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This invention relates to a method and ap 
paratus for supplying coatings to strip material. 
One object of our invention is to provide a meth 
od for applying coatings which will eliminate, Or 
which will materially lessen, undesirable streaks, 
uneven marks, and the like, in coating strip mate 
rial and particularly photographic film. An 
ther object of our invention is to so regulate and 
control the flow of coating material into coat 
ing pans, or hoppers, as to entirely eliminate, 
or greatly minimize, the usual lack of unifornity 
which occurs because of an impirfect supply of 
coating fluids and imperfect diffusing, or blend 
ing, of the coating fluids at the place fron which 
they are applied to the material. A still further 
object of our invention is to improve the tech 
nique of applying coatings by improving the 
method of, and the apparatus for, introducing 
coating Solutions into and/or withdrawing coat 
ing Solutions from coating pans. Other objects 
Will appear from the following specification, the 
novel flatures being particularly pointed out in 
the claims at the end thereof. 

In the coating art, the requirements differ 
widely according to the material to be coated 
and the type of coating to be placed on the mate 
rial. One of the most exacting is the art of ap 
plying coatings to strip material to b3 used for 
photographic film The quality requirements 
of coatings on film Support to prepare it for 
emulsion coating are of Such as nature that none 
of the ordinary accepted coating techniques pro 
duce Sufficiently satisfactory results without con 
Siderable modifications and requirements in the 
equipment or the method of operation. One of 
the very Serious Sources of poor quality and ac 
tual Waste in the tinting and Subbing of photo 
graphic SupportS is a more or less parallel or 
diagonal streakedness which We have demon 
Strated to be causid by “flow lines' or “channel 
ing' of the Subbing solutions in the immersion 
pan or bead hopper. "Sub,' as used in this ap 
plication, refers to a sub-straturn coating which 
is particularly used on photographic films and 
is a Well-known term in the photographic art. 
We have shown by using glass-walled equipment 
that it is not practically possible to introduce 
Solutions into a hopper and withdraw the excass 
from the hopper without experiencing this chan 
neling of the liquid. This phenomenon is not 
new and has been pointed out by many other 
Workers in other fields of endeavor. Similar 
problems are experienced if one attempts ex 
tremely uniform developmnt of sensitized prod 
ucts. In this case, streakedness or lininess in 
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the developed image is caused by a similar flow 
pattern of the processing Solutions across the 
Surface of the film. 
In the subbing of photographic materials, a 

condition exists which actually accentuates many 
of these troubles. This condition is a result of 
the solution of soma of the Support materials 
in the subbing solvents which in practically all 
cases are solvents capable of dissolving the Sup 
port itself. This necessitates a fairly rapid flow 
of fresh subbing material into the pan in Order 
to maintain the correct composition of the sub 
bing solution. The whole operation is so sensi 
tive insofar as movement of this Sub in the pan, 
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or hopp3r, is concerned that stirring is not poS 
sible. The least bit of agitation, even vibration 
in the Subbing equipment transmitted through 
the machine parts, is frequently responsible for 
poor application and, in some cases, Special pre 
cautions are required to protect the Subbing 
mechanism from the machine. 
Many attempts have been made to Solve this 

problem since it is quite obvious that feeding 
Sub into one end of a hopper and drawing off the 
excess from the opposite end implies Or, in fact, 
practically necessitates the existence of these 
flow lines through the Subbing solution. One at 
tempted solution involved feeding the sub by a 
perforated pipa whoh ran the length of the 
hopper. The failure of this approach was a re 
sult of the relatively small volume of fluid han 
dled which eliminated any practical method of 
realizing uniform flow throughout the length of 
the pipe. In actual practice, practically all of 
the flow occurred very near the entrance point. 
Calculation of the size of a rectangular slot , 
the length of the pan required to give the 
necessary control with a very slight fluid 
head gives figures of the Order of .0001-inch. 
Such control is not practically possible. The 
use of a Weir or dam has been proposed, and this 
is used to Some extent, although the results are 
far from satisfactory. In this instance, there 
is a tendency for all of the incoming liquid to 
flow over the weir in one point or at one or the 
other end of the hopper. Since the amount of 
Sub Supplied to a system of this, type may be 
in the order of one to five gallons per hour, the 
fluid pressure head required is so small that 
uniform distribution across the pan or hopper 
does not seem to be realizable. 
We have found a satisfactory solution to this 

