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This invention relates to a process for setting 
and drying photographic silver halide emulsion 
coatings. More particularlyv it relates to a con 
tinuous process of setting and drying gelatino 
silver halide emulsion coatings on continuous sup 
ports such as flexible films or papers. 
The manufacture of photographic films and 

papers includes the steps of depositing a coating 
of warm, ñowable colloid silver halide emulsion 
onto a support, the cooling of the liquid emulsion 
layer below its setting point to form a gelled layer, 
and drying to remove excess water. The setting` 
is accomplished by passing the support after coat 
ing into a chilled zone. After the emulsion is set, 
it is then dried. The drying operation must be 
conducted under such conditions that the emul 
sion layer is not remelted. The conventional 
methods of drying are time-consuming and re 
quire large buildings and apparatus. 
An object of this invention is to provide an 

improved process of setting and drying gelatina 
silver halide emulsion coatings. A further ob 
ject is to provide such a process which requires 

shorter drying period. A related object is to 
provide such a process which can be practiced in 
smaller apparatus and buildings. A still further 
object is to provide a rapid process for setting 
and drying gelatino silver halide emulsion layers 
which gives coatings of uniform quality. Still 
other objects will be :apparent from the following 
description. 
The above objects are accomplished by the 

present invention which in its broader aspects 
consists in passing the support, e. g., film or paper, 
after it has been coated with an aqueous gelatine 
silver halide emulsion into a chilling zone that 
is maintained at a temperature below '75° F., pref 
erably at 40° to ’70° F. depending upon the gelatin 
content, whereby the Iemulsion is firmly and 
smoothly gelled. Low gelatin content emulsions 
require the lower temperatures. The element is 
then passed into a conditioning zone which is 
maintained yat a temperature which is from 5D to 
30° F. bel-ow the melting point of the gelatine 
silver halide emulsion layer for la period of about 
i0 to 180 seconds whereby a ñrmer gel is formed. 
The element is then passed into a drying Zone and 
the layer is dried by means ̀ of a high velocity 
current of air which is maintained at such a tem 
perature and humidity that the emulsion is abo-ve 
its normal melting point without the aforemen 
tioned conditioning. The element is removed 
from contact with such air after the moisture 
content »of the emulsion has been reduced to pro 
duce a water to gelatin ratio of 0.5 to 1.5 to 1.0 
by weight. 
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The drying conditions may vary widely but a 
dry-‘bulb temperature of 110 to 235° F. :and a wet 
bulb temperature 2 to 20° F. above the normal 
melting point of the gelled but unconditioned 
emulsion layer and va period from 30 to 180 sec. 
is preferably used at an air velocity of 2,000 to 
15,000 feet per minute or greater, and the ele 
ment so disposed that the emulsion surface is ex 
posed to the current of air. The conditions 'being 
such that the rate of evaporation from a free 
water surface would be 0.5 to 3.0 lbs. per hour 
per square foot. The emulsion layer as it 
emerges from the high velocity zone has its water 
content reduced to the desired level. 

It has been found that the emulsion layers and 
particularly those which contain a substantial 
amount of soluble bromides and chlorides can be 
further improved if they are removed from the 
foregoing treatment when the water to gelatin 
ratio is between 0.5 and 1.5 to 1.0 and passed into 
a curing zone where a current of air passes over 
the surface of the emulsion layer at a velocity of 
Äl0 to about 2,000 or more feet per minute at a 
dry-'bulb temperature of 70° F. to 100° F., a wet 
bulb temperature from 50° F. to 75° F. and a 
relative humidity of 30% to 60%. The conditions 
being such that the rate of evaporation from a 
free wet surface would be less than 0.5 lb. per 
hour per square foot and preferably less than 
0.2 lb. .per hour per square foot. The emulsion 
layer then may be passed through a seasoning 
zone maintained at a still lower temperature, 
were the linal water to gelatin ratio is adjusted 
to between 0.23 and 0.34 to 1.0, prior to being 
wound` on suitable take-up rolls. 
The conditions described above in the first 

