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1. 
The present invention relates to a photo-elec 

tric tube. The use of such tubes frequently m 
volves the drawback that the incident light orig 
inates from different directions and does not al 
ways reach the most appropriate portion of the 
photo-electric cathode. 
To avoid this drawback, it is already known 

to provide photo-tubes with external means to 
confine the incident light to a definite part of the 
photo-sensitive cathode. A known construction 
is one wherein the photo-tube is surrounded by 
a tubular member guiding the light from the ex 
terior to the photo-cathode. It is also known to 
provide lenses at the outside of the Wall of the 
photo-tube, said lenses concentrating the light 
in a definite part of the cathode. These known 
constructions, however, have the common disad 
vantage that these means must be provided Sep 
arately or are fixed to the outside of the wall of 
the photo-tube, so that these photo-tubes cannot 
be used without additional expedients, for any 
purpose in any apparatus. This is particularly 
of importance for sound film reproducing appa 
ratus where minimum dimensions of the photo 
tube are desirable so as to permit the latter of 
being easily incorporated in the Sound Scanning 
System. • • - 

According to the invention, the photo-tube 
comprises a light-conductive body arranged in 
the interior of the bulb opposite the cathode. 
The light incident on the photo-tube is now col 
lected by the light-conductive body in a definite 
direction and thrown upon a confined part of the 
photo-sensitive cathode. Such photo-tubes are 
on the outside entirely Smooth and can therefore 
be used in any apparatus without particular 

68SU’ES, 
The present invention is particularly of im 

portance for photo-tubes in which the electrons 
released from the photo-sensitive cathode are 
concentrated by the focusing action of this cath 
Ode to the first electrode of an electron multiply 
ing tube, as described, for example in Dutch Pat 
ent No. 57,179. In this construction the electron 
beam must be guided through a narrow opening 
in the anode of the photo-electric System to the 
electrodes of an electron multiplier. This is only 
pOSSible for elections originating from a definite 
part of the photo-cathode. Electrons released 
beyond this part are lost for further amplifica 
tion. So that the light which falls beyond the defi 
nite part of this cathode is useless. 

It is already known to provide a screening bush 
ing in the interior of a photo-tube. This bush 
ing, however, Serves to prevent the light falling 
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through the photo-tube from reaching the photo 
Cathode. 
The light-conductive body according to the in 

Vention preferably consists of a glass tube or rod 
sealed at the inside to the glass wall of the photo 
tube. On providing the interior of the photo 
tube with a silver coating, the Outer circumfer 
ence of this tube being also silvered, this increases 
the light-conductive effect. 
This silver plating is necessary when use is 

made of a tube as a light-conductive body. If 
uSe is made of a Solid glass rod, total reflection 
Occurs against the outer Wall of this glass rod so 
that in this case the silver coating may be omit 
ted if desired. 
The present invention applies to photo-electric 

tubes whose photo-cathode is deposited on the 
glass Wall of the bulb, as well as to photo-tubes 
having a photo-cathode arranged on a plate 
Shaped Support which is not in contact with the 
glass wall of the bulb. In the latter case it is 
advisable in view of the limited surface of the 
photo-Cathode that highly concentrating light 
conductive means should be used, such as a solid 
glass rod. If necessary, the shape of this glass 
rod is adapted to the light path to be traversed. 
In order that the invention may be more clear 

ly understood and readily carried into effect, it 
Will be explained more fully by reference to the 
accompanying drawing. 

Figure 1 shows how the invention is applied to 
an ordinary photo-tube comprising an anode and 
a photo-Sensitive cathode. 

Figure 2 shows its application to a photo-tube 
Series-connected with an amplifier which oper 
ates With Secondary emission of electrons. 
In Figure 1, 0 is a glass bulb containing all the 

electrodes of the photo-tube either in vacuum, 
or in a gaseous atmosphere. With the aid of a 
base 2 having two differently shaped plug pins 
3 and 4, the photo-tube can be arranged in the 
apparatus. The photo-electric cathode 5 is de 
posited on part of the wall of the glass bulb. 
With the aid of a wire 9 sealed in a press 8, this 
Cathode is connected to one of the contact pins. 
The anode 6 is made in the form of a U-shaped 
rod Which is also Supported in the press 8 and 
is connected electrically to the other contact pin. 
In the interior of the glass bulb opposite the cath 
Ode 5 there is provided a piece of glass tube 7 
in the path which is followed by the light rays in 
cident on the cathode. This tube is supported 
by a Supporting wire f sealed in the press 8. 
The light falling from the outside on the part of 
the glass Wall opposite to the tube 7 is reflected, 
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so far as the light rays reach the wall of the 
tube 7, and is conducted to the cathode 5. The 
part of the cathode i 5 which is exposed to inci 
dent light rays is consequently confined to a Sur 
face being approximately equal in size to the Sur 
face of the tube 7. In this manner even with 
oblique incident light on the photo-tube the ex 
posed area on the cathode 5 is Substantially con- . 
fined to the above-mentioned surface so that 
variations in the sensitivity of the photo-tube as 
a result of changes in the exposed areas are thus 
obviated. The limbs of the U-shaped anode rod 
6 are spaced apart to such an extent as to be 