problem and one which appears to overcome all 
of the objections to the various prior art through 
the use of a baffle composed of sintered glass 
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or some similar porous material. These mate 
rials are available in plate form of various thick 
neSSes and have been used in the chemical in 
dustry, especially as filter media, for highly cor 
rosive syst.ms that would attack ordinary wool, 
cotton, or paper filters. These materials are 
adaptable to this problem since the Subbing ma 
terial can diffuse through them and be introduced 
into the main bulk of the Sub in the hopper or 
pan in a multitude of minute streams which are 
So inumerous and so close togother that lateral 
diffusion blends the whole incoming stream into 
a uniform system. With a porous baffle having 
a slight resistance to flow, it is possible, by using 
a perforated or slotted pipe, to introduce the 
Sub more uniformly along the length of the pan 
behind this baffle and build up a slight head back 
of it. By using a similar baffle on the opposite 
end of the pain, the dra Woff is removed in a 
Similar fashion, and this eliminates any end-to 
end flow through the long pan, which condition 
would encourage the formation of flow lines or 
currents in the sub. In addition to plates, a 
tube made of the porous material can be used. 
Also a semicircular trough concentric with the 
Subbing roll is usable. It is also possible to 
incorporate a porous Section in the design of the 
hopper body itself and, in this case, it is pos 
Sible to feed the Sub directly into the pan and not 
remove any, since the absence of channeling with 
its resultant buildup of stagnant areas in the 
pan, renders a draw off unnecessary. 
Coming now to the drawings wherein like ref 

erence characters denote like parts throughout: 
Fig. 1 is a section through a coating pan in 

which the coating solution may diffuse directly 
into the pain, this figure showing a coating solu 
tion Supply constructed in accordance with and 
embodying one form of our invention; 

Fig. 2 is a section, similar to Fig. 1, in which 
One Wall of a pan is constructed of porous mate 
rial, and in which there are inlet and outlet pipes 
to Supply the coating solution to a space behind 
the Wall of perforated material so that it may 
diffuse through the wall and into the coating 
position; 

Fig. 3 is still another embodiment of our in 
vention in which a supply and a take-off pass 
into Supply and take-off chambers in a pan or 
hopper, these chambers being defined on one side 
by a Wall of porous material; 

Fig. 4 is a section through a pan, or hopper, 
constructed in accordance with still another em 
bodiment of our invention. In this form, the 
coating material is introduced through a porous 
tube which permits it to evenly diffuse into the 
coating pan, and 

Fig. 5 is a transverse section through a coating 
pan, or hopper, constructed in accordance with 
still another embodiment of our invention. In 
this form, the coating fluid is introduced through 
an end wall into a chamber from which it may 
diffuse into the coating portion of the pan or 
hopper. A similar drawoff may be provided at 
the Opposite end of the pan or hopper, if desired. 

Fig. 6 is a fragmentary detailed section taken 
on line 6-6 of Fig. 1. 
Our invention comprises broadly a method of 

diffusing coating fluid over a relatively large area 
of a coating pan or hopper by supplying the coat 
ing material and introducing it in innumerable 
minute streams so that the lateral diffusion of 
these streams blend uniformly and provide a pool 
of coating Solution from which a directional flow 
has been eliminated. 
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4. 
In the form of our invention, shown in Fig. 1, 