high-velocity, high-temperature drying zone re 
sult in an extremely high rate of evaporation lof 
the undesired water from the gelled emulsion 
layer. The rapid rate of evaporation has a cool 
ing effect on the emulsion layer and although it 
exhibits a tendency to melt while in this zone, 
because the wet-bulb temperature of the air is 
suc that the emulsion layer is above its normal 
melting point, the previous conditioning at ap 
proximately 60° F. permits the use of high tem 
peratu'res without any significant melting of the 
emulsion. 

It has been found that if the passage of the 
gelled emulsion layer through the high-tempera 
ture, high-velocity drying zone is controlled so 
approximately 85% to 95% of the water content 
of the Ioriginal liquid emulsion has been evapo 
rated to produce a water to gelatin ratio of be» 
tween 0.5 and 1.5 to 1.0 by weight, the physical 
and photographic properties of the layers are 
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quite satisfactory and the rapid concentration of 
the soluble salts in the emulsion is not disad 
vantageous. The residual water is then removed 
in the curing zone and equilibrium is brought 
about in the seasoning zone or chamber. 

Suitable apparatus for carrying out the proc 
ess described above are disclosed in the accom 
panying drawing which forms a part of this spec 
incation. Referring now to the drawing: 

Fig. 1 is an elevation of a suitable apparatus 
for carrying out the process; 

Fig. l-A is a section taken along the line A-A 
of Fig. 1; 

Fig. 2 is an elevation of a modined apparatus 
for carrying out the process; 

Fig. 3 is an elevation of another modified ap 
paratus for carrying out the process; and 

Fig. 4 is an elevation of another modined appa 
ratus for carrying out the process. 
In Figs. 1, 2, 3, and 4 a roll of nlm I passes 

over guide roller ‘I and under guide roller 8 into 
contact with a gelatin silver halide aqueous emul 
sion in coating pan 6. It then passes into a 
cooling tower Il over guide roller or drum I3, 
then into a horizontal chamber and then into 
a high-velocity, high-temperature drying cham 
ber I6 which communicates with a source of hot 
air through a plurality of slots or openings. The 
nlm then passes to a rewind station. 
An elongated slot or outlet I6’ (as shown in 

Figs. 1, 2 and 3) for exhausting the hot air is 
provided at the sides of the drying chamber 
near edges of the emulsion surface or the sides 
may be completely open as shown in Fig. 4. Hot 
air having a velocity of 2,000 to 15,000 feet per 
minute and the wet and dry-bulb temperatures 
and relative humidity described above passes 
through the drying chamber to the outlets, e. g., 
in the sides of the chamber and at the top of the 
horizontal chamber. 
The cooling tower should be of such length 

that the emulsion gels and is nrmly set and con 
ditioned before it passes into the high-velocity 
drying chamber. In general, a unitl foot of nlm 
should remain in the cooling tower for a period 
of about one minute and in the high-temperature, 
high-velocity drying chamber about two minutes. 

Referring now to Fig. 4 which illustrates a 
practical although more complex commercial ap 
paratus, a roll of transparent nlm base I is passed 
over a series of guide rolls 2 and 3, the lower 
guide rolls 3 being mounted on a movable frame 
so that they can move upwardly and downwardly. 
The elevator construction just described is corn 
mon in photographic processing apparatus and, 
since it forms no part of the present invention, 
is not shown in detail. The elevator construction, 
however, permits one t9 start a new roll I’y 
through the machine without interrupting the 
continuous coating and drying. The series of 
guiding rolls 2 and 3 and elevator construction,> 
may be mounted in a chamber 4 which can be 
heated or cooled so that the nlm has a uniform 
temperature as it passes into the coating unit 5. 
The coating unit includes a coating pan 6 which 

