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The present invention relates to electronic 
tubes and more particularly to photo-electric 
tubes. ... . . - 
... In tubes of the photo-electric type it is in 
portant that the tube be not only highly sensitive 
to light values but that the Sensitivity be of last 
ing quality. Also Such tubes must be so con 
structed as to avoid internal short circuits or 
leakage since these destroy the effectiveness of 
the tube. In tubes as heretofore constructed, 
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the respective parts are preferably by welded 
joints. . . . 
As here shown the anode 6 is formed by a 

metal rod 20 supported upon the press and 
Suspending a metal sleeve 2 from its free end, 
the rod 20 forming the axis of the sleeve and 
being spaced therefrom. The attached end of 
the sleeve 2 is closed by crimping the sleeve 

these highly desirable features have not been 
completely attained and sensitivity is more or less 
variable while short circuits are of common Oc 
currence. ". . . . . . . . . ." 

: Some of the objects of the present invention 
are to provide an iraproved photo-electric tube; 
to provide a photo-electric tube wherein sensitiv 
ity is prolonged and the life of the tube material 
ly increased; to provide a photo-electric tube 
wherein the action tending to produce a short 
circuit is reduced to a minimum; to provide a 
photo-electric tube wherein the cathode coating 
is confined to the proper area of the inside of 
the tube and is prevented from being deposited 
upon the top of press or other areas locally ad-2 
jacent current conductors; to provide means for 
heating insulating parts of a photo-electric tube 
which are in close proximity to current conduc 
tors, such heating being particularly during the 
discharge of the capsule or subsequently from 
exterior means; to provide means to ensure a 
certain and effective contact between the cath 
ode and the cathode lining of the tube; and to 
provide other improvements as will hereinafter 
appear. 
In the accompanying drawing Fig. 1 repre 

Sents a side elevation, partly broken away, of a 
photo electric tube embodying one form of the 
present invention; Fig. 2 represents a side ele 
vation on an enlarged scale of one form of elec 
trode assembly for the tube showing the anode 
in longitudinal section; Fig. 3 represents a sec 
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tion on line 3-3 of Fig. 2; Fig. 4 represents a 
detail of the Cathode terminal; Fig. 5 represents 
one of the slider contact members enlarged; and 
Fig. 6 represents a section on line 6-6 of Fig. 2. 

Referring to the drawing, one form of the 
present invention comprises an evacuated enve 
lope O of generally cylindrical shape including 
a press if and base 2 of usual form. The press 

carries the terminal Wires 3 and 4, the for 
mer leading from the exterior prong 5 to the 
tube anode 6, and the latter leading from the 
exterior prong to the cathode lead-in 8. 
Connections between the Wires 3 and 4, and 
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into contact with the rod 20 where it is welded 
and thus provides a closed end for the tube. The 
opposite end of the sleeve 2 is open and is 
mounted very close to the press, but not touch 
ing it, to restrict the entrance of vapors and 
present large surfaces on which these can con 

ls dense before they will form a continuous con 
ducting layer. The relatively large diameter of 
the sleeve 2 gives added sensitivity as compared 
to the ordinary construction using a small anode. 
This is due to the fact that the sleeve gets hot 
when the tube is being bombarded and radiates 
heat which heats the deposit while it is being 
formed on the glass. A tubular sleeve gets hot 
ter than a wire under bombarding. 
In order to provide a relatively long narrow 

labyrinth passage through the sleeve 2 and to 
reduce the chance of a short circuit, a glass tube 
22 is supported on the press of such diameter as 
will fit within the metal sleeve 2 and encircle 
the rod 29 without touching either of the parts. 

For ensuring an effective contact of the cath 
ode lead-in 8 with the metallic coating 23 on 
the inner wall of the envelope 0, a spring 24 
of hair pin shape is welded to the entering cath 
ode wire 4 and is so adjusted that the fingerlike 
ends of the spring rest against the envelope 0. 
Each arm of this spring 24 carries a polygonal 
shaped slider 25 formed of metal and which is 
free to ride along the spring arm upon which it 
is mounted. When the electrode assembly is in 
serted Within the envelope ), prior to evacua 
tion and prior to coating the envelope, the slid 
ers 25 are positioned near the welded end of the 
Spring so that each is out of contact with the 
envelope and so remains until after the coating 
23 has been applied. To bring the slider or slid 
ers 25 into contact with the coating 23, the outer 
end of the envelope ) is bumped in such a man 
ner as to cause the sliders 25 to travel along the 
Spring arms and finally bite into the coating 
Where each is held by the spring action, and a 
good contact maintained indefinitely. 

