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TELEVISION CAMERA TUBE IN WHICH THE 
DETRIMENTAL EFFECT OF THE RETURN BEAM 

IS COUNTERACTED 

This is a continuation, of application Ser. No. 
265,259, filed June 22, 1972 now abandoned. 
The invention relates to a television camera tube 

comprising, centered along an axis, an electron gun and 
a photoconductive layer which is provided on a trans 
parent, conductive-‘signal layer, on which photocon 
ductive layer a potential distribution is formed on the 
surface which as not in contact with the signal layer by 
projecting an optical image on the photoconductive 
layer, which potential distribution is periodically re 
duced to the potential of the cathode by scanning the 
photoconductive layer with an electron beam produced 
by the electron gun, said tube furthermore comprising 
a hollow cylindrical electrode in which a diaphragm is 
provided having a ?nal aperture, taken in the direction 
of the electron gun to the photoconductive layer, which 
restricts the cross-section of the electron beam. 
Such a television camera tube is generally known and 

is termed vidicon. The operation of a vidicon is as fol 
lows: Under the in?uence of the de?ection fields an 
electron beam ofa sufficient current strength scans the 
free surface of the photoconductive layer according to 
a given frame and brings said surface pointwise at the 

’ potential of the cathode which is termed zero volts. Be 
tween two successive scans, the potential of each point 
of the free surface of the photoconductive layer in 
creases under the in?uence of a positive potential 
which is applied to the signal layer and under the in?u 
ence of photoconductivity which is produced in the 
photoconductive layer by the optical image projected 
thereon. Each point, or more exactly each elementary 
surface element, of the photoconductive layer together 
with the signal layer constitutes a capacitor. The charge 
of said capacitor is periodically replenished by the 
scanning electron beam, for which more charge is re 
quired according as more light impinges upon the rele 
vant point. The current which consequently ?ows 
through the connection of the signal layer comprises 
the information of the projected image as a function of 

time. 
The current strength of the electron beam must be 

sufficiently large to provide elementary capacitors 
which are strongly discharged as a result of large cur 
rent intensity, with sufficient charge. As soon as the 
free surface of the photosensitive layer is reduced to 
zero volts in a given point, the electrons of the electron 
beam can no longer reach said point. Their velocity be 
comes zero and then they are accelerated in the reverse 
direction and constitute the so—called return beam. Said 
return beam also experiences the in?uence of the de 
?ection fields and scans the surface of the diaphragm 
facing the photoconductive layer. A part of the secon 
dary electrons produced on the diaphragm has substan 
tially the same kinetic energy as the electrons of the re 
turn beam and constitutes a secondary beam which to 
gether with the original (primary) electron beam scans 
the photoconductive layer but in a place different from 
the primary electron beam because the secondary 
beam is formed by electrons which have traversed the 
deflection fields three times instead of once. As a result 
of this an interfering signal is formed which is visible in 
the picture to be displayed. ' 
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2 
According to the invention and in order to prevent 

the detrimental effect of the return beam, in a televi 
sion camera tube of the- type mentioned in the first par~ 
agraph, the surface of the diaphragm facing the photo 
conductive layer, in so far as it is not present in the im 
mediate proximity of the axis of the tube, encloses an 
acute angle with the direction of the said axis. This is 
preferably realized by giving the diaphragm the shape 
of a truncated cone in the narrow side of which the ap 
erture is provided. 
As a result of the invention, the secondary beam has 

a major direction which is not directed towards the 
photosensitive layer because a very considerable part 
of the produced secondary electrons has a direction 
which coincides in the same manner with the direction a 

of the primary electrons and with the normal to the sur~ 
face of the diaphragm as this is the case upon re?ection 
oflight rays (the angle of incidence is equal to the angle 
of re?ection). 
The invention will be described in greater detail with 

reference to the accompanying drawing of an embodi 
ment of a television camera tube according to the in 
vention. 
The television camera tube shown has an evacuated 

