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This invention relates to electron camera tubes 
and more specifically to electron camera tubes of 
the dissector type. This application is a division 
of application Serial No. 770,639, filed August 26, 
1947? 

It is an object of this invention to reduce cer 
tain distortions heretofore generally produced in 
television transmitter tubes of the dissector type. 
One Well-known form of cathode ray television 

pick-up device is called the dissector. In the 
usual dissector tube, an image of the object is 
formed on a photoelectric cathode, thereby giving 
rise to a stream of electrons various elemental 
portions of a croSS-Section of which, taken at a 
plane containing a Scanning aperture in front 
Of a pick-up electrode, correspond respectively to 
the elemental areas of the optical image on the 
cathode. The electrons are accelerated towards 
the Scanning aperture by an axial electroStatic 
field. In order to use the tube as a television 
pick-up device, three independently variable 
magnetic fields are usually necessary. First, an 
axial magnetic field is required to form an elec 
tron image at the end of the tube remote from 
the photocathode. Next, two transverse magnetic 
fields, known as the horizontal and vertical de 
flecting (or Sweep) fields, are required in Order 
to deflect the electron stream from side to side 
and up and down and thus displace the electron 
image in these directions. By means of these tWO 
transverse magnetic fields, it is possible to move 
all elemental parts of the electron image in Suc 
cession over a fixed aperture located in the image 
or “scanning' plane. The number of electrons 
received by an electrode directly behind the aper 
ture depends on the electron density of that por 
tion of the electron image which falls on the aper 
ture, and hence in turn is proportional to the light 
intensity falling on the corresponding element of 
the cathode Surface. In certain Special applica 
tions, such as those in which the material to be 
scanned is a moving film, one deflecting field is 
not necessary. In television systems employing 
the usual dissector tube as a pick-up device, it 
has been noted that the picture produced on the 
screen of the receiving tube has been distorted 
due, at least in part, to the fact that the mag 
netic sweep coils and, in some cases, the focussing 
coil and also the electrode structure producing the 
electrostatic field in the dissector have been SO 
formed as to produce non-uniform fields. 

It has been found that the geometric distortions 
produced in the dissector type tube can be greatly 
minimized by using substantially uniform accel 
erating, focussing and deflecting fields. The 
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present invention relates primarily to electron 
Optical arrangements for producing substantially 
uniform accelerating fields. 

In an illustrative embodiment of the invention, 
there is provided a dissector tubehaving a multi 
plicity of accelerating rings therein which are 
placed at progressively higher potentials in the di 
rection of electron movement. Preferably, at 
least One ring is on the Side of the anode remote 
from the cathode and at least one ring is on the 
Side of the cathode remote from the anode. A 
metal cap, of mesh material for example, is lo 
cated at the anode end of the tube. A substan 
tially uniform electric field throughout the useful 
Volume of the dissector is produced by this eleca 
trode arrangement. 
The invention will be more readily understood 

by referring to the following description taken in 
connection with the accompanying drawings 
forming a part thereof in which: 

Fig. 1 is an enlarged elevation view, With por 
tions broken away, of the dissector tube of this 
invention together with its associated sweep and 
focussing windings; and 

Fig. 2 is a circuit diagram of voltage divider 
circuits, including vacuum tubes, suitable for use 
with the tube of Fig. 1 to produce the necessary 
Woltage on various elements therein. 

Referring more specifically to the drawing, 
Fig. 1 shows, by Way of example for purposes of 
illustration, a dissector tube (With portions 
broken away) and associated horizontal SWeep 
Winding , vertical Sweep winding 2 and focus 
sing winding 3, which Windings are preferably 
formed and Wound in the manner shown in Fig. 
7 of B. M. Oliver Patent 2,278,478, issued April 7, 
1942, So that a substantially uniform magnetic 
field is produced within the space enclosed by the 
dissector it. To assist in the production of a 
uniform magnetic focussing field, particularly at 
the ends of the dissector, additional end turns f4 
and 5, the purpose of Which is well understood 
by the workers in the art, have been added at the 
ends of the focussing winding 3. The Windings 

, 2 and 3 are Supported on Suitable forms 6, 
T and 8, respectively, and the various windings 

are shielded by means of cylindrical electroStatic 
Shields. 
The dissector tube 0 comprises a photoelectric 

