, tiereby tending 
to equalize the thickness of the resulting coat 
ing across the width of the coated surface. The 
leading' is may be similarly shaped if so de 

sired. 

The trough may be provided with a jacket 
through which a cooling or heating medium can 
be circulated, 

Preferably, the cross-section of the trough is 
the same, or approximately the same, as that of 
its orifice throughout its depth, that is to say 
the walls of which the free edges form the afore 
Said orifice are flat and parallel to one another. 
The orifice is preferably disposed in a hori 

2Ontal plane with the depth of the trough ver 
tical and the means for supplying coating-liq 
uid thereto comprises a supply-conduit which, 
together with the trough itself, constitutes a 
U-tube, and controllable means for supplying 
coating-liquid to the supply-conduit, whereby 
the level of the free surface of the liquid there 
in may be maintained at or about the level of 
the Orifice. 

According to a further feature of the inven 
tion, a coating-machine for continuously apply 
ing liquigi coatings to fiexible sheet, insteria is 
characterized by the fact that the sheet mate 
rial, after coating, is guided, during the setting 
or daying of the coating, along 8, 9th cynich is 
curved, is convex. On the coated side (which side 
is preferably upper nost) and the chord of which 
is horizontal Or approximately sc. A heating 
Of cooling radiator may be disposad along the 
curved pathi aforessid, or along a satistantial part 
of it, facing the coated side of the sheet material 
and in proximity thereto. 

In the accompanying drawings, which illus 

70 

s 

85 

trate, by Way of exampie, forms of coating-ma-. 
Claire eibodying the alsove and other features 
of the invention, 

Figure is a vertical transverse section on the 
line - of Figure 2 of the trough with supply 
conduit; 

Figure 2 is a front elevation ox has the scale 
of Figure i of part of the trough without the 
gupply conduit; 

Figure 3 is a diagran in side elevation of 
one for of coraplete coating-machine, and 

Figare 4 is & diagrana in side elevation of an 
other forgia of cornplete coating-raachie. 

Referring particularly to Figures 3 and 4, 
sheet material in the form of a long strip 12 is 
carried on 8 spoo. 3 from which it is led over 
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tensioning roilers 14 to an ebonite supportinga , 
rollier or guide 15 about 6 cm. in diameter, around 
which it passes in a downward loop-hat is to 
say the strip 2 is in contact with the lower 
side of the role i5. 

Referring to Figures 1 and 2, beneath the 
Supporting-roller 5 is supported a coating 10 



2 
trough 16 which consists of two flat plates 17, 18 
placed vertically with their opposed faces about 
2 mm. apart, With suitable bottom 9 and side 
Walls 20. The upper edges of these plates 7, 

is 18 constitute the lips of the narrow slot-like 
orifice of the trough 20, which is directly be 
neath the lower side of the supporting-roller 15 
and in the vertical plane containing the roller 
2XS. 
The 'leading' lip , that is to say, the lip 

which is irst net by the moving strip i2 Sup 
ported. On the roller 5, is higher than the other 
or “trailing' iip 18 toy about 0.5 mra. 
The "trailing' lip 3 is curysed salong its ength 

(that is, from side to side of the strip) in such 
a way as to be concave upwardly, the depth of 
the CuTve being dependent on the width of the 
Strip to be coated, being about 2 a.m. in the 
case of a, strip 28 cm, wide. 
The distance between the strip 2 supported 

On the roller and the "leading' lip it is 0.25 mm. 
Coating-liquid is supplied to the trough 20 

through a Supply-tube 21 which enters the trough 
near the botton and extends above the level of 
the orifice, thus forming, with the trough, a U 
tube. The upper end 22 of the supply tube is 
preferably of glass, so that the level of the frae 
Surface of the liquid therein can be observed. 
Coating-liquid flows into the open end of the 
Supply tube through a pipe 23 provided with a 
valve 24 by means of which the supply can be 
regulated, and the operator manipulates this 
Valve in Such a way as to maintain the level 
in the Supply tube a, about the leye oil th 
Orifice of the trough. 

in the case of coating-iquids containing very 
Wolatile materials, the pipe 23 aforesaid is placed 
within the mouth of the Supply tube 22 and is 
of Such a diameter that there is only a small 
Space between the walls of the two tubes, there 
by rainianizing evaporation. 

it Will be appreciated that the liguid coating 
raaterial, fiO7ing out through the orifice between 
the lipS and the strip, will orn a rheniscus be-, 
tween either lip and the strip, and that, if the 
fian is Stationary, the rheniscus on the 'leeding 
Side, Owing to fins narrower gap at his side, Wii 
be further fro: the orifice than or the “trail 
ing' side. S/her the flira is moving, however, 
this difference between the two sides tends to 
decrease. 
When he coating-liquid is an ether-acoito. 