is continuously supplied with an aqueous gela 
tino silver halide emulsion maintained at a con 
stant level. The nlm I passes over guide roller 1 
and under guide roller 8 disposed in the pan 
where it comes into contact with the surface of 
the coating solution and picks up a thin layer of 
silver halide emulsion. ’I‘he coated nlm then 
passes upwardly through a cooling or setting 
chamber 9 which is maintained at a temperature 
of 40 to 60° F. by means of cool air which passes 
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from a large plenum chamber I0 through a piu 
rality of orinces or slots so that it sweeps over 
the emulsion surface as well as the back of the 
coated nlm. The nlm then passes through an 
elongated conditioning tower I I that is provided 
at its upper end with a chamber I2 which sur 
rounds it and is provided with communicating 
orinces or slots. The cool air from the cooling 
tower passes through said orinces or slots into 
chamber I2 where it is withdrawn from the sys 
tem or cooled and recirculated through chamber 
I0. If cold air is fed to chamber I0 in order to 
obtain quick setting, as is desirable for dilute 
aqueous gelatino silver halide emulsion coating 
solutions then warmer air is used in tower Il. 
This warmer air should, however, be 2° F. to 10° F. 
below the melting point of the coating in order 
to condition it in as short a time as possible. 
At the top of the tower II there is provided 

a guide roller or drum and a closely-ntting baille 
I4 which leaves a narrow opening at the end 
of the tower for the passage of the nlm with its 
nrmly-set and conditioned gelatino silver halide 
emulsion layer into horizontal chamber I5, which 
in this case is a drying chamber connecting with 
vertical drying chamber I6. These chambers are 
provided with a plurality of spaced slots which 
communicate with large air ducts I‘I and I‘I’ and 
I8 and I8', respectively, whereby warm drying air 
impinges upon or flows over one or both surfaces 
of the coated nlm element. This air is with 
drawn at the sides of chamber I6 which are open 
as shown in Fig. 4 or may have elongated slots 
like I6’ as shown in Figs. 1, 2 and 3. The air 
is also withdrawn from the sides of chamber 
I5 which are open or provided with elongated 
slots disposed parallel to and just above the path 
of the emulsion surface of the nlm. 
The coated nlm then passes over guide roller 

I9 downwardly through vertical chamber I6 and 
under similar guide roller 20 past another closely 
ntting baille I4' then upwardly through a curved 
curing Zone 2l in contact with a series of spaced 
rollers 22 then over roller 23 and downwardly 
’through a curved curing zone 2|' which com 
municates freely with said curing zone 2l. A 
series of rollers 24 guide the nlm during its 
passage through chamber 2l’. A series of slots 
are provided in the wall of the nrst curved sec 
tion of the curing chamber opposite the emul 
sion surface of the nlm'which communicate with 
a large duct 25 through which warm air is sup 
plied. This air then passes through the second 
curved chamber 2l’ and is exhausted through 
side openings 2l". The end of this chamber is 
provided with baffles I4” to prevent passage of 
>air into seasoning chamber 26. The nlm passes 
under a roller 21 disposed at the entrance end 
to chamber 26 and then over a series of upper 
and lower rollers 28 and 29. A few of such roll 
ers can be provided with an elevator mechanism 
to permit changing spools 30 without stopping 
the dryer. The seasoning chamberl 26 has a 
wet and dry-bulb temperature lower than those 
in the previous drying zone and these nnal tem 
peratures are determined by the desired nnal 
moisture in the nlm. 