cathode 22 upon which radiations from an ob. 
ject O are focussed by any suitable optical System 
represented schematically by the single lens 38, 
an electrostatic accelerating field producing 
means comprising a plurality of conducting rings 
23 to 37, inclusive, and a pick-up member 39 at 
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the end of the tube remote from the photoelec 
tric cathode 22. The pick-up member 39, as in 
the usual dissector tube, preferably comprises a 
metallic finger having an aperture therein of 
elemental size and an anode back of the aperture 
for receiving electrons which pass through it. 
Any suitable electron multiplier (not shown) may 
be enclosed within the pick-up member 39. In 
order that the electric field, which accelerates the 
photoelectrons from the cathode 22 towards the 
anode in the member 33, be uniform in intensity 
and axial in direction, the conducting ringS-23 to 
37, inclusive, are connected respectively to points 
of different potential on the voltage divider 43 
which is shown in detail in Fig. 2. The divider 43, 
the circuit arrangement of which will be described 
more fully below, is so arranged that the potential 
applied to each of the rings 23 to 37, inclusive, in 
creases uniformly in the direction of the electron 
flow. A mesh cap 44 on or near the end Wall of 
the tube is placed at the same potential as the 
ring 23. The metallic finger 39 is placed at 
ground potential which is also the potential of the 
nearest ring member 25. The anode in the pick 
up finger 38 is connected through a resistor (not 
shown) to ground and the terminals of this re 
sistor are connected to a transmitter wherein the 
output signals of the dissector flare prepared for 
radiation, by means of any suitable sending an 
tenna, to a receiving station. 
Sweep waves are applied to the hoi'izontal and 

vertical sweep windings, and alteriaating Cohn 
ponents applied to the various potential rings 23 
to 3, inclusive, in the dissector tube () in any 
suitable manner, as, for example, in the man 
mer disclosed in the parent application, Serial 
No. 770,639. 
The voltage divider circuit shown in Fig. 2 is 

suitable for producing the potentials required 
for the tube of Fig.1. The circuit of Fig.2 has 
a negative part (comprising the two tubes 5 
and 52 on the left and the circuits associated 
therewith) and a positive part (the rest of the 
circuit). The pick-up finger 39 and the ring 25 
nearest it, are connected to ground which is the 
potential of the terminal connon to the left 
and right parts of the circuit Á3. A high volt 
age, direct current power supply a having its 
positive terminal grounded is associated with 
the positive part of the vacuum tube potention 
eter i circuit shown in Fig. - 2. 
and the negative terminal of the gower Supply 
is are connected in series a resistor 38 aid 
the anode-cathode i circuits of a Întumb?r i Of VaC 
uum tubes 89 to A2, inclusive. The anode of 
tube S9 is connected to ground and each of the 
tubes is to 25, incitisive, has its anode con 
nected to the cathode of the preceding tube. 
The cathode of tube 23 is connected through 
resistor 33 to tie negative terminal of the 
power supply 9. As a result, the anode 
cathode paths of the tubes it 9 to 26, inclusive, 
are ali in series and it ho current is... drawin by 
the grids of these tubes or from any of the ter. 
milias of these tubes SingW: contected in Fig. 
2 to rings 25 to 3, inclusive, the Sarie. plate cur 
rent will flow in all the tubes. 
The grid of each of the tubes 38 to 23, in 

clusive, is coin:lected to the corresponding jiric 
tion goint between a pair of the resistors 3-2 to 
:33, inclusive, which resistor's are connected in 
series between ground and the negative terminal 
of the high voltage Supply. Asia result each 
grid of the series of tubes 2-3s to $28, inclusive, 
is placed at a more negative potential than the 

Between ground 

4. 
grid of the preceding tube, and, if the resistors 
2 to 32, inclusive, have equal resistance, the 

potential differences between the grids of suc 
cessive tubes will all be equal and each will be 
equal to the potential difference between the 
grid-Of tube kº3 vand ground. Since the Cathode 
potential of each tube, acting as a cathode foll 
lower, is only slightly more positive than the 
grid potential of the same tube, the potentials 
of the output terminals which are connected re 
sp?ctively to the cathodes of tubes á 89 to 20, 
inclusive, form a set of potentials decreasing 
:progressively fron ground (potential of ring 25) 
to a large negative potential (potential of ring 
37). Each of the resistors 2 to 32, inclusive, 
is shunted by a capacitor 34 to 45, respec 
tively. The electric field formed by these ring 
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Voltages is extended beyond the cathode 22 by 
means of the ring 3 which is more negative 
than the cathode 22 and extended in the oppo 
site direction beyond the pick-up finger 3S by 
means of the ringS 23 and 23 to which are ap 
plied positive potentials with respect to that of 
the anode finger 59 by means of the left por 
tion of the voltage divider circuit 43 shown in 
Fig. 2. lite mesh cap Éi on or near the ead 
Wall of the tube f is placed at the same poten 
tial as the ring 23 and is used to prevent the 
electric field lies from curving up toward the 
ring 23. ihis makes possible a more uniform 
field distribution within the tube . - 

Referring now to the left portion of the volt 
age dividier circuit of Fig. 2, the potentionnetter 
coinprising the resistors 46, 47 and 48 is con 
ilected between the plus terminal of a direct 
current spply 54 designated 'EDissector voltage 
Supply F2'' (which is usually of lower voltage 
than the 'Dissector voltage supply. #1') and 
ground. ihe resistors îl 3 and i 8 are respec 
tively shunted by condensers 49 and 39. The 
terminal S& is connected to the common termi 
nal of resistors í 46 and it'? and to the grid of ‘a 
tube A52, the anode-cathode circuit. of which is 
connected in a series circuit with the corre 
Spoilding circuit of a tube 52 and a resister 53 
acroSS this power supply. 434. The common 
terminal of the resistors is and 33 is co 
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nected to the control element of the tube $52. 
The -cathodes of the tubes 3 and 52 are re 
Spectively connected to the rings 23 and 34. 

In the arrangement of Fig. 2, it will be noted 
that use is made of a cathode follower connec 
tion to remove output voltages. This has the 
effect of decreasing the .impedance as seen by 
the rings of the dissector tube. 5). Currents 
drawn by these rings in the dissector therefore 
have little effect on the potentials of the rings. 
The operation of the systern shown in Figs. 1 

and 2 will now be described. An image of the 
object. O is foctissed upon the photo electric cath 
ode 22 by means of the lens systern Si and photo 
electrons emitted from this cathode are formaea 
into a beãm having - a, e cross-sectional area cor 
responding to that of the optica image. Thie 
potentials applied to the itings 33 to 35, inclu 
Sive, are sufficiently large to produce Saturated 
ph?to-emission from the cathode -232. För ex 
ample, the ring 35 nearest the ring 39 at cathode 
potential is placed at a potential of about 100 
volts positive with rsSpect to the cathode and 
the following rings have progressively larger po 
tentials applied thereto, the difference between 
every two successive rings being approximately. 
100-volts. - - - - 

Since the rings in the dissector-are-uniformly 
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spaced along the axis of the tube, a substan 
tially uniform axial electric field throughout the 
volume of the dissector is produced if the poten 
tial difference between adjacent rings is the 
same in all cases, and provided the cathode 22 
and mesh cap 44 are respectively placed at the 
potentials of the rings having the same axial 
position. The potentiometer circuit of Fig. 2 
and the construction of the tube are Such as 
to permit these conditions to be met. 
The uniform axial field set up by the focussing 

coil 3 in cooperation with the substantially uni 
form electric field produced by the potentials 
applied to the conducting rings 23 to 37, inclu 
sive, and to the cathode 22 and mesh cap 44, bring 
the photoelectrons to a focus in the plane of the 
aperture in the pick-up member 39, thus forming 
an electron image of the object in this plane. 
The horizontal and vertical sweep coils and 2 
produce magnetic fields uniform in intensity 
throughout the dissector volume and in directions 
transverse to the axis of the dissector. Each 
field, which is continuously varying with time due 
to the saw-toothed current applied to the coils, 
sweeps the entire electron image across the aper 
ture of the pick-up member 39, thereby allowing 
successive elements in the electron image to pass 
through the aperture. The output of the pick-up 
member 39 is amplified and prepared for trans 
mission over the antenna in a manner well known 
to the workers in the television art. If a motion 
picture film is the object O, one of the sweep coils 
need not be used, one direction of the Scanning 
being supplied by the motion of the film. 
Various modifications can be made in the Wari 

ous embodiments of the invention described above 
without departing from the spirit thereof, the 
scope of which is indicated in the claims. 
What is claimed is: 
1. A cathode ray television transmitter tube of 

the type containing a cathode and an anode and 
wherein a beam of relatively large cross-sectional 
area compared with the size of an elemental area, 
of an object to be televised is formed, and means 
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for producing an electric field between said cath- 45 
ode and anode for accelerating Said beam within 
said tube, said field producing means comprising 
a plurality of rings axially spaced in the tube, at 

6 
least one of said rings being located entirely on 
the side of Said anode remote from said cathode. 

2. A cathode ray television transmitter tube of 
the type containing a Cathode and an anode and 
wherein a beam of relatively large cross-sectional 
area compared with the size of an elemental area. 
of an object to be televised is formed, and means 
for producing an electric field between said cath 
Ode and anode for accelerating said beam within 
Said tube, Said field producing means comprising 
a plurality of ringS axially Spaced in the tube, at 
least one of Said rings being located on the side 
of Said cathode remote from Said anode and at 
east One of Said rings being entirely on the side 
of Said anode remote from Said cathode. 

3. In combination, a cathode ray television 
transmitter tube of the type containing a cathode 
and an anode and wherein a beam of relatively 
large CrOSS-Sectional area compared with the size 
of an elemental area of an object to be televised 
is formed, means for producing an electric field 
between Said cathode and anode for accelerating 
Said beam. Within Said tube, said field producing 
means comprising a plurality of rings axially 
Spaced in the tube, at least one of Said rings being 
located on the side of Said cathode remote from 
Said anode and at least one of said rings being 
On the Side of Said anode remote from said cath 
ode, and a conducting element on the wall of the 
tube remote from Said cathode, and means for 
placing Said rings at potentials the average value 
of which increases progressively in an axial direc 
tion from the first ring in the tube at the end 
nearer the cathode to the last ring in the tube 
near the end thereof nearer said anode, said con 
ducting element being placed at the same potem 
tial as the last ring in the series. 
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