glass envelope 1 with connection pins 2, an electron 
gun 3 with a cathode 4, a grid 5 and a anode 6, a focus 
ing lens 7 consisting of the cylindrical electrodes 8, 9 
and 10, a gauze-shaped electrode 11 and a photocon‘ 
ductive layer 12 which is provided on a transparent, 
conductive signal layer 13, which signal layer 13 is pro 
vided on the window 14 of the tube. The cylindrical 
electrode 8 comprises a diaphragm 15 having an aper 
ture 6 which restricts the cross-section of the electron 
beam produced by the electron gun 3. As a result of 
this, aberrations of the electron beam as a result of the 
focusing lens 7 are reduced and the electron beam 
scans the photosensitive layer 12 with a very small spot. 
This scanning occurs under the in?uence of de?ection 
coils around the envelope 1 which are not shown. The 
supports of the electrodes in the tube and their connec 
tions‘ to the connection pins 2 are not shown either. 
Perpendicular landing of the electron beam on the pho 
toconductive layer 12 takes place under the in?uence 
of the electric ?eld between the cylindrical electrode 
10 and the gauze-shaped electrode 11. The diaphragm 
15 is conical with the exception of a small part 17 
which comprises the aperture 16. The return beam 
which returns from the photoconductive layer 12 and 
is formed by electrons which could no longer reach said 
layer, scans the diaphragm 15 also under the in?uence 
of the de?ection coils, which is denoted by the arrow 
18. As a result of the conical shape of the diaphragm 
15, the secondary beam has a major direction which is 
denoted, for example, by the arrow 19. t 
For the operation of this tube the following voltages 

may be used: 

Cathode 4 1 O V 
grid 5 (during scanning) : —40 V 
Anode 6 and electrode 8 : 300 V 
Electrode 9 : 75 V 
Electrode l0 : 300 V 
Gauze-shaped electrode ll : 575 V 
Signal layer 13 : 45 V 

The potential of the surface of the photosensitive 
layer 12 which is scanned by the electron beam is peri 
odically reduced to 0 volts. Between two successive 



3 
scans said potential increases as a result of the photo 
conductivity in the layer 12 which is produced by an 
image projected on said layer and by the potential of 45 
V of the signal layer 13. The parts of the free surface 
of the photoconductive layer 12 which are not scanned 
because they fall outside the rectangular frame, have a 
potential of nearly 45 V. As a-result of this the secon 
dary beam can easily land on said parts. The interfering 
signal as a result of the secondary beam is thus mainly 
produced at those instants at which the secondary 
beam passes the non-used parts of the photoconductive 
layer 12. Since the photoconductive layer 12 is circular 
and the frame is rectangular, said parts have the shape 
of four circle segments. The secondary beam has tra 
versed the de?ection ?eld three times and the primary 
beam only once. The frame of the secondary beam is 
therefore approximately three times as large 4 as the 
frame of the primary beam. The result of this is that, in 
particular in the case of uniform and weakly exposed 
scenes, a dark rectangle is visible in the displayed tele 
vision picture the size of a third of the picture sur 
rounded by four brighter circle segments. Said disturb 
ing effect is prevented with a television camera tube ac 
cording to the invention. 
Since the return beam has traversed the de?ection 

?elds two times the diaphragm 15 is scanned by the re 
turn beam according to a raster which is twice as large 
as the frame of the primary beam on the photoconduc 
tive layer 12. The part 17 of the diaphragm 15 still 
causes a secondary beam with a major direction to 
wards the photoconductive layer 12 and must be 
chosen to be so small that said secondary beam remains 
within the part of the photoconductive layer 12 
scanned by the primaryibeam since said part has a po 
tential in the proximaty of 0 volts so that the secondary 
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4 
beam can land there with difficulty. ln the tube shown, 
the photoconductive layer 12 has a diameter of approx 
imately 10 mm and the frame of the primary beam 
forms a rectangle of6 X 8 mm. The diameter of the part 
17 of the diaphragm must then be signi?cantly smaller 
than % of the smallest dimension of the frame scanned 
by the primary beam, so signi?cantly smaller than 4 
mm, and in the example shown it is 2 mm. 
What is claimed is: 
l. A television camera tube comprising an evacuated 

envelope having a radiation transparent end wall, a 
transparent electrically conductive layer on said end 
wall, a photoconductive layer on said electrically con 
ductive layer on which a potential distribution is. 
formed on the surface thereof remote from said electri 
cally conductive layer by projecting an optical image 
on said layer, an electron gun having a cathode spaced 
from and axially aligned with said photoconductive 
layer for producing an electron beam, de?ection means 
for scanning said photoconductive layer with the elec 
tron beam for periodically reducing the potential distri 
bution on the surface of said photoconductive layer to 
cathode potential, and a hollow cylindrical electrode 
between the electron gun and the photoconductive 
layer, said hollow cylindrical electrode having a dia 
phragm integral therewith with an aperture therein for 
restricting the cross—section of the electron beam, the 
surface of said diaphragm facing said photoconductive 
layer extending away from said layer and forming an 
acute angle with the axial direction for de?ecting re 
turned electrons from' said photoconductive layer, said 
diaphragm being a truncated cone having its smaller 
end nearer the photoconductive layer., 
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