For producing a uniform coating upon the wall 
of the envelope, a capsule or pellet 26, of any 
composition well known to the art, which releases 

55 condensable vapors upon being heated, is mount 



2 
ed upon a metal base plate 27 supported from 
the cathode lead-in 8 transversely of the en 
velope at a point relatively close to the press 
and also near the longitudinal axis of the enve 
lope. This plate 2i becomes heated during the 
bombarding of the capsule and radiates heat to 
the press so that the latter becomes hot and pre 
Vents deposition of the cathode vapors thereon. 
A port 28 in the pocket 30 of the plate 27 serves 
to release the vapor upwardly into the envelope 
f0. The plate 27 is opposite the press while 
the port through which the capsule discharges 
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faces the interior of the tube, thus the Surface. 
of the flag or capsule is at right angles to the 
axis of the tube to make an efficient construction 
for action by an encircling bombarding coil. 
Since the plate 27 is relatively thin the edge ex 
posed to the nearest glass wall surface is Small 
and hence local heating by radiant energy is 
greatly reduced. However the face of the plate 
27 juxtaposed to the press if is of considerable 
area, and the radiant heat thereof now Serves a 
useful purpose in that it keeps the preSS So hot 
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2,334471. 
Having thus described my invention, I claim: 
1. A photo-electric tube comprising a glass 

envelope and an electrode assembly therein in 
cluding a press, an anode, a photo-Cathode and 
a cathode lead-in carried by said press, and con 
ductor wires leading respectively from said an 
Ode and cathode lead-in to the exterior of Said 
envelope, a capsule to release vapor When heated 
to form said photo-cathode on the inside of Said 
envelope, a plate of heat conducting material 
mounted in close proximity to said press where 
by when heated said plate radiates heat to said 
press to prevent condensation of said vapor on 
Said press, and an area of graphitic composition 
On Said plate to Supplement the action of the 
heat in deposit prevention. 

2. A photo-electric tube comprising a glass 
envelope and an electrode assembly therein in 
cluding a press, an anode, a photo-Cathode and a 

20 cathode lead-in carried by said press, said anode 
being formed of a conducting rod, a sleeve of 
conducting material connected to and encircling 

that it is left very clear when the tube is com 
plete. Hence the time required to form any con 
ductive film is greatly increased and the danger 
of short circuits thereby reduced to a minimum. 
As a further means to delay the formation of a 
conducting film on the press a portion of the face 
of the plate 27 can be coated with some material 
3 such as carbon, graphite, or aquadag, as it 
has been discovered graphitic compositions have 
a great affinity for the deposited metallic coating 
of the tube and thus tend to obstruct its deposi 
tion on top of the press, or reduce it if already 
deposited. 
As a further safeguard against short circuit it 

is preferable to coat the inside of the sleeve 2 
with a graphitic material 32 which acts along 
the path of the vapor to prevent metallic deposit 
which normally cause a short circuit. This con 
struction functioning with the long path of travel 
for the vapor results in a very long life of the 
tube. The metal sleeve 2, especially when black 
ened, maintains itself at a higher temperature 
When in the path of radiant energy thereby re 
tarding the tendency of vapors to enter the tube 
and increasing the efficiency as compared to tubes 
using the glass boot alone, 
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said rod, and a tube of insulating material be 
tween said rod and sleeve forming an annular 
passage Within said sleeve, and conducting 
wires leading respectively from said anode and 
cathode lead-in to the exterior of said envelope. 

3. A photo-electric tube comprising a glass 
envelope and an electrode assembly therein in 
cluding a press, an anode, a photo-Cathode and a 
cathode lead-in carried by said press, said anode 
being formed by a glass tube, a rod passing 
axially through said tube, a metal sleeve of cap 
form suspended by said rod about said tube, and 
a coating on said sleeve to retard the deposit of 
cathode vapor in the vicinity of said anode to 
prevent short circuits, and conducting wires lead 
ing respectively from said anode and cathode to 
the exterior of said envelope. 

4. A photo-electric tube comprising a glass 
envelope and an electrode assembly therein in 
cluding a press, an anode and a cathode lead-in 
carried by said press, said cathode lead-in termi 
nating in a spring arm, a cathode deposit on the 
interior of said envelope and a metal slider 
mounted on said arm and pressed by said arm 
into contact with said cathode deposit. On said 
envelope, . . " 

EVERETTH. BICKLEY. 

  