collodion Solution of about 3% strength, the 
Speed of the Strip is about 1 metre per minute; 
When the coating-liquid is a photographic gela 
tine emulsion the speed is about 3.25 metres per 
ninute. 

it will be appreciated that the surface of the 
liquid exposed to the atmosphere is very small, 
and consequently loss by evaporation (and there 
fore change in concentration) is slight, More 
over, as there is only, a very small body of liquid 
in the trough 20, the flow is rapid during the coat 
ing operation, and consequently liquids which 
are physically unstable in that one or more con 
stituents tend to settle or separate out, can be 
used Successfully. 

It will also be appreciated that in use the liq 
uid is not ejected from the Orifice under pres 
sure but is withdrawn by the surface tension of 
the liquid. In this way only Sufficient liquid is 
withdrawn to wet the material and there is no 
surplus liquid to form drops or to run of the 
sheet. . 

Preferably, one or both plates 17, 18 constitute 
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1,029,877 . . . 
ing the main walls of the trough are provided 
with an external water-jacket 172, i82, through 
which water at the desired constant temperature 
is circulated when the coating-liquid is collodion - 
solution, the temperature of the water is below 80 
that of the room, and is adjusted to such a point 
as to prevent the formation of bubbles in the so 
lution. When the liquid is a photographic emul 
Sion, the Water is at the appropriate elevated 
temperature. The two plates 17, 18 may be made 
readily separable to enable then to be easily 
cleaned. 

Referring to Figure 3, after leaving the Sup 
porting-roller 15, the coated strip 2 passes, 
coated face uppernost, over a guide-roller 25 
or a Series of guide-rollers and then on to an 
endless' fabric or like porous band 26 which is 
guided Over rolers 2 in Such nanner that it 
possesses an arched shape, convex upwardly, the 
chord of the arch being horizontal or slightly 
inclined upwardly. The length of the arch is 
about 2 meters and its radius of curvature is 
about 2 metres. At its rear end there is provided 
beneath the band a suction-box 28 through Which 
air is drawn by means of a fan downwardly 
through the band 26, thereby causing the strip 
12 to adhere to the band and be carried along 
thereby. Finally the strip is led to a storage reel 
29 upon which it is WOLand. 
Surnounting the fabric band, is a radiato 30 

consisting of coiled or zig-zag W8ter-tubes pro 
vided with radiating gills. This radiator, 30 is 
shaped to the same contour as the band, and its 
lower surface is in ciose proximity thereto. 
When the coating-liquid is collodion Solution, 
Warm watei is circulated through the radiator; 
when a photographic enulsion is being used, 
cooled brine is used, and the radiator is covered 
by a blanket of asbestos o like heat-insulating 
material. 

Referring to Figure 4, in an alternative con 
struction particularly applicaiole to the coating 
of strips with collodion, the fabric b2nd 26 is re 
placed by a Series of polished WCOder guide-rol 
ers 3: disposed so that the Strig 2 follows the 
curved path aforesaid, and they are enclosed in 
a sheet-neta casing 32 througia which air is 
drawn th;ough 8, filter 33 and a heating radiatos 
34. The easing 32 extends to a point in mediately 
above the coating-ts'ough 6, a narrow sit 35 
being provided for the entry of the coated strip. 
mediately behind that pair, C3 the strip whici 
extends between the slit and the first of the 'olir 
erS 31 aforesaid is placed 8, baffle-plate 36, and 
the air enters behind the baffle-plate 36, passes 
around its edges, along the strip Supported in 
the arch shape aforesaid, and passes out of the 
Casing 32 above the last rollers 31. After leav 
ing the casing (through a narrow sit 3) the 
strip 12 passes in Succession around two large 
internally-heated polished metal drums 38, 39, 
One of which is a contact with One face of the 
strip and the other with the other. After leay 
ing the second drum, the strip passes for some 
distance acroSS a free space Over rollers 40, 41, 
where it cools to room temperature and is final 
ly Wound upon a storage drun 2. 
I claim: - 
1. The method of applying a coating liquid to 

the surface of a strip of flexible sheet Ymaterial 145 
which comprises supplying the liquid at the lips of 
a slot-like Orifice, maintaining the level of the 
liquid Substantially constant by the action of 
atmospheric pressure, passing the flexible mate 
rial across the orifice and drawing the liquid from 150 
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the orifice onto the flexible material by surface 
tension of the liquid. 