unable to intersect the light beam from the tube 
7 to the cathode 5 and consequently do not 

throw a shadow on the cathode Surface. 
For applications of this photo-tube in which 

the light can reach the glass bulb from all SideS 
it is advisable for the remaining part of the bulb 
which is not located opposite the tube f to be 
made opaque. This may be effected, for exam 
ple, by means of the internal silver coating of the 
bulb. If the tube is arranged in a closed holder 
which has only a limited aperture, as is the case, 
for example, With Sound reproducing apparatus, 
then a silver coating Will in most cases be Super 
fiuous. 
The embodiment ShoWn in Figure 2 is consti 

tuted by a glass bulb having a spherical part 20 
and an adjoining cylindrical part 2 f. In the 
Spherical part 20 the photo-electric cathode 22 
is provided against part of this spherical wall. 
The adjoining cylindrical part contains the elec 
tron amplifier 23 which operates With Secondary 
emission. Such a photo-tube is described and 
explained in greater detail in Dutch Patent 
57,179 so that here a further description is super 
fiuous. With regard to the operation of this 
photo-tube it is only mentioned that light rays 
reaching the cathode 22 liberate from it elec 
trons which are beamed owing to the self-focus 
ing Spherical Shape of the cathode and are con 
ducted in this beam to the first electrode of the 
secondary-emission amplifier. The correct di 
rection of this beam depends upon the place 
Where these electrons are released from the cath 
ode 22 so that it is of great importance that the 
cathode 22 should be exposed only on a limited 
and a very definite area. This result is obtained 
in the described embodiment by sealing to the 
inside of the glass bulb 20 opposite the cathode 
22 a glass tube 24 externally provided with a 
Silver coating. The incident rays from various 
directions are collected by this glass body and 
practically all conducted to that part of the cath 
ode 22 which is in line with the tube 24. Con 
sequently, the cathode 22 need have only limited 
dimensions. For the concentrating action, how 
ever, it is necessary that Substantially the whole 
ball is given the same potential as the photo 
cathode 22. This ball is consequently internally 
provided with a conductive metal coating 25 
which also extends at the outer circumference of 
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4. 
the tube 24. The coating of the ball also Serves 
for screening all parts, except the wall adjoining 
the tube 24 opposite the point of the incoming 
rays from the exterior. Though it can be ex 
pected that the cylindrical coating 25 on the out 
side of the tube 24 Will bring about a certain 
deformation of the focusing field in the ball 20, 
it has been found that the field deformation is 
not of Such nature as to disturb the beaming 
action. The focused electron bean Will probably 
be slightly displaced but this field deformation 
practically does not impair the operation of the 
tube owing to the limited exposed surface of the 
cathode 22 and the resulting contraction of the 
electron bean. In any event it is poSSible for 
the aperture in the focusing anode and the focus 
ing potentials to be SO adjusted that the electron 
beam is conducted through this opening in the 
anode. 
When use is made of moulded glass bulbS in 

stead of the blown bulbs, it is possible for the 
light-conductive body to be moulded Simulta 
neously with the bulb in one piece. In this case 
a lens-shaped thickening may be provided, for 
example, at the inside of the bulb opposite the 
photo-cathode. In particular When use is made 
of a plate-shaped photocathode which is not in 
contact with the bulb wall, the use of such a 
highly concentrating light conductive body as a 
lens is highly efficient. 
What I claim is: 
A photoelectric tube of the electron multiplier 

type comprising an envelope having a cylindrical 
portion and a spherical portion communicating 
With Said cylindrical portion, a concave photo 
Sensitive cathode abutting one side of Said spheri 
cal portion, a tubular light-conducting ineinber 
disposed. Within Said Spherical portion and Se 
cured at One end to the Side opposite Said cath 
ode, the other end of said member being disposed 
to direct light rays onto a predetermined section 
of Said cathode Whereby Said Cathode eimits an 
electron beam, and a Series of multiplier elec 
trodes within the cylindrical portion of said en 
velope to amplify the electron beam projected 
by Said Cathode. 
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