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4 Claims.

This invention relates to light-sensitive tubes
of the kind in which variations of an electric
current are produced by variations in illumina-
tion and in which the light-sensitive part is con-
stituted by a comparatively large surface. This
is for instance the case with the usual selenium
and photo-electric tubes. The invention consists
in this that tubes of the kind referred to are
provided with a light-dispersing member which
is firmly built therein, which light-dispersing
member distributes the incident light as uni-
formly as possible on the light-sensitive layer.
It has been found that in this way a substantial
increase in the performance and in the life of
such tubes is obtained.

The light-dispersing member according to the
invention which member is firmly connected with
the tube may be provided either on the inside or
on the outside of the latter. It is often of special
advantage to provide the said member in the in-
terior of the tube in order to obtain a very inten-
sive uniform distribution of light over the whole
light-sensitive surface also in the case of tubes
which, with the exception of a comparatively
small inlet opening for the light, are coated prac-
tically over the whole inner surface with a light-
sensitive cocating. The dispersing member may
in some cases be itself coated with a light-sensi-
tive layer.

Various forms of construction according to the
invention-are illustrated by way of example in the
accompanying drawing, which for the sake of

simplicity has been shown as being photo--

electric tubes of the kind proposed by Elster and
Geitel, it being of course understood that the in-
vention is also applicable to selenium cells or the
like,

The invention will become more apparent from
the following detailed description taken in refer-
ence to the accompanying drawing, in which are
shown several photoelectric tube constructions
embodying the principle of the invention.

Figure 1 shows a photoelectric tube with a dis-
persing lens structurally combined therewith.

Figure 2 is a similar embodiment to Figure 1
using a concentrating lens.

Figure 3 shows another form in accordance
with the invention illustrating a plurality of lens
elements structurally combined with the tube ves-
sel for uniformly distributing the incoming beam
over the light sensitive layer.

Figure 4 illustrates a further embodiment of
the invention comprising a dispersing member
disposed inside the tube.

Figure 5 illustrates another mode of execution

(CL. 250—21.5)

of the invention comprising a dispersing member
forming a re-entrant portion of the tube.

Similar numbers identify or denote similar
parts throughout the different views of the draw-
ing. 5

Figure 1 illustrates a photo-electric tube in
cross section in which the parts of the inner wall
of the vessel {, which are covered with the light-
sensitive layer, have been indicated in section
lines. 2 is the anode which is arranged in the 10
usual way. On the window 3 which is provided
for the inlet of the light, there is firmly cemented
the dispersing lens 4. The light which falls upon
the tube in the direction of the arrows is in con-
sequence thereof dispersed and distributed over 15
the whole light-sensitive surface.

In the form of counstruction illustrated in Fig-
ure 2, the same result is obtained by this that the
glass vessel | is provided at the window intended
for the inlet of the light, with a lens-like thick- 20
ened part §, when the lens thus produced has a
sufficiently short focal length.

In the form of construction illustrated in Fig-
ure 3 the same effect is again cbtained by this
that the window for the inlet of the light is pro- 25
vided with a number of papillary glass protuber-
ances § directed inwards and outwards, each one
of which acts as a small lens. An arrangement
with such a number of lens-like glass protuber-
ances thus has often the advantage that the dis- 30
tribution of the incident light upon the whole of
the light-sensitive surface in the interior of the
tube is more uniform than in the case of an ar-
rangement with one single lens member, as shown
in Pig, 2. 35

Almost perfect uniform distribution of light al-
though involving great loss of light is obtained
if the window 3 is made of milk glass.

Figures 4 and 5 show two forms of construc-
tion according to the invention in which the dis- 40
persing member is provided in the interior of the
tube, the same being mechanically connected with
the anode in Fig. 4 and with the carrier of the
light-sensitive layer in Fig. 5. The first construc-
tional form can be easily produced from a techni- 45
cal point of view and is therefore very cheap,
whilst the second one is very stable and there-
fore it can be used with advantage in those cases
where it is not possible to avoid mechanical vi-
brations of the tube (talking films and the like). 50
In Fig, 4 the dispersing member T consists of a
glass bead which is for instance provided with
flutings with the exception of the polished surface
8 which faces the opening 3 for the inlet of the
light., The wire loop 2 which acts as the anode 65
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is placed round the said glass bead. In Fig. 5
the dispersing member according to the invention
consists of a conical re-entrant portion 9 of the
vessel | of the tube, which re-entrant portion is
coated with the light-sensitive layer like the ad-
jacent parts of the wall of the tube. In this form
of construction the dispersing member also per-
inits of obtaining at the same time an increase
in the total effective light-sensitive surface, since
the light falling in the direction of the arrows is
distributed over a larger surface before any fur-
ther reflection, owing to the inclination of the
conical surface 8. Instead of covering the re-
entrant portion with a light-sensitive layer, the
same may be mirrored on the inside or on the out-
side or may be made such as to produce a dif-
fused reflection. By suitably changing the form
of the cone 3 (by giving different curvature to
the surface) any desired distribution of the re-
flected rays may be obtained.

The increase in the life and load capacity of
the tube according to the present invention can
be explained as follows: The illuminated parts
of the light-sensitive layer are subjected to a
change or to an electric disintegration to a greater
extent the more intensive the illumination per
unit surface of the light-sensitive layer. If only

‘a small portiocn of the total light-sensitive layer

is subjected to illumination, the portion in ques-
tion is rendered non-sensitive after a compara-
tively short period of time and in consequence
thereof the tubes become more or less useless.
However if according to the invention the inci-
dent light is distributed by means of the dis-
persion members of the character above referred
to as uniformly as possible over the whole light-
sensitive surface a premature ageing of the indi-
vidual points is avoided. The ageing of the light-
sensitive tube takes place uniformly at all points.
Naturally the ageing takes place substantially
slower since the distributicn of light secured ac-
cording to the invention over the individual points

2,015,520

of the whole of the surface is subjected to a small
load. For the same reason the tube may if de-
sired be used for a higher total load.

What we claim is:

1. A light-sensitive tube comprising a vessel, 5
said vessel containing a light-sensitive layer, an
anode therein and a light-dispersing member se-
cured in the interior of said vessel for uniformly
distributing the light over said light-sensitive
layer, said dispersing member being carried by 10
the anode of said tube.

2. A photoelectric tube comprising an envelope,

a window therein for passing controlling light
rays, a cathode consisting of a coating of light
sensitive substance covering substantially the en- 15
tire inner surface of said envelope excepting said
window, a cooperating anode within said envelope
and dispersing means structurally incorporated
in said tube for uniformly distributing incident
light rays over said cathode. 20
3. A photoelectric tube comprising an envelope,
a window therein for passing controlling light
rays, a cathode consisting of a thin coating of
light sensitive substance covering Ssubstantially
the entire inner surface of said envelope excepting 25
said window, an anode disposed in cooperative
relationship to said cathode, and dispersing
means structurally incorporated in said window
for uniformly distributing incident light rays over
said cathode. 30

4. A photoelectric tube comprising an envelope,

a window therein for passing controlling light
rays, a thin coating of light sensitive substance
covering substantially the entire inner wall of
said envelope excepting said window, an anode 35
disposed in cocperative relationship to said cath-
ode, and dispersing means structurally combined
with said anode for uniformly distributing inei-
dent light rays over the entire surface of said
cathode.
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