2. The method of applying an extremely thin 
coating from a solution of a coating material in 
a highly volatile Solvent upon a moving picture 
film base comprising supplying the solution to the 
lips of a slot-like orifice and maintaining the 
level substantially at the lips by atmospheric pres 
sure, conducting the film base across the orifice 
out of contact with the lips thereof but suf 
ficiently close to said orifice that the solution 
forms a meniscus between the lips and the film 
base and drawing the solution onto said film by 
Surface tension of the Solution. 

3. A method of applying to the surface of a 
sheet a coating of a liquid of the kind adapted to 
form a convex meniscus which consists in Sup 
plying the liquid to the lips of a narrow slot-like 
Orifice, maintaining the level of the liquid at the 
Said lipS and Substantially constant by atmos 
pheric pressure, traversing the sheet across the 
Orifice in a plane spaced apart from the lips 
thereof, maintaining a meniscus of the liquid 
above the lips of the orifice and between the lips 
and the Surface of the sheet and picking up liquid 
onto the surface of the sheet by surface tension 
of the liquid. 

4. A method of applying to the surface of a 
long strip of flexible material a coating of a solu 
tion of a Solid in a volatile solvent which con 
Sists in Supplying the solution to the lips of a nar 
row slot-like orifice, maintaining the level of the 
liquid at the said lips and substantially constant 
by atmospheric pressure, maintaining a meniscus 
of the Solution above the lips of said orifice and 
picking up liquid, by surface tension of the liquid, 
from the meniscus onto the lower surface of the 
Said strip by traversing the same across the orifice 
in contact with the liquid but in a plane spaced 
apart from the lips of the orifice. 

5. Apparatus for use in applying a coating of 
a liquid to the surface of a web of sheet material 
comprising in combination, a guide for the sheet 
material, a trough for the liquid terminating in a 
slot-like orifice positioned adjacent to but sepa 
rated from the said guide and having lips whereof 
at least one is shaped to be closer to the guide at 
its ends than its center, means for maintaining a 
Supply of coating liquid at the lips of the orifice 
and for maintaining the level of the liquid at the 
orifice substantially constant by atmospheric 
preSSure, and means for traversing the web over 
the guide through the gap aforesaid out of con 
tact with the lips of the orifice but sufficiently 
close thereto that a meniscus of the liquid may 
be formed and maintained between said lips and 
the web. 

3 
6. Apparatus for use in applying a coating of 

a liquid to the surface of a web of sheet. mate 
rial comprising in combination a guide for the 
sheet material, a trough for the liquid terminat 
ing in a slot-like orifice positioned adjacent to but 
separated from the said guide and having lips 
one of which is closer to the guide than the other, 
the latter lip being shaped to be closer to the 
guide, at its ends than at its center, means for 
maintaining a supply of coating liquid at the lips 
of the orifice and for maintaining the level of the 
liquid at the Orifice substantially constant by 
atmospheric pressure, and means for traversing 
the web over the guide through the gap aforesaid 
in a direction from the narrower to the wider end 
thereof in contact with a meniscus of the liquid 
formed at the lips of the Orifice but Out of con 
tact with the said lips. 

7. Apparatus for use in applying, by surface 
tension of a liquid, a solution in that liquid of a 
coating material to a strip of flexible material 
comprising in combination, a trough for the Solu 
tion terminating in a slot-like Orifice, means for 
Supporting and guiding said flexible sheet mate 
rial adjacent to but separated from said orifice, 
means for maintaining a supply of solution at 
the lips of Said Orifice, and means for maintain 
ing the level of the solution at the orifice substan 
tially constant by atmospheric pressure. 

8. Apparatus for use in applying a coating of 
a liquid, by surface tension of the liquid, to a strip 
of flexible sheet material comprising, in combina 
tion, a guide for the sheet material, a trough for 
the liquid terminating in a slot-like orifice situ 
ated adjacent to but separate from the guide 
aforesaid and having lips one of which is closer 
to the guide than the other, means for main 
taining by atmospheric pressure a supply of liquid 
at the orifice at a pressure only sufficient to main 
tain a meniscus of the liquid between the orifice 
and the material supported on the guide, and 
means for traversing the material over the guide 
and through the gap between the lips and the 
guide in a direction from the narrower to the 
wider end of the gap in contact with the meniscus 
and out of contact with the lips. 

9. The apparatus as disclosed in claim 7 in 
which said trough is provided with means for 
heating or cooling the liquid contained therein. 

10. The apparatus as disclosed in claim 7 in 
which the means for maintaining the level of the 
Solution at the orifice substantially constant by 
atmospheric pressure include a supply conduit 
ling to the trough and forming a U tube there 

CHARLES BONAMICO. 
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