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ber 5, 1940, Serial No. 368,711 

5 Claims, (CI. 250-165) 
This application is a division of my applica 

tion on Electronic device, filed July 9, 1934, 
Serial No. 734,352 which was a continuation-in 
part of my application, Ser. No. 209,281, filed 
July 29, 1927, for Electronic tubes, which appli 
ction natured into Patent No. 1,965,849, on July 
10, 1934. 
This invention relates to electronic devices, 

Such as, electronic tubes for use in connection 
With the transmission and reception of electro 
magnetic impulses or radio signals. 
Attempts have been made heretofore to com 

bine a photo-electric tube with a thermionic tube, 
With the photo-Cathode connected with the grid 
of the thermionic tube in one envelope, but the 
action Was the same as When two separate en 
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Velopes Were employed, resulting Only in a more 
complex and expensive structure. 

. The primary object of this invention is to come 
bine a photo-electric tube with a thermionic tube . 
So that the electronic streams are intermingled 
in controlling the thermionic emission directly 
by the flow of photo-emission from the photo 
cathode, the two currents being reactive in the 
space between the various elements of the tube, 
the electronic streams themselves being em 
ployed for Controlling the action. 
The present invention has for further objects 

thereof the provision of an electronic tube of sim 
ple and inexpensive construction Which Will op 
erate successfully for an indefinitely long period 
of time; the provision of a simple and inex 
pensive type of tube which can be used with either 
direct or alternating current or other sources of 
light and heat; the provision of a power tube 
with a light-sensitive electrode for controlling, 
by the flow of photo-emission therefrom, the elec 
tron emission of the thermionic cathode of the 
tube by changing the potential of either the an 
ode or grid of the tube; and the provision of a 
light-sensitive power tube, having associated 
therewith, a light source which may be modul 
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Fig. 3 is a vertical sectional view of another 
or modified form of tube; and a - 

Fig. 4 is a transverse sectional view thereof. 
In the form of the invention shown in Fig. 1, 

the tube comprises a sealed glass container in 
the form of an envelope having a side wall f fused 
at its lower end 2 to a tubular stem or press 3. 
which carries the various elements of the tube. 
The tube may be highly evacuated or it may be 
filled with one of the inert gases such as, neon. . . . 
The elements of the tube shown in Fig. 1, include - 
a hot cathode in the form of a wire filament 4, . . . 
a light-sensitized grid element 5, ananode ele- , 
ment 6, an anode 7 and a support 8 for the fore 
going elements. . . . . . - 
The anode 7 can also be used to collect the 

electrons emitted from the hot cathode 4, it being. 
controlled in accordance with the variation in . . . 
light impinging on the sensitized grid element 5 
Supplied from a light Source (not shown) fluctu 
ating in accordance with incoming signals trans-, 
mitted by a fluctuating current. Both the anode 
element 6 and the anode 7 may be used for the 
same purpose or either one of them may be op-. 
erated as a photo-anode and the other, as a 
thernionic anode by the selection and use of . . . 
proper electrical connections (not shown) as will 
be understood by one familiar with the art to 
which this invention relates. 8 ?. •?‘‘ ? ? ? ? ? ? ? : 0 ? ’’ ? ? ? 
By properly choosing the circuit constants for 

these two circuits, many novel results can be . . 
obtained. In this particular device, the grid it 
Self is photo-sensitized and it - varies the hot. 
Cathode emission from the filament to the an- . 
ode element 6 or the anode 7. Lead wires 0, ii, 
2, and f3, traversing the press 3 of the tube, 
are connected to the anode element. 6, each of 
the terminals of the hot cathode, the grid ele 
ment 5 and the anode 7 respectively. - 
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lated or controlled by or in accordance with 
incoming radio signals or electric impulses. 
With these and other objects in view, the in 

vention consists in the novel construction, ar 
rangement and combination of parts, herein 
after illustrated and described in Some of its en 
bodiments in the accompanying drawing, and 
particularly pointed out in the appended claims. 
In the drawing, certain illustrated embodi 

ments of the invention are shown, in which: 
Fig. 1 is a vertical sectional view of a tube 

illustrative of one form of the invention; 
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The sensitizing of the grid 5 in Fig.1, control 
ling the emission of electrons under the influence. 
of light acting thereon, renders far more effec 
tive the electron stream from the hot cathode to . 
the anode of the thermionic tube, than if the 
photo-emission were used merely to change the . . . 
potential on the grid. Each electron-emitted by . . 
the grid under the influence of light has a much . . . . 

merely to . . . 
change the potential on the grid. . . . . . . . . 

In Fig. 3, there is a modified form of tube in . . . . 
which a photo-cathode 30 is located on the inner. 
Surface of the Outer Wall 3 of the tube and it. . 
consists of a material, many of which are known, ... 
which emits electrons when exposed to light. An . . . 

Fig. 2 is a transverse sectional view thereof; 55 anode 32 made of a net-work of wires which al- . . . 

better control than if it were used 
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electronic elements, and one of said electronic 
elements being in the electronic path from the 
photo-Cathode to the photo-anode forming inter 
secting electron paths. 

3. An electronic tube comprising an envelope 
having assembled therein an electronic Cathode 
and an anode spaced therefrom, a photo-cathode 
and a photo-anode therefor mounted in spaced 
relation in Said envelope, one of Said photo elle 
ments being intermediate the first-mentioned 
electronic elements, and the first-mentioned 
anode being in the electron path of the photo 
elements. 

4. An electronic tube comprising an envelope 
having assembled in a chamber therein an elec 
tronic cathode and anode Spaced therefrom and 
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a control element, a photo-Cathode and a photo 
anode therefor mounted in spaced relation in 
Said chamber of the envelope, One of said photo 
elements being formed on the Control element. 

5. An electronic tube comprising an envelope 
having assembled in a chamber therein an elec 
tronic cathode and anode spaced therefrom and 
a control element, a photo-cathode and a photo 
anode therefor mounted in Spaced relation in 
said chamber of the envelope, one of said photo 
elements being formed On the control element 
intermediate the first-mentioned electronic elle 
ments, and One of the first-mentioned electronic 
elements being in the electron path of the photo 
elements forming intersecting electron paths. 
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