the coating pan may have a coating chamber 2 
in Which a roller 3 is mounted on suitable trun 
nions A. This chamber may be provided with a 
temperature control arrangement consisting of 
the hollow chambers 5 and 6. There is a coating 
Solution entrance in the bottom of the chamber 
2. Which may consist of a plate or block of por 
OuS material, preferably having an inner wall 8, 
arcuately shaped to conform with the shape of 
the coating chamber 2. There is a bottom chan 
nel 9 Which may be filled with coating Solution 
through a pipe fe having perforations 2P, Fig. 6, 
So that the Solution in this chamber may diffuse 
evenly through the plate . Obviously the per 
forations can be made anywhere desired in pipe 
P although they are shown in the bottom of the 
pipe in Fig. 6. The plate may preferably con 
sist of sintered pulverized glass so that the coat 
ing Solution in the channel 9 is actually divided 
up into innumerable minute streans passing 
through the plate which diffuses laterally to 
blend the coating solution in the chamber 2 uni 
formly and to prevent directional flow therein. 
In Such a System, it is possible to supply only 
Such coating material to the chamber 2 as is 
actually applied to the strip material so that no 
dra WOff is necessary. 
We might mention that a suitable form of por 

ous material is produced by Filtros, Incorporated, 
East Rochester, New York, this material being 
knoWn as 'Filtros.' We have found that at least 
One grade of this material is produced with the 
pore diameter of the porous material having an 
effective diameter of 0.002 inch. This is known 
as the 'H' Grade of 'Filtros.' This material 
has proved entirely satisfactory and the effective 
diameter of the pores is much smaller than the 
usual type of porous clay plates which may have 
an effective pore diameter of 0.012 inch. While 
We prefer to use porous material in which the 
effective diameter of the streams is generally as 
Small as possible and, while we have found that 
.002 inch is a very desirable size of pore we, nev 
ertheless, may use somewhat larger, or smaller, 
pores if Suitable material having pores of a 
Smaller effective diameter can be found. For in 
stance, We prefer pores having an effective diam 
eter of less than .01 inch although an effective 
diameter of about .002 inch is preferred. It is 
understood that these dimensions are given only 
by Way of illustration to better visualize the par 
ticular material which has worked satisfactorily. 

Fig. 2 shows a second embodiment of our in 
vention in which the coating pan, or hopper, 29 
is provided with a chamber 2 for the coating 
Solution surrounding a roller 23 mounted on suit 
able trunnions 24 in the end walls 25 of the coat 
ing pan. In this instance, coating fluid may be 
Supplied through a supply pipe 25 to a chamber 
26 and excess coating fluid may be withdrawn 
from the take-off pipe 27. Between the coating 
pan chamber 2 and the supply chamber 26, we 
provide a wall 28 of porous material to divide up 
the incoming coating solution into an innumer 
able number of minute streams as the solution 
diffuses through the wall 28. In this instance, 
there is a circulation of coating solution in the 
chamber 26 but this circulation, or flow, is defi 
nitely controlled, or eliminated, in the chamber 
2. Which Supplies the coating to the material 
which may either pass around the roller 23 or 
may be bead-coated therefrom. By a bead coat 
ing We mean coating by means of a bead of solu 
tion between an applying roller and the strip 
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material, the strip material lying out of contact 
With the roll, such as is well known in the art. 
Here again, the temperature of the solutions may 
be controlled by the chambers 39 and 39. 

Fig. 3 shows still another embodiment of our 
invention in which the coating pan or hopper 
chamber i is supplied with coating solution 
through an inlet pipe 46 feeding the supply cham 
ber 45 So that the incoming solution may diffuse 
through the plate 44 and into the pan or hopper 
4. From this pan or hopper the excess coating 
may diffuse through the plate 43 into the take 
off chamber 42 from which it may pass through 
a pipe 4. A roller 47 carried by suitable trun 
nions 3 may turn in the chamber 4 and ten 
perature may be controlled by suitable fluids pass 
ing through the chambers 49 and 59. In this 
form of our invention, like the form shown in 
Fig. 2, the coating solution may both be flowed 
to and from the coating pan. On the other hand, 
in the embodiment of our invention shown in 
Fig. 4, as in the embodiment shown in Fig. 1, we 
Only Supply an amount of coating Solution to a 
coating pan or hopper which is sufficient to coat 
the material and no draw off is used. In the em 
bodiment shown in Fig. 4, the coating pan or 
hopper 5 is provided with a coating chamber 
52 which is Supplied with coating Solution through 
a porous pipe 53. This divides the coating so 
lution passing through the inside of the pipe 
into innumerable small streams diffusing through 
the walls of the pipe and into the chamber 52 
in Such a manner that directional flow is elimi 
nated. The strip material may be coated by 
either passing around or may be bead-coated 
by Solution from the roller 56 which turns on 
suitable trunnions 55. Temperature may be con 
trolled by flowing Suitable fluid through chann 
berS 58 and 57. 
In the embodiment of our invention, shown 

in Fig. 5, the roller 69 may be immersed in a 
coating chamber 6 which is supplied with coat 
ing fluid passing through a porous plate 62 so 
that Solution entering a pipe 63 and passing in 
a chamber 64 may diffuse through the plate 62 
and provide a suitable body of solution in the 
chamber 8 for coating. In this form of our 
invention we may supply only the amount of 
material which is to be used through the pipe 
63, Or, we may have an exactly similar structure 
to the Supply end of the chamber 6, at the op 
posite end thereof so that such a structure may 
serve as a take-off if we desire to have a con 
stantly moving body of Solution in the chamber 

It will be noticed with all of the embodiments 
of our invention that there is a similar and im 
portant coating feature in that in all of the ap 
paratus the coating solution is actually divided 
up into innumerable minute streams over a rela 
tively large area of the coating area of the pan 
or hopper, so that these streams, by laterai diffu 
sion, blend into a body of solution which is very 
suitable for our purpose. We may, as in Figs. 
1 and 4, only supply the quantity of solution nec 
essary to be taken up by the coating operation, 
or we may, as in Figs. 2 and 3, provide both a 
supply and a take-off so that the coating solution 
actually flows through the coating pans but does 
not produce any flow, or current, or directional 
markings, due to this movement of the solution 
because of the relatively large area of the porous 
walls which produce the innumerable minute 
streams which blend into a non-directional body 
of coating solution. 
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6 
We realize that our invention may take many 

forms and we have illustrated quite a number of 
different embodiments of preferred forms of our 
invention. We believe that our method of divid 
ing the incoming coating Solution into innumer 
able minute streams which, through lateral dif 
fusion, blend together, either entirely eliminates, 
or substantially eliminates, the customary diffi 
culties of coating film Supports with the required 
coatings to prepare Such Supports for emulsion 
coating satisfactorily. It is the preparatory coat 
ings which are ordinarily the most difficult to 
properly apply so that it will be possible to apply 
an even coating of emulsion which, of course, 
must also be applied with great care. 
We consider as Within the Scope of our in 

vention all such forms of our invention as may 
come within the Scope of the appended claims. 
We claim: 
1. A nethod of preveiling 'flow lines' in coat 

ing photographic materials with a solution com 
prising Supplying coating liquid to a coating pan 
which consists in introducing innumerable con 
staint sized minute streams of coating liquid over 
a relatively large area of the coating pan and 
merging the innumerable minute streams to 
gether whereby the lateral diffusion of the 
Streams bends the incoming Stream uniformly 
and reduces agitation to a mininum to prevent 
flow lines from occurring when coating strip ma 
teriai froin Said coating pan. 

2. The nethod defined in claim 1 character 
ized by the size of the innumerable minute streams 
being of less than .01' effective diameter. 

3. The method defined in claim 1 character 
ized by the size of the innumerable minute 
streams being in the order of .002' effective di 
aimeter. 

4. A method of preventing “flow lines' in coat 
ing photographic materials with a Solution con 
prising Supplying an even flow of coating Solu 
tion to a coating pan to produce a uniform body 
of Solution therein comprising dividing a supply 
of coating solution into innumerable, constant 
minute streams in passing into and in leaving the 
coating pan, the incoming streams merging into a 
uniform body of solution and the outgoing in 
numerable, constant, minute streams maintain 
ing the uniform body of coating Solution substan 
tially free from agitation in the pan while car 
rying out coating solution in excess to the quan 
tity of Such solution utilized in the pan. 

5. The method of coating defined in claim 4 
characterized by the size of innumerable Streams 
into which the coating solution is divided being 
of less than .01''' in effective diameter. 

6. The method of coating defined in claim 4 
characterized by the size of innumerable streams 
into which the coating Solution is divided being 
in the Order of .002' in effective diarineter. 

7. A fluid supply for coating pans comprising, 
in combination, a coating pan, means in the pan 
for applying coating from the pan to strip mate 
rial, a conduit for conducting coating solution to 
the pan, rigid means adjacent the pan and be 
tween the Supply of coating Solution and the pan 
for dividing the Supply of coating Solution into 
innumerable minute streams which are close to 
gether whereby the lateral diffusion of the merg 
ing Streams may provide a uniform body of coat 
ing solution substantially free from agitation in 
the pan. 

8. The fluid supply for coating pans defined in 
claim 7 characterized by a draw off for the pan 
also including a rigid means for dividing the coat 
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ing fluid drawn from the pan into innumerable 
minute streams as the coating fluid leaves the 
pan to maintain the coating solution in the pain 
uniform and substantially free from agitation to 
prevent directional effects in the coating Solution 
in the pan. 

9. The fluid supply for coating pans defined in 
claim 7 characterized by the means for dividing 
the coating Solution into innumerable streams 
consisting of a block of rigid, porous material 
having innumerable pores therein of not more 
than an effective diameter of .01'. 

10. The fluid Supply for coating pans defined 
in claim 7 characterized by the means for di 
viding the coating solution into innumerable 
streams consisting of a block of rigid, porous ma 
terial having innumerable pores therein in the 
order of .002' effective diameter. 

11. A fluid supply for coating pans comprising, 
in combination, a coating pan, means for apply 
ing coating solution to strip material dipping in 
the pain, a Solution inlet and a Solution outlet for 
the pan, a block of rigid, porous material be 
tween the inlet and outlet of the pan and an area, 
of the pan adapted to contain a quantity of coat 
ing solution to be applied to strip material, the 
pores of the rigid, porous material being of less 
than .01''' in effective diameter, to maintain coat 
ing Solution substantially free from agitation in 
the pan to prevent flow lines on the material 
coated by the means for applying coating Solu 
tion to strip material dipping in the pan. 

12. A fluid Supply for coating pans comprising, 
in combination, a coating pan, means for apply 
ing coating Solution to strip material, a Solution 

s 

8 
inlet and a solution outlet for the pain, a block 
of rigid, porous material between the inlet and 
outlet of the pan and an area of the pan adapted 
to contain a quantity of coating solution to be 
applied to strip material, the pores of the rigid, 
porous material being in the Order of .002' effec 
tive diameter. 

13. The fluid supply for coating pans defined 
in claim 12 characterized by the supply of coat 
ing Solution in the Supply side of the means for 
dividing the coating Solution into innumerable 
minute streams having a pressure head whereby 
the coating Solution may be forced through the 

25 

dividing means under pressure. 
14. The fluid supply for coating pans defined 

in claim 2 characterized by means for establish 
ing a pressure head on the coating solution at the 
supply and draw off to force the coating solution 
into and out of the coating pan and through the 
means for dividing the coating Solution into in 
numerable minute streams. 

GALE F. NADEAU. 
FRED W. HOYT. 
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