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In drying gelatine layers, for example in manu 
facturing photographic material, great diiîiculty 
is encountered in nthat gelatine can only lbedried 
very slowly. Theinstallations for makingphoto 
lgraphic material in which a photo-sensitive gela 
tine emulsion is provided on a substratum thus 
become of very large size and hence very expen 
sive. The avoidance of the formation of dust 
in vsuch large spaces of several tens «of meters 
in length, which is absolutely necessary for mak 
ing good photographic material, increases lthe 
cost to a considerable extent. Furthermore, the 
usual heating by means of heated dry air ‘has 
a poor emciency. Similar ldiñiculties `arise >in 
manufacturing gelatine layers which Ido not 
comprise photosensitive compounds such, forex 
ample, as gelatine layers which are intended 
for recording sound by »mechanical means, for 
example by cutting a sound track ñlm or record. 
vThe present invention relates to a process of 

drying gelatine layers which permits drying to 
beteffectedfat aconsiderably .greater speed with 
thense o'f equipment of verysmall size. 

According to .the invention, gelatine layers 
are dried by heating in an electric field of high 
frequency. 
Whereas indrying a coagulated gelatine emul 

sion .by means of heated dry air, as has been 
usual hitherto, drying may take place only very 
slowly since otherwise the gelatine melts and 
inhomogeneous layers .are obtained. It has been 
found that theuseof high-frequency drying .per 
mits the temperature of the .gelatine layer -to 
exceed its melting vpoint Without any ¿harmful 
consequences for the _homogeneityof the .gelatine 
layer .being involved. 

This vaiïords vthe k1possibility of .greater speed in 
the .drying process. _According to the _invention 
yan aqueous ¿gelatine `layer which, after drying, 
has a thicknessof 100 microns at the most issub 
jected to an electric field while passing a stream 
oigas over the gelatine for dissipating the water 
vapour produced, said field being of ysuch ire 
quency .and strength _that the Water is _removed 
within ñveminutes. .A treatment _of _five minutes 
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at the _most means that .any point .of the _layer _is ~ 
subject ̀ tothe .ñeld fornve minutes at the most. 
.Fora better understanding of the .invention it 

is V,pointed out that the reason why melting of 
the gélatine layer need not necessarily result 
in _any unevenness is probably due to the fact 
that _the Water which is at ñrst evaporated .is 
rapidly removedso that „partly _dried gelatine _of 
low water .content .follows _almost immediately. 
This gelatine upon melting yields amass .of such 
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viscosity that >flows or the like which might lead 
to troublesome unevennesses no longer occur in 
it. Since >the gelatine treated according to the 
invention is dried,.at least initially, in the molten 
state ‘it .is not necessary for the gelatine emulsion, 
after being poured out on a substratum to form 
a layer, to coagulate before drying, contrary to 
the drying methods which have been usual hither 
to. It is further pointed out that a gelatine emul 
sion of the kind utilized for pouring Aout a layer 
of uniform thickness usually contains irom180% 
to A90% by weight of water. If such an emul 
sion is caused tc coagulate by cooling and subse 
quently heated up, it melts below a temperature 
of '30° C. to forma thin iiuid mass. The water 
content decreases as the melting point increases. 
An emulsion which has been dried te a water 
content of about '50% produces .a vmolten mass 
which exhibits -at 50° C. a viscosity such that no 
troublesome flaws occur in it. Gelatine layers 
of photographic films are dried to a water con 
tent of ̀ about 15%. With such a water content 
the layers are about ten times thinner than in 
the freshly-coagulated undried state. 

It is evident that the speed of drying is de~ 
pendent on the thickness of the gelatine layer. 
Layers of a thickness of about 50microns, such 
as are used .for cutting >mechanical sound rec 
ords, for example sound iilm records exhibiting 
so-called variations in width, Vrequire a drying 
time longer than that for layers of from l5 to 
20 microns such as are used for the ordinary 
photographic silver halide gelatine material. 
According to the invention, the last-mentioned 
layers are adapted to be dried within half a 
minute. 
Heating of the gelatine layer is preferably 

effected by means of an electric field generated 
between filamentary or rod-shaped electrodes 
which are arranged parallel to the surface of 
the layer vand along which the gelatin layer is 
guided in such manner that the lines of -force 
of the ñeld extend through the material substan 
tiallyin the direction of movement. With such 
an arrangement of the electrodes the lines of _ 
force extend over a comparatively long distance 
through _the layer _itself and over only small 
distance _through the medium, for example air, 
between the electrodes and the material to be 
dried. This results in an increase of the effl 
ciency of the ñeld so that a great amount ci 
heat may be generated in the gelatine layer by 

. means_of small _equipment and a high-frequency 
generator of _low power. 
> _Although with the .said arrangement of the 
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electrodes the strength of the iield in the di 
rection of movement of the material is not con 
stant, the result of the treatment in this direc 
tion is homogeneous provided that the move 
ment takes place at constant speed. The homo 
geneity in the transverse direction, normal to 
the direction of movement, may be controlled by 
the use of electrodes the length of which is greater 
than the width of the material. Y , 
The arrangement of the electrodes is preferably 

such that, on passing the electrodes, the gelatine 
layer is subjected to a field of gradually decreas 
ing strength, since as the drying process is pro 
ceeding and the gelatine contains less water, the 
watel` is driven out of the gelatine more slowly, 
probably due to the fact'that a thin layer of poor 
transmitting capacity forms on the surface of 
the gelatine layer. Consequently, the risk of un 
due heating of the gelatine increases. Although 
the gelatine in this drying stage exhibits a vis 
cosity such that flows> in the gelatine need prac 
tically not be feared, there is in this case a risk 
of the formation of vapour and hence of bubbles 
in the gelatine layer. A gradually decreasing ñeld 
may be obtained by a gradual increase of the dis 
tances between the electrodes between which the 
field is generated, by> a, decrease of voltage, and 
so on. , 

As an alternative, weaker heating in the last 
stage of the drying process may be obtained by 
treating the gelatine layer in this stage with cold 
air. 
Local overheating as a result of locally greater 

intensity of the field isr avoided by control of the 
rate at which the gelatine layer is guided through 
the iield so that the layer is subject to these 
points of higher-«field intensity for a short time 
only. The rate which is preferably used is about 
0.5 metre per minute. y 
The gelatine layer may be guided between the 

electrodes in the horizontal position, or in the in 
clined, for example vertical, position. Any guide 
rollers or guide paths which may be provided in 
the electric field are required to consist of mate 
rial of low dielectric losses so that they are not 
unduly heated. There need be no fear of combus 
tion of the substratum, e. g. nitrocellulose for the 
gelatine due to electrostatic charges generated by 
friction on the rollers, since with the use of the 
invention the atmosphere in the drying space is 
not required to be as dry as in the usual processes, 
in which heating and drying take place by means 
of heated dry air. i 
The amount of gas, for example air, which is 

guided along the gelatine ̀ layerfor the dissipa 
tionof the water vapour is preferably such as to 
be just sufficient for the absorption of the eX 
pelled water vapour without becoming oversatu 
rated. This aiiords the advantage that the 
amount of air that is directed over the gelatine 
may be as small as possible so that the risk of 

y contamination of the gelatine layer by dust par 
ticles is reduced. The amount of air is preferably 
100% more than that which is required for the 
dissipation of the water vapour.  
In the usual process of drying gelatine the 

amount of air ñowing along is considerable in 
order to enhance as much as possible the vapori 
sation of water brought about ~by the slightly 
heated and very dry air. With such large 
Vamounts of air flowing along the gelatine the risk 
of contamination by dust particles is very great. 
>`According to the invention, the'air is prefer 
ably guided along the material in the same direc 
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4 
tion as that in which the material is moved. 
The air thus first comes into contact with the 
moistest gelatine from which a great amount of 
water is required to be absorbed quickly and at 
which the temperature is'required to be lowest. 
During flowing through the heating device the 
temperature of the air increases. This is not 
objectionable since the melting point of the gela 
tine with which it is in contact also rises as the 
Water is driven out and the viscosity of the melt 
ed and partly dried gelatine is such that uneven 
ness due »to iiaws in the gelatine do not arise. 
On the contrary, this heating of the air is ad 
vantageous since the capacity of air to absorb 
water vapour increases as the temperature rises. 
The air thus remains capable of absorbing water 
vapour from the gelatine, which is advantageous 
since the water vapour may thus be absorbed by a 
small amount of air. 

. It is further pointed out that in drying gelatine 
layers in an electric field the heat is largely gen 
erated in the gelatine> and the substratum is hard 
ly heated due to the fact that the dielectric losses 
of a dry substratum-are considerably lower than 
those of a wet gelatine layer. Y 
The invention is advantageously applicable not 

only to drying gelatine layers that are freshly 
applied but also to drying gelatine layers which, 
after drying, are moistened again, for example 
photographic material which is developed, fixed 
and rinsed. f Y . 

The invention will be described in connection 
with the following example and the accompanying 
drawing in which: 

Fig. ‘1 shows one form of apparatus for drying 
film; and '  

Fig. 2 shows another form of apparatus for dry 
ing film. ' 

Escample 

A band of nitrocellulose having a width of 16 
mms. and a thickness of 135 microns has applied 
to it a gelatine layer by treatment with a solu 
tion containing 20% of >gelatineat about 35° C. 
and by coagulation of the emulsion. _Subse 
quently, the layer is guided in the vertical direc 
tion from below to above, at a speed of 0.7 meter 
per minute, through van electric field having a 
frequency of 15 megacycles/sec. and a power of 80 
watts, the layer being dry within 15 seconds. 
About 35 liters of air per minute at the ambient 
temperature is directed along the layer. The 
thickness of the layer in the dried state is about 
25 microns. The electrode System used for gen 
erating the electric field is shown diagrammati 
cally in the accompanying drawing. Reference 
numeral l indicates the nitrocellulose band'which 
is provided with a gelatine layer and which is 
moved from below to above. 
which are varranged. to be mutually shifted are 
rod-shaped and have a diameter of 3.5 mms. and 
a length of 20 mms. All the electrodes on the same 
side of the band are interconnected in a conduc 
tive manner and are energized by an r-f oscillator 
3. The lowermost seven electrodes are at a dis 
tance of 2 mms. from the band and exhibit a 
mutual spacing of 10 mms. The remaining elec 
trodes are at a distance of 4 mms. from the band 
and exhibit mutual distances of 30 mms. The 
electrode system is arranged in a tube 4 consist 
ing of material of low dielectric losses through 
which a stream of air is passed by means of an ex 
haust fan 5 in Fig. l or by means of a blower 
system comprising an intake fari 0 and an exhaust 

The electrodes 2 ' 
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What we claim is: 
1. A process of drying gelatine layers, having 

a thickness when dried of less than approximately 
100 microns comprising the steps of subjecting the 
gelatine layer containing Water to an alternating 
electric ñeld of high frequency having an in 
tensity at which the gelatine is heated to a tem 
perature at which it melts and the Water removed 
therefrom within ñve minutes, and passing a gas 
stream over the gelatine layer to remove the water 
vapor expelled from the Wet gelatine layer. 

2. A process of drying gelatine layers, having a 
thickness when dried of less than approximately 
20 microns comprising the steps of subjecting the 
gelatine layer containing water to an alternating 
electric ñeld of high frequency having an in 
tensity at which the gelatine is heated to a tem 
perature at which it melts and the Water removed 
therefrom Within one-half a minute, and passing~ 
a gas stream over the gela tine layer to remove the 
Water vapor expelled from the Wet gelatine layer. 

3. A process of drying gelatine layers, having a ,A 
thickness when dried of less than approximately 
100 microns comprising the steps of passing the 
gelatine layer containing water through an alter- ‘f’ 
hating electric ñeld of high frequency having an 
intensity at which the gelatine is heated to a tem 
perature at which it melts and the water removed 
therefrom Within ñve minutes at a speed exceed 
ing one-half meter per minute, and passing a gas 
stream over the gelatine layer to remove the 
Water vapor expelled from the Wet gelatine layer. 

4. A process or” drying gelatine layers, having a 
thickness when dried of less than approximately 
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100 microns comprising the steps of passing the 
gelatine layer containing Water through an alter 
nating electric ñeld of high frequency having lines 
of force extending substantially parallel to the 
direction of motion of the layer and having an 
intensity at which the gelatine is heated to a 
temperature at which it melts and the water re 
moved therefrom within five minutes at a speed 
of at least one-half meter per minute, and pass 
ing a gas stream over the gelatine layer to remove 
the water vapor expelled from the wet gelatine 
layer. 
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