It has been found that a gelatino silver halide 
emulsion which is coated on a support is ade 
quately conditioned against remelting if it is 
in the conditioning tower for a period of about 
10 to 180 seconds depending on the gelatin con 
centration of the emulsion. When the air flows 
over the wet side only, the element should re 
main in the high-temperature. high-velocity air 
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drying chambers I5 and I6 for about 30 to 180 
seconds. The dry-bulb temperature should be 
from 110° F. to 235° F., the Wet-bulb tempera 
ture should be from 68° F. to 100° F., and the 
dew point from 40° F. to 70° F. The combina 
tion of conditions is such that the rate of evapo 
ration from a free wet surface is 0.5 to 3.0 pounds 
per hour per square foot. The film should re 
main in curing chamber 2| for a period of 30 
to 1'50 seconds at the ñlm speed of 20 to 60 feet 
per minute with the dry-bulb temperature about 
75° F. to 90° F. and the wet-bulb temperature 
about 65° F. to 75° F. and the air velocity ad 
justed to give a rate of evaporation from a free 
wet surface of 0.1 to 0.5 pounds per hour per 
square foot. The final conditioning zone should 
be designed so that the unit length of film re 
mains in it from 4 to 12 minutes at a dry-bulb 
temperature of 70° F. to 90° F. and a wet-bulb 
temperature of 60° F. to 75° F. a humidity of 
30-60% and the air velocity adjusted to give 
a rate of evaporation from a free wet surface of 
0.1 to 0.3 pounds per hour per square foot. The 
inveniton, of course, is not limited to such film 
speeds. To the contrary, the rate of travel may 
vary over a very wide range, e. g., l0 to 200 
feet per minute or more. 
The invention will be further illustrated but it 

is not intended to be limited by the following 
examples: 

Example I 

A gelatino-silver iodo-bromide emulsion con 
taining approximately 0.097% silver iodide, 
4.903% silver bromide, 6.34% gelatin and 88.66% 
Water by Weight is coated onto a sheet of cel 
lulose acetate film base at the rate of 18 grams 
of liquid emulsion per sq. ft. The coated film is 
passed into a setting zone and a conditioning 
zone where it is subjected to a concurrent stream 
of air at 60° F. for 130 seconds. It is then passed 
into the turbulent air drying zone where jets of 
air at 120° F. dry bulb and 75° F. Wet bulb im 
pinge against the surface at a velocity of 8000 
feet per minute for 120 seconds through slots 
1%; inch wide extending completely across the 
film spaced 6 inches apart and spaced 2 to 6 
inches from the web. The drying rate was 1.1 
pounds of Water per hour per square foot of 
free wet surface. The ñlm next passes into a 
curing Zone, having a dry bulb temperature of 
85° F., a Wet bulb temperature of 70° F. and an 
air velocity of 40 feetA per minute parallel to 
the surface of the web, for 120 seconds and then 
passes into a seasoning zone, having a dry bulb 
temperature 84° F., a wet bulb temperature of 
70° F. and an air velocity of ten feet per minute 
for 480 seconds. The drying rate in the cur 
ing zone was 0.02 pound and that in the season 
ing zone 0.01 pound of water per hour per square 
foot of free Wet surface. At the end of this 
final period the moisture content of the film is 
2.48%. 

Example II ' 

A gelatine-silver halide emulsion containing 
about 4.7% silver halide, 4.6%v gelatin and 90.7% 
water by weight is coated onto> a cellulose ace 
tate film at a rate of- 14.0` grains of liquid emul 
sion per sq. ft. The coated film is passed into 
a setting and conditioning zone where it is sub 
jected to a concurrent stream of air atl 55° F. 
for 110 seconds. It is then passedV into a vtur 
bulent air drying zone where jets of air at 110° 
F. dry bulb and 72° F. wet bulby impingev against 
the surface at a velocity of 8000 feet per minute 
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6 
for a period of 180 seconds through slots T31; inch 
wide extending completely across the film spaced 
6 inches apart and spaced 2 to 6 inches from 
the Web. The drying rate was 1.0 pound of 
water per hour per square foot of free wet sur 
face. The gelatino silver halide layer was suf 
ficiently dried at theend of this period and the 
emulsion had a moisture content below 2.5%. 

