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My invention relates to television transmitting 
tubes of the type in which a target is scanned by 
a low velocity electron beam from an oppositely 
disposed electron gun and more particularly to 
improved means for amplifying by secondary 
electron multiplication the part of the main 
Scanning beam which does not reach the target 
but comes back toward the gun as a modulated 
return beam and produces the signals. 

Prior art tubes of the kind referred to have 
the dynodes of the multiplier stages arranged 
Symmetrically in front of the electron gun or 
asymmetrically at One side of the axis of the gun. 
The Symmetrical arrangement with dynodes in 
front of the electron gun has undesired limita 
tions, due to effects of the stages on the cathode 
bean and of the succeeding stages upon the first 
stage, which is the most critical one. The asym 
metrical type also has limitations arising from 
the difficulty of directing the return beam through 
the entrance area into the multiplier. 
Where grids were placed in front of a second 

dynode arranged coplanar and outside the first 
dynode to accelerate or collect the secondary elec 
trons, part of the electrons did not travel sub 
stantially perpendicular to the grids and were 
intercepted by the grid wires instead of passing 
through the meshes and striking the second 
dynode, thereby causing the gain of the first stage 
to be non-uniform over the region where the 
secondaries from that portion of the first stage 
were intercepted by the grid. This effect showed 
up as light and darkrings in the transmitted pic 
ture. This also reduced the multiplication of the 
electrons. These undesired effects were reduced 
to some extent by use of one or more cylindrical 
anodes in front of the dynodes maintained at 
some potential higher than the associated dynode, 
but this construction was cumbersome and re 
quired additional contacts and insulators in the 
tube and has not been an altogether satisfactory 
Solution. 

It is an object of this invention to provide a 
television multiplier tube of the secondary elec 
tron multiplier type, having a plurality of axially 
aligned multiplier stages constructed so as to 
collect a greater portion of the secondary elec 
trons emitted by the preceding stage than has 
heretofore been done. 
Another object is to provide a multiplier which 

11 Claims. (CL 250-150) 

O 

5 

35 

2 
is simple in construction, easy to adjust and 
operate, and which allows the addition of any 
number of stages desired without influencing the 
operation of the first, or most critical, stage. 
Another object is to draw the electrons sym 

metrically out of the complete range of the cath 
ode beam without use of special electrodes or 
critical adjustments and to permit the addition of 
as many stages as desired without redesign of 
the parts. - 
Another object is to produce a multiplier hav 

ing a comparatively large Secondary electron en 
trance area with uniforn total gain over the 
entrance. - 

Another object of the invention is to produce 
electron multipliers with reduced shading effect 
by the grids or Screens, more particularly the one 
through which the electrons of the first anode 
are intended to pass. - 
Another object is to construct a televisi 

transmitting tube in which only the dynode of 
the first multiplier stage is positioned in front of 
the gun and the dynodes of the additional mu 
tiplier stage or stages are placed around the gun 
back of the first dynode. 
Another object of my invention is to provide 

a television transmitting tube of the low velocity 
electron multiplier type having greater and more 
uniform secondary electron amplification and 
minimum distortion of the amplified signal. 
Other objects will appear in the following speci 

fication, reference being had to the drawings, in 
which: 

Figure 1 is a diagrammatic illustration of the 
tube in longitudinal section, the middle section 
being broken away to reduce the size of the 
figure. 
Figure 2 is an enlarged eleVation of the im 

proved grid-dynode unit of Figure 1. - 
Figure 3 is a sectional elevation taken om the 

line 3-3, looking in the direction of the arrows. 
Figure 4 is an enlarged partial Section taken on 

the line 4-4, looking in the direction of the 
aroWS. 

Figures 5, 6 and ' are modifications showing 
different forms of final dynodes as applied to a 
two-stage multiplier, by way of example. 

In general, a television transmitting tube em 
bodying my invention is of the type in which a 

so relatively low velocity electron beam is directed 
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and decelerated to a photosensitive mosaic target, 
on which an optical image is formed, and a por 
tion of the beam modulated by the electrostatic 
charges on the elements of the mosaic target is 
accelerated towards and returns to the vicinity 
of the gun to impinge on an electrode having a 
beam-forming aperture. This electrode consti 
tutes an anode of the gun with the surface facing 
the target, constituting the first Secondary emit 
ting electrode or dynode of an electron multi 
plier. In such a tube the paths of the accelerated 
return beam from the target, where Some of the 
electrons are removed from the beam by the 
electrostatic charges developed directly or in 
directly on the target by the optical image, are 
substantially, but not exactly, the same as the 
paths of the outgoing beam decelerated to the 
target. The return paths deviate slightly from 
the outgoing paths and may be at different points 
on circles around the outgoing paths, depending 
upon the deflection at any instant of time. The 
majority of the returning electrons impinge On 
the dynode of the first multiplier stage and very 
few pass through the beam-limiting aperture be 
cause of its small diameter and the divergence 
between the outgoing and returning paths. 
The apertured dynode has a surface of high 

secondary electron emissivity facing the target 
and the secondary electrons produced by impact 
of the return beam are collected by a Secondary 
electron emitter symmetrically positioned in re 
spect to the beam path and producing further 
secondary electrons, which pass into the next 
stage of the multiplier. More secondary electron 
emission may be obtained by interposing an 
other dynode in the paths of the secondary elec 
trons from the second dynode. 
The secondary electrons emitted by the dy 

nodes have relatively low initial velocity and 
are readily affected by the electrostatic field de 
veloped between them and the collector or the 
preceding dynode, as the case may be. The re 
turning electrons of the beam follow non-Sym 
metrical paths surrounding the outgoing path 
and are more subject to small potential gradi 
ents developed by the colecting electrode; con 
sequently, these secondary electrons may be col 
lected readily without introducing high potenital 
gradients in the electron beam path. 
While my invention is not restricted to use in 

any particular form of tube, I have shown in 
Fig. 1, by way of example, how the invention 
may be applied to a form of tube in which refer 
ence character indicates the envelope of glass 
or other suitable material, having the usual 
metal base 2 enclosing suitable insulation through 
which the terminals of the electrodes pass to 
the Outside circuit. However, for convenience of 
illustration, the various connections normally 
passing through this base are shown as passing 
through the side of the tube, but it will be un 
derstood that this is for simplification of the 
illustration. A deflecting yoke 3 fits over the 
envelope and may be adjusted thereon by means 
of push rod 4. This deflecting yoke contains a 
coil which produces an electromagnetic field, say, 
perpendicular to the plane of the drawing, for 
horizontal scanning, and another coil which pro 
duces a field at right angles thereto for vertical 
Scanning. A field coil 5 surrounds the deflecting 
yoke and extends from a point beyond the tar 
get end of the tube towards the gun at such 
distance as to produce an axial focusing field in 
which the deflecting fields are entirely immersed. 
Another field coil 6. may extend from a point 
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within the axial field of coil 5 to a point sub 
stantially adjacent the end of the gun. This 
is wound to produce a field perpendicular to the 
axial field of coil 5, which by rotational adjust 
ment may be made to compensate for mechanical 
misalignment of the gun in the tube. 
The envelope f has an enlarged diameter at the 

target end and encloses a semi-transparent 
photocathode 7 of the conventional type. A pho 
tocathode anode ring to adjacent the photo 
cathode Serves as an accelerating electroStatic 
field which, in combination with the axial mag 
netic field of the coil 5, focuses the electrons 
liberated from the photocathode upon the tar 
get fi through the target screen 2. The tar 
get may be of the type having an exceedingly 
thin glass or ceramic film of Sufficient conduc 
tivity to permit conduction perpendicular to the 
target, but due to this thinness, constituting an 
insulator to current flow at right angles thereto. 
Metal frame 2 Supports the target and screen 
f2 and is conductively connected to the latter. 
In front of the target and closely adjacent 
thereto is a decelerating ring or lens 13, having 
substantially the same applied potential as the 
target. 
While electrodes in the target end of the trans 

mitting tube, as just described, may have various 
potentials, by way of example I will say that the 
terminal 4 of the photocathode may be con 
nected to -350 volts, the terminal 5 of the 
photocathode ring í0 may be connected to the 
-100 volt terminal and the terminal 6 for the 
target and the terminal 7 of the decelerat 
ing ring 3 may be connected to zero potential. 
These terminals ordinarily paSS Out through the 
seals at 8 through the insulation ring base 8', 
but for simplicity of illustration I have indi 
cated them as passing through the side wall of 
the enlarged end of envelope . The electrodes 
O and 3 and the frame 2' are Suitably sup 

ported and properly spaced, but these are not 
necessary for the understanding of the invention 
and are not indicated in the drawing. 

Referring now to the electron gun end of the 
tube with which my invention is more particu 
larly associated, the gun cathode 9 may be of 
the indirectly heated type, but the heating means 
is not illustrated. It also may be of any other 
desired type. This cathode may be grounded. 
Surrounding the cathode is the control electrode 
20, which has the usual opening adjacent the 
electron emissive end of the cathode. Surround 
ing the control electrode generally called a grid 
and spaced therefrom is the first anode, having 
the outer surface of its end adapted to act as 
the first dynode 2 f of a multiplier stage. The 
end of the first anode consists of a disc having a 
minute perforation 22, through which the elec 
trons are projected and decelerated toward the 
target ff. This opening, of course, is shown 
greatly enlarged. Ordinarily it is only two or 
three thousandths of an inch in diameter. The 
disc of the dynode 2 is preferably integral with 
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sleeve 23, around which is placed an insulating 
sheath 24 made, for example, of glass, but this 
is illustrative only. It may be omitted and the 
insulation obtained by air space. A plurality of 
dynodes 25, 26, 27 and 28 surround the gun at 
appropriate distances and are held in place by 
means not shown, or they may be mounted on 
the sheath 24 by firm frictional contact. Wari 
ous other ways may be used to mutually space 
and Support the dynodes, such as at their pe 
riphery, for example. These additional dynodes 
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eonstitute the second, third, fourth and fifth 
multiplier stages, but a lesser or greater num 
ber of these may be used, the illustration being 
by way of example only. The particular con 
struction of dynode. units 25, 26, 27 and 28 will 
be referred to later. All the dynodes may have 
surfaces of high emissivity for efficient produc 
tion of secondary electrons by electron impact. 
A collecting anode 29 of mesh or screen type is 

placed in front of the last multiplier dynode 28 
to collect the secondary electrons emitted thereby. 
This collecting electrode is connected to One end 
of resistance 30, the other end of the resistance 
being connected to a high potential source. The 
grid of amplifier or signal tube 3 is connected 
to the collector end of resistance 30 through a 
suitable condenser 32 and the usual leak resistance 
33 may connect the grid and cathode of this tube. 
The plate of the tube 3 may be connected to the 
B supply and to additional amplifiers for trans 
mission to the receiving end of the television cir 
cuit or to any other device for receiving the 
signals. - - - - 

Ring anode 34 extends from adjacent the rear 
of dynode 2 towards the target end of the tube 
for a sufficient distance to shield the multiplier 
stages from the wall-coating voltage and in my 
improvement it may be given the same potential 
as the first dynode. 
The usual wall-coating electrode 36 may extend 

from the point on the envelope adjacent the ring 
34 to a point adjacent the decelerating lens 3 and 
it may extend into the enlarged portion of the 
envelope at the target end of the tube, as shown. 
This wall-coating electrode may be a metallic film 
deposited on the envelope, as usual. 
While the wall-coating and the various elec 

trodes and dynodes associated with the gun, as 
just described, may have various desired poten 
tials, by way of example I will say that the resist 
ance 30 may be connected to such point in the 
potentiometer or bleeder resistance R as to have 
a voltage of 1500 vots. 
be connected to a potential of 1450 volts, the 
dynode 27 to 1100 volts, the dynode 26 to 800 
volts, the dynode 25 to 500 volts, the dynOde 2 
and the ring 34 to 220 volts, the wall-coating . 
electrode 36 to 127 volts and the control electrode 
resistance 30 to a point -10 volts. The zero 
voltage point of the bleeder resistance is grounded. 
'The terminas i 44, 5, 6 and T for the electrodes 
at the front end of the tube may also be connected 
to bleeder resistance R. 

Having described the general construction of 
the transmitting tube, I will now refer to the 
particular construction of the dynode units 25, 
26 and 2. 
The dynode units 25, 26 and 27 are preferably of 

the same construction and each consists of a 
metal plate having a secondary electron emis 
sive surface and each is so constructed that the 
electrons emitted thereby may pass therethrough 
towards the rear of the tube (left in Figs. 1 and 
4). Directly connected thereto is a screen ele 
ment for controlling the field distribution adja 
cent the dynode. The details cannot be properly 
understood by using the scale of dimensions 
shown in Fig. 1, so Fig. 2 illustrating the dynode 
units has been greatly enlarged, being Substan 
tially four times the scale of that used in Fig. 1. 

The last dynode 28 may 
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The dynode designated as 25 in Fig. 2 is stamped 
from a sheet of Suitable metal, for example, silver 
magnesium alloy, SO as to have a large number 
(32 being shown) of substantially radial blades 
or vanes 3 separated by slots 38. These vanes 

are punched up with the slots 38 (see also Fig. 
4) at the counter-clockwise side 39, the clock 
wise side 40 being left uncut by the stamping de. 
These vanes are inclined at an angle to the plane 
of the disc and the direction of inclination is 
preferably reversed for alternate dynodes to form 
a tortuous path for the electrons passing through 
the slots between the blades. Preferably this 
die is so constructed that the outside or periph 
eral end if and the inside end 42 of the wane are 
left integral with the outside ring 43 and the 
insidering 44. While it is not a limiting feature, I 
prefer to make the angle, a between the vanes 3 
and the plane of the rings 43, 44 about 30 degrees. 
Alternate discs, as above ???ic???ted, have the Vanes 
Slanted in opposite direction, so that there will 
not be a straight open path through adjacent 
dynodes for electron travel. This insures that 
the electrons, after passing through a slot, will 
strike the vane of the succeeding anode. 
To shield a dynode from a preceding dynode, a 

Wire mesh or screen 45 is mounted at the side 
of the dynode unit receiving the electrons from the 
preceding stage. For example, the screen on the 
Second dynode will be on the side receiving elec 
trons from the first dynode. This wire mesh is 
given the potential of the associated dynode and 
therefore can be mounted directly in a supporting 
metal frame or band 46 to which the dynode is 
conductively secured. To give the dynode and 
screen rigidity, it is preferable to mount them on 
wire rings 47 and 48, respectively, to which they 
may be secured by light spot-welding or by any 
other means. These rings are of such diameter 
that they fit snugly within the metal band or 
ring 46 and the three parts may be fastened to 
gether by Spot-Welding or by other means. 
By Way Of example I will say that I have se 

cured good results in transmitting tubes by using 
metal of 5 mills thickness from which the dynode 
is stamped and crimping the peripheral edge 
around a ