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1¢ Claims.

Our invention relates to a process of providing
a3 carrier with a substance which is sensitive to
light and to the photographic material resulting
from such process, and relates to improvements

§ and modifications of the method described in our
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co-pending application Ser. No. 508,528 filed Jan-
uary 13, 1931, now Patent No. 1,970,496, -

It has long been desired to increase the light
sensitivity of photographic paper, plates and
films, and various methods have been suggested
in this connection.

As the binders generally used for light-sensitive
substances absorb part of the ultra-violet light
it has been found that elimination of such bind-
ers increases the sensitivity of photographic ma-
terial for that light.

The best results, as far as the mentioned sen-
sitivity is concerned, have been .also thus far
obtained with the so called “binder free” photo-
graphic materials and such are mostly used in
special photography, as for instance for spectro-
scopic work, where great sensitivity for ultra-
violet light is required.,

One example of binder-free photographic ma-
terial is known under the name of Schumann
plate prepared by sedimentation of silver bromide
from a photographic emuision whereby only a

very small percentage of gelatin binder is con--

tained in the light-sensitive layer.

Another method of obtaining a binder-free
photographic plate, film or paper is the one de-
scribed in our above referred to prior application,
in which the light-sensitive substance is caused
to be deposited on a carrier from its vapor phase,
for instance, by sublimation of silver bromide.
Thereby the light-sensitive substance may bhe
either deposited directly on the carrier or the
carrier may be first provided with a substance
which is capable of adsorbing the light-sensitive
substance from the vapor phase. The adsorbing
substance, for instance, calcium fluoride, is also
preferably deposited on the carrier from its va-
Dpor phase.
rier for photographic purposes may be obtained
which is entirely free from a binder.

With the method described in the above ap-
plication exceedingly good results are obtained
and the materials obtained will lend themselves
particularly well for copying purposes, for in-
stance, for reproductions, this being apparently
due to the particular composition and structure
of the light-sensitive layers.

However, we have found that the photographic
materials produced by our. above Processes, are
unfavorably affected by repeated treatments in

In this manner a light-sensitive car-

(CL. 95—7)

aqueous solutions, for instance by their treat- |

ment in the fixing baths, dye baths etc. In such
cases, particles of the substance forming the im-
age may be mechanically removed so that the
definition and contrast is partly lost. When the
light-sensitive substance is deposited on an ad-
sorbent instead of being directly deposited on
the carrier, the photographic material obtained
according to the above invention, is more re-
sistant to wet treatment. However, it is still
affected if subjected to repeated wet treatment.
. We have found that a binder can be provided
in a photographic material which does not ab-
sorb light to an objectionable degree and there-
fore does not affect the sensitiveness of the lighf-
sensitive substance.

According to our novel process, the carrier is
provided with a thin layer consisting of an ag-
glutinant on which the light-sensitive substance
is cauged to be deposited from its vapor phase.
The resulting photographic materials are char-
acterized by exceedingly high light sensitivity and
at the same time are highly resistant to wet treat-
ment.

It should be pointed out that in the photograph-
ic materials obtained by the present process, the
light-sensitive substance is deposited on the
agglutinant and is not incorporated therein and
therefore does not absorb light, but acts in this
regard as a binder-free photographic material.

By the deposition of the light-sensitive sub-
stance from its vapor phase, due to the particular
structure of the photographic layer, a. marked in-
crease in the light sensitiveness of photographic
materials is obtained. This advantage is fully
maintained by depositing from its vapor phase
the light-sensitive substance on the agglutinant
according to our present improved process, in-
stead of depositing such substance directly on the
carrier or on an adsorbent layer as taught in the
prior application. While thus the advantages of
the prior process are fully maintained, its ob-

jection, namely, the comparatively small resist--

ance to wet treatment, is eliminated. -

One object of our invention is to provide a pho-
tographic material which has exceptionally great
light sensitiveness.

A further object of our invention is to provide
a photographic material and a process of making
the same in which the light-sensitive substance
is deposited from its vapor phase on an ag-
glutinant provided on the carrier.

A further object of our invention is to provide
a photographic material which comprises a bind-
er. which does not absorb working light and
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which material is highly resistant to treatment in
aqueous baths and, at the same time, has ex-
ceedingly high light-sensitive properties.

As agglutinants, which are well suited to be
used in our process, may be mentioned: gelatine,
fish glue, agar-agar, water-glass, collodion, gum
arabic, etc.

In practicing the present invention, we prefer
to apply the method disclosed in our above re-
ferred to prior application, whereby the photo-
graphic material is produced by the vaporization
of a metal salt and the subsequent deposition of
the metal salt vapor. The resulting photographic
material has none of the drawbacks mentiongd in
connection with the- process of our prior appli-
cation’and may be subjected to. the usual han-
dling in aqueous solutions for its development,
fixing, etc. by any wet method and by using the
ordinary chemicals in such methods.

For instance, this material may be developed in
a bath of 10% silver nitrate solution and subse-
quently treated with citric acid or acetic acid-
metol solution.

Or, an alkaline pyrogallol solution with the ad-~
dition of potassium bromide may be used for the
developing bath.

In the drawing Fig. 1 is a perspective view of
apparatus for carrying oub the process of the
invention and Fig. 2 is a similar view of a modi~
fied form of apparatus. Referring to Figure 1, a
glass vessel | can be closed by a ground stopper
3 provided with a bore 4 which is continued in an
extension 5. The ground stopper 3 carries a sup-
porting plate 6 and an incandescible body 2, the
latter being provided with the substance to be
applied, for example by sublimation, to a glass
plate 7 which is provided with a thin agglutinant
layer, and bears on the supporting plate 6. Sil-
ver bromide is particularly suitable for this pur-
pose. The silver bromide may be applied to the
incandescible body by squirting thereon a sus-
pension of silver bromide in alcohol or by im-

" mersing the incandescible body 2 in molten silver

45

bromide. By means of the extension § the vessel
is exhausted and then. after the incandescible

. body 2 has been heated by an electric current dur-
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ing a short time, for example for some seconds, to
about 700 to 800° C., a sufficient quantity of silver
bromide has been applied by sublimation to the
plate . The time of glowing required for obtain-
ing a suitable layer depends on the temperature
of the incandescent body, on the quantity of the
substance to be volatilized, on the surface of the
plate 7, etc. The layer preferably has a thickness
from 0. 1 to 100u.

The other silver halides and in general all
volatilizable light-sensitive combinations,
also_ suitable for use in the process described
above.

In Fig. 2 is shown a plate 8, provided with a
thin agglutinant layer which is introduced into
8 vessel § on the bottom 3 of which is provided
thallous iodide and which can be exhausted. 'The
vessel 8, which may be of glass, is closed by a

. ground glass stopper. (0 provided with a connect-

ing piece {{ and a bore i2. After the vessel 9
has been exhausted the whole is brought to about
200-300° C. Af this temperature, thallous-iodide

are -

1,999,088

vapour is produced of which a sufficient quantity
is deposited on the agglutinant layer of the plate

8; a carrier provided with a light-sensitive layer
being thus obtained. ’

" The process can be so applied that the car-
rier is provided with a layer of an agglutinant
and this agglutinant provided with an adsorbent
such as calcium fluoride on which the light-sen-
sitive substance is deposited. However in this new

‘process the agglutinant layer makes the applica~-

tion of an adsorbent layer superfluous.

While we have described our novel process in
connection with specific examples, it should be
well understood that it is not limited thereto, but
the appended claims should be construed as
broadly as permitted, in view of the prior art.

What we claim is:

1. The process of manufacturing a carrier pro-

vided with a light-sensitive metal salt, compris-
ing the steps of providing the carrier with a layer

of an agglutinant and depositing the light-sen-

sitve metal salt from its vapor phase on said ag-~
glutinant layer.

2. A photographic material, comprising a car-
rier, a thin layer of an agglutinant on said car-
rier and a light-sensitive metal salt deposited
from its vapor phase on said agglutinant layer.

3. In the method of making photographic
images, the steps which comprise, providing a
carrier with an agglutinant, and depositing on
said agglutinant a light-sensitive metal salt from
its vapor phase to obtain a photographic material.

4. The process of making a light-sensitive
layer comprising the step of depositing a light-
sensitive metal salt from its vapor phase upon &
layer of a suitable agglutinant.

5. The process of making a light-sensitive layer
comprising the steps of providing a carrier with
a layer of an agglutinant and depositing a light-
sensitive metal salt from its vapor phase in vacuo
on said agglutinant layer.

6. The process of making a light-sensitive layer
comprising the steps of providing a carrier with
a layer of an agglutinant and depositing a light-
sensitive metal halide from its vapor phase on
said agglutinant layer.

7. 'The process of making a light-sensitive layer
comprising the steps of providing a carrier with
a layer of an agglutinant and depositing a light-
sensitive silver halide from its vapor phase on
said agglutinant layer.

8. The process of making a light-sensitive layer
comprising the steps of providing a carrier with
a layer of an agglutinant and depositing silver
bromide from its vapor phase on said agglutmant
layer.

9. The process of making a 11ght-sen51t1ve layer
comprising the steps of providing a carrier with
a layer of an agglutinant and depositing a light~
sensitive metal salt from its vapor phase on said
agglutinant layer.

10. A photographic material comprising a car-
rier, a thin layer of an agglutinant on said car-
rier and a light-sensitive metal salt deposited
from its vapor phase on said agglutinant layer.

JAN HENDRIK pE BOER.
CORNELIS JOHANNES DIPPEL
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