Ezvample III 

A gelatino-silver iodo-bromide emulsion con 
taining approximately 0.059% silver iodide, 
4.64% silver bromide, 4.55% gelatin and 90.8% 
Water by Weight is coated onto a cellulose acetate 
film base at the rate of 13.8 grams per sq. ft. 
The coated ñlm is passed into a setting and con 
ditioning zone Where it is subjected to a concur 
rent stream of air at 55° F. for 110 seconds. It is 
then passed into the turbulent air drying zone 
where jets of air at 110° F. dry bulb and 72° F. 
wet bulb impinge against the surface at a velocity 
of l3000 feet per minute for a period of 105 sec 
onds through slots îß-ë inch wide extending com 
pletely across the film spaced 6 inches apart and 
spaced 2 to 6 inches from the web. The drying 
rate was 1.0i pound of water per hour per square 
foot of free wet surface. It next passes into a 
curing zone, having a dry bulb temperature of 
90° F., a wet bulb temperature of 71° F. and an 
air velocity of 40 feet per minute parallel to the 
surface of the web, for two minutes and passes 
into a seasoning zone, having a dry bulb tempera 
ture of 84° F., a wet bulb temperature of 70° F. 
and an air velocity of ten feet per minute paral 
lel to the surface of the web for eight minutes. 
At the end of this final period, the moisture con 
tent of the film is 1.8%. The drying rate in the 
curing zone was 0.04 pound and that in the sea 
soning zone 0.01 pound of water per hour per 
square foot of free wet surface. 

Example IV 

A gelatino-silver bromo-chloride emulsion con 
taining approximately 1.96% silver bromide, 
3.57% silver chloride, 3.92% gelatin and 90.55% 
water is coated onto a sheet of cellulose acetate 
ñlm base at the rate of 13.6 grams per sq. ft. The 
coated ñlm is then passed into a setting and con 
ditioning Zone where it is subjected to a con 
current stream, of air at 40° F. for 180 seconds, 
then passed into the turbulent air drying zone 
where jets of air at 105° F. dry bulb and 70° F. 
wet bulb impinge against the surface at a velocity 
of 4200 feet per minute for 160 seconds through 
slots Tse inch Wide extending completely across 
the film spaced 6 inches apart and spaced 2 to 6 
inches from the web. The drying rate Was 0.6 
pound of water per square foot of free wet sur 
face. It next passed into -a curing zone, having 
a dry bulb temperature of 85° F., a wet bulb tem 
perature of 70° F. and an air velocity of 40 feet 
per minute parallel to the surface of the web 
for two minutes. It next passes into a season 
ing zone, having a dry bulb temperature 82° 
F., a wet bulb temperature of 70° F. and an air 
velocity of ten feet per minute parallel to the 
surface of the web for eight minutes. At the end 
of this final period the moisture content of the 
film is 1.78%. The drying rate in the curing zone 
was 0.03 pound and. that in the seasoning zone 
0.01 pound of water per hour per square foot of 
free wet surface. 
When drying thin reversible colloid layers, it 

has been found the rate of evaporation depends 
upon many factors: (l) the air velocity, (2) the 
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lmanner of directing the air against the material, 
(3) the temperature of the air, (4) the humidity 
of the air, (5) the rate at which the moisture 
diffuses through the material. The first four 
items relate to drying conditions and can be 
speciñed or rated by the pounds of water which 
would be evaporated per sq. ft. in one hour from 
the surface of a container ̀ of water or a free wet 
'surface Item (5) is a function of the material 
being dried, its moisture content and the rate 
of drying. 
In describing drying conditions, I prefer to 

specify them by the amount of water which would 
be evaporated from a free wet surface. For a 
given rate of evaporation the temperature and 
humidity may be varied over wide ranges pro 
vided compensating changes are made in air 
velocity. 
Thus in the drying step of the invention e. g., 

in the ñrst section of the apparatus of Fig. 4 one 
may use conditions which will produce rates of 
evaporation as high as 1.0 to 3.0 lbs. of water 
per hour per sq. ft. It is in some cases desirable 
to reduce the drying conditions after 90 to 95% 
of the water has been evaporated. Thus in the 
case of aqueous gelatino-silver emulsions it is 
desirable to reduce the drying conditions when 
the water content is between 50% and 150% of 
the gelatin content. At this point the conditions 
are changed to give a curing condition wherein 
a drying rate from a free wet or water surface 
of less than 0.5 lb. per hour per square foot and 
preferably less than 0.2 pound per hour per 
square foot until the water to gelatin ratio 
reaches a value between .23 and .34 to 1.0. 
Reducing the drying rate as speciñed above 

appears to permit the electrolyte salts present in 
the emulsion to distribute uniformly through the 
layer and act to conduct away any static elec 
tricity generated. If the conditions producing 
high drying rates are continued throughout the 
entire period of drying and curing the electrolytes 
act as though they were buried below the sur 
face, they will not conduct away the static elec 
tricity. As a consequence the static builds up 
until a spark discharge is produced causing static 
marking of the photographic films. 
The conditioning step of the invention which 

takes place immediately after passing through 
the setting chamber and before the high velocity 
air drying is an important feature of the inven 
tion. The period “t” of conditioning before dry 
ing may be represented by the following empirical 
formula: 

(WB-69) 
C5N3S2 TZJB 

t=conditioning time in seconds 
C=percent gelatin in emulsion 
N :gelatin Viscosity 
S :gelatin gel strength . 
T=conditioning temperature-JF. 
WB=wet bulb temperature in dryer-_T. 

This equation, while not exact for very dilute 
or very concentrated aqueous colloid solutions, 
applies for aqueous colloid concentrations be 
tween 4% and 6% gelatin. The formula does, 
however, indicated the complex nature of the op 
eration and how the higher setting temperatures 
permit higher drying temperatures. 

It is obvious that the process of this invention 
can be carried out in apparatus which vary con 
siderably from that shown in the accompanying 
drawings. Additional coating units and high 
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Velocity >drying units can be used in series to 
coat a plurality of gelatin-containing layers on 
a ñlm. ' 

The process is not limited to the coating of 
gelatino silver halide emulsion layers but can 
be used in drying other set or gelled colloid silver 
halide emulsions and other types of layers, e. g., 
gelatin sublayers, gelatin filter layers, etc. Liq 
uid layers of colloids which gel or whose changes 
in viscosity lag or do not follow immediately 
changes in temperature, or whose melting point 
increases with holding time, can be dried as de 
scribed above at such a rate that the coating is 
dry before it melts or is reduced in Viscosity sufii 
ciently tol flow. A series of coated sheets or 
plates, e. g., photographic plates on a moving 
belt can be dried in a manner similar to that de 
scribed above. ' . 

This applicationis a continuation-impart of 
my copending application Ser. No. 25,867, ñled 
May 8, 1948, now abandoned. 
The invention has the advantage that it pro~ 

vides a practical commercial process for drying 
gelatin silver halide emulsion layers. A fur 
ther advantage is that it requires small size ap 
paratus and buildings. Still other advantages 
are: The ñlm is exposed for less time in moist 
condition to contaminant dust. Less material 
is being processed at one time so that smaller 
losses occur in the event of equipment failure. 
It obviates the need for long festoon driers, or 
tenter frames for supporting the ñlm or paper. 
By means of this invention it is possible to use 
air having a higher moisture content than has 
been customary in the art. As a result, dehu 
midifying equipment can be much reduced and 
less expensive. 
As many widely different embodiments of this 

invention can be made without departing from 
the spirit and scope thereof,v it is to be under 
stood that the invention is not to be limited ex 
cept as defined by the claims. 
What is claimed is: 
1. The process which comprises coating an 

aqueous gelatino-silver halide emulsion onto a 
moving flexible web support, chilling the coated 
layer from 40° vto 75° F. to form a gelled emulsion 
layer, conditioning the gelled emulsion layer by 
passing the coatedweb through a zone main 
tained at a temperature from 5°'to 30° F. below 
the melting point of the emulsion for a period 
of 10 to 180 seconds, then passing the coated 
web through a drying zone while exposing the 
emulsion layer to a high velocity current of air 
maintained at a dry bulb temperature of 110° F. 
to 235° F., a wet bulb temperature of 68° F. to 
100° F. and an air velocity of 2000 to 15,000 feet 
per minute so that the rate of evaporation from 
a free wet surface is 0.5 to 3.0 pounds per hour 
per sq. ft. , 

2. The process which lcomprises coating an 
aqueous gelatino-silver halide emulsion onto a 
continuous, moving, ñexible, web support, chilling 
the coated layer with air at a temperature from 
40° F. to 70° F. to form a gelled emulsion layer, 
conditioning the gelled emulsion layer by pass 
ing the coated web through a zone maintained at 
a temperature from 5° to 30° F. below the melt 
ing point of the emulsion for a period of 10 to 180 
seconds, then passing the coated web through 
a drying zone while exposing the emulsion layer 
to a- high velocity current of air having a dry 
bulb temperature of 110° F. to 235° F., a'wet 
bulb temperature of 68° F. to 100° F. and an air 
velocity of V2000 to 15,000 feet per minute so that 
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the emulsion is 2° F. to 20° F. above its normal 
melting point, and removing said coated web from 
the drying zone after the moisture content has 
been reduced to 0.5 to 1.5 times the gelatin conl 
tent of the coated layer. 

3. The process which comprises coating an 
aqueous gelatine-silver halide emulsion onto a 
continuous, moving, flexible, paper sheet, chill 
ing the coated layer with air at a temperature 
from 40° F. to 70° F. to form a gelled emulsion . 
layer, conditioning the gelled emulsion layer by 
passing the coated sheet through a zone main 
tained at a temperature from 5° to 30° F. below 
the melting point of the emulsion for a period 
of 10 to 180 seconds, then passing the coated sheet 
through a drying zone while exposing the emul 
sion layer to a high velocity current of air hav« 
ing a dry bulb temperature of 110° F. to 235° F., 
a wet bulb temperature of 68° F. to 100° F. and an 
air velocity of 2000 to 15,000 feet per minute so 
that the emulsion is 2° F. to 20° F. above its nor 
mal melting point, and removing said coated sheet 
from the drying zone after the moisture content 
has been reduced to 0.5 to 1.5 times the gelatin 
consent of the coated layer. 

4. The process which comprises coating an 
aqueous gelatino-silver halide emulsion onto a 
continuous, moving, iiexible, hydrophobic ñlm, 
chilling the coated layer with air at a temperature 
from 40° F. to '70° F. to form a gelled emulsion 
layer, conditioning the gelled emulsion layer by 
passing the coated ñlm through a zone main 
tained at a temperature from 5° to 30° F. below 
the melting point of the emulsion for a period of 
10 to 180 seconds, then passing the coated film 
through a drying Zone while exposing the emul 
sion layer to a high velocity current of air hav 
ing a dry bulb temperature of 110° F. to 235° F., 
a Wet bulb temperature of 68° F. to 100° F. and 
an air velocity of 2000 to 15,000 feet per minute 
so that the emulsion is 2° F. to 20° F. above its 
normal melting point, and removing said coated 
ñlm form the drying zone after the moisture con 
tent has been reduced to 0.5 to 1.5 times the 
gelatin content of the coated layer. 

5. The process which comprises coating an 
aqueous gelatino-silver halide emulsion onto a 
continuous, moving, flexible, web support, chill 
ing the coated layer with air at a temperature 
from 40° F. to '70° F. to form a gelled emulsion 
layer, conditioning the gelled emulsion layer by 
passing the coated web through a zone main 
tained at a temperature from 5° to 30° F. below 
the melting point of the emulsion for a period of 
10 to 180 seconds, then passing the coated web 
through a drying zone while exposing said layer 
to a current of air having a velocity of 2,000 to 
15,000 feet per minute, a dry bulb temperature 
of 110° F. to 235° F. and a wet bulb temperature 
2 to 20° F. above the normal melting point of 
the gelled emulsion layer, for a period of 30 to 
180 seconds. 

6. The process which comprises coating an 
aqueous gelatine-silver halide emulsion onto a 
continuous, moving, ñexible web support, chilling 
the coated layer with air at a temperature from 
40° F. to '70° F. to form a gelled emulsion layer, 
conditioning the gelled emulsion layer by pass 
ing the coated web through a zone maintained at 
a temperature from 5° to 30° F. below the melt 
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10 
ing point of the emulsion for a period of 10 to 180 
seconds, passing the conditioned web through a 
drying zone while exposing said layer to a cur 
rent of air having a velocity of 2,000 to 15,000 feet 
per minute, a dry bulb temperature of 110° F. to 
235° F. and a wet bulb temperature 2 to 20° F. 
above the normal melting point of the gelled 
emulsion layer for a period of 30 to 180 seconds, 
then passing the coated web into a curing zone 
while exposing the emulsion layer to a current 
of air having a velocity of 100 to about 2,000 feet 
per minute, a dry bulb temperature of '70° F. to 
100° F., a wet bulb temperature from 50° to '75° F. 
and a relative humidity of 30% to 60% so that 
the rate of evaporation from a free wet surface 
will be less than 0.5 pound per square foot per 
hour. 

7. The process which comprises coating an 
aqueous gelatino-silver halide emulsion onto a 
continuous, moving, ñexible paper sheet, chilling 
the coated layer with air at a temperature from 
40° F. to '70° F. to form a gelled emulsion layer, 
conditioning the gelled emulsion layer by passing 
the coated sheet through a Zone maintained at a 
temperature from 5° to 30° F. below the melting 
point of the emulsion for a period of 10 to 180 
seconds, passing the conditioned sheet through a 
drying zone while exposing said layer to a cur 
rent of air having a velocity of 2,000 to 15,000 
feet per minute, a dry bulb temperature of 110° 
F. to 235° F. and a wet bulb temperature of 68° F. 
to 100° F. so that it is 2 to 20° F. above the nor 
mal melting point of the gelled emulsion layer for 
a period of 30 to 180 seconds, then passing the 
coated sheet into a curing Zone While exposing 
the emulsion layer to a current of air having a 
velocity of 40 to about 2,000 feet per minute, a 
dry bulb temperature of 70° F. to 100° F., a Wet 
bulb temperature from. 50° to r75" F. and a rela 
tive humidity of 30% to 60% so that the rate of 
evaporation from a free wet surface will be less 
than 0.5 pound per sq. ft. per hour. 

8. The process which comprises coating an 
aqueous gelatina-silver halide emulsion onto a 
continuous, moving, flexible hydrophobic film, 
chilling the coated layer with air at a tempera. 
ture from 40° F. to '70° F. to form a gelled emul 
sion layer, conditioning the gelled emulsion layer 
by passing the coated ñlm through a zone main 
tained at a temperature from 5° to 30° F. below 
the melting point of the emulsion for a period of 
10 to 180 seconds, passing the conditioned film 
through a drying zone while exposing said layer 
to a current of air having a velocity of 2,000 to 
15,000 feet per minute, a dry bulb temperature 
of 110° F. to 235° F. a wet bulb temperature of 
68° F. to 100° F. so that it is 2 to 20° F. above the 
normal melting point of the gelled emulsion lay 
er for a period of 30 to 180 seconds, then pass 
ing the coated ñlm into a curing zone while ex 
posing the emulsion layer to a current of air hav 
ing a velocity of 40 to about 2,000 4feet per minute, 
a dry bulb temperature of '70° F. to 100° F., a 
Wet bulb temperature from 50° F. to '75° F. and a 
relative humidity of 30% to 60% so that the rate 
of evaporation from the free wet surface will 
be less than 0.5 pound per sq. ft. per hour. 
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