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of the cathode cup is covered with a window 
or cover plate 20, made of suitable glass or other 
insulating and transparent material. Fhis win 
'dow is 'sealed to edge? 5 by conventional means, 

The present invention relates to electron dis 
'charge devices and more particularly to such de 
vices part of whose evacuated envelope is made 
of metal and serves as an electrode. 

It is one of the main objects of the present in 
vention to provide an electron discharge device 
which has a minimum of parts and which is 
nevertheless very effective and reliable in per 
formance. Other objects are to provide a photo 
tube which has a minimum overall size but a 
maximum area of conductive and emitting ma 
terial for a given Window area; to provide a 
phototube which, due to its hemispherical con 
struction, makes maximum use of the light im 
pinging thereon; to provide an electron discharge 
tube of this type which has a long leakage path 
inside and outside between cathode and anode 
or parts conductively connected thereto, which 
in the case of a phototube results in a low dark 
current; to provide an electron discharge device 
whose construction inherently provides a shield 
for its electrically sensitive components; and to 
provide an electron discharge tube with moisture 
proof terminals which can be used even for work 
under Water. 
While the construction according to the pres 

ent invention lends itself especially well for 
phototubes, it is understood that some of its 
features are applicable to other types of electron 
discharge devices. 
These and other objects and aspects of the 

invention Will be apparent from the following 
description of a specific embodiment of the in 
vention which illustrates its general character. 
The description refers to a drawing in which 

Fig. 1 is a front elevation of a phototube ac 
cording to the invention, with part of the WindoW 
broken away; 

Fig. 2 is a longitudinal cross section through a 
phototube according to Fig. 1; 

Fig. 3 is a cross section on line 3-3 of Fig. 2; 
and 

Fig. 4 is a cross section on line 4-4 of Fig. 2. 
In the figures, ?o is a hollow, or cup-shaped, 

in the present instance hemispherical, cathode 
portion made of a metal which has a coefficient 
of thermal expansion approximating that of glass 
or other material used for the insulating or trans 
parent plate to be described below. Such metal 
is available for example in the alloy known under 
the trade name 'Kovar.' 
The cathode cup has a central opening . 

The edge 4 of this opening as Well as the edge 
5 of the mouth of the Cathode cup are sharpened 

in order to provide a better seal, The mouth 
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for example high frequency induction apparatus. 
During manufacture the plate 20 may be pro 
vided with a tube for evacuating the vessel, as 
indicated by seal-off 24 of Fig. 2. 

Fused to 'edge 4 is a seal 30 of insulating 'ma 
terial, which may be the same as that of window 
20. Through the center of seal 30 leads a pin 3 
made of material similar to that of cathode cup 
0. The seal 30 is provided with inner and outer 

leakage sleeves indicated at 32, 33, respectively. 
Suitably fastened, for example welded, to the 

inner end of pin 3 is a metallic anode body 40 
Which is drawn. Over the Outside of sleeve 32 to 
Ward the supporting portion of Seal 30. Suitably 
fastened, for example Welded, to cup O is a tubu 
lar cathode connection and anode shield 50. 
The cathode 0 is on the inside covered with 

a sensitive coating of Suitable composition. The 
inside of the Window may be covered with a 
transparent conductive and Sensitized coating, to 
add to the photoelectric current. 
The outer end of pin 3 and the sleeve 50 may 

be plugged into a concentrical receptacle of 
known type; if sleeve 50 is solidered to a socket 
of sealed design a Waterproof connection is pro 
vided which permits immersion of the tube in 
Water. 
The operation of a phototube of this type is as 

follows. 
Light is admitted through Window 20, and the 

electrons released from the coating of cathode 0 
are collected at anode 40. Due to the hemispheri 
cal construction of the cathode, a maximum 
of the light flux entering through the window 
is utilized, the light being incident upon all parts 
of the cathode. The cathode cup, the conductive 
coating of Window 20 if Such is provided, and 
cathode connection sleeve 50 provide a complete 
shield for the anode assembly 3, 40. Anode tube 
40 protects sleeve 32 against accumulation 
thereon of conductive material, and sleeves 32 
and 33, extending freely around conductor 3, 
therefore constitute a Very effective extension of 
the leakage paths between anode and cathode. 

It will be evident that, since the Cathode is 
part of the evacuated housing and borders di 
rectly on the Window Without any light obstruct 
ing Supporting elements, a tube according to the 
invention necessarily has the Smallest possible 
Overall size for the given area of the Window; 
in other words, the Outer contour of the tube is 

  

  



3 
practically equal to the sum of light-admitting 
and light-sensitive surface areas. At the same 
time, the inner supporting, shielding and con 
ducting elements are so constructed that they 
are practically not larger than the one absolutely 
necessary internal element, namely the anode. 

It should be understood that the present dis 
closure is for the purpose of illustration only 
and that this invention includes: all modifica 
tions and equivalents which fall Within the Scope 
of the appended claims. ...is. 

I claim: . . . . . . . . . . . . . 

1. A phototube comprising a hollow Substan 
tially hemispherical cathode.having a substan 
tially centrally located opening opposite its: 
mouth, a substantially flat transparent cover. 
plate sealed to the rim of said cathode, an anode 
structure including a connector rod and a tube 
like member fastened to the tip of and extend 
ing substantially coaxially over said rod, an in 
sulating seal in said opening fastening said rod 
to, , and leading it through said.cathode, said 
seal having a sleeve extending between said rod 
and said member, and a connector sleeve fastened 
to said cathode substantially, concentrical to said 
rod. . . . . . . . . . . . . . . . . . . . . . . . . 

2. An electron discharge device comprising 
a substantially hemispherical electrode member 
having an opening in addition to its mouth, a 
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cover plate of insulating material sealed to the 
rim of Said electrode member, a second electrode 
member including a stem and a tubular member 
around said stem, and an insulating Seal in said 

s opening fastening said stem to, and leading it 
through said first electrode member, said Seal 
having a sleeve extending between said stem and 
said tubular member... . . . . . . . . . 

"... 3. An electron discharges, device comprising a 
O substantially hemispherical electrode member, a 

: cover plate of insulating material sealed to the 
rim of said electrode member thus completing 
a vessel which can be evacuated, a second rod 
like electrode member leading through and being 

sinsulated from said first electrode member and 
iforming a connector pin, and a connector sleeve 
fastened to said first electrode member sub stantially coaxially with said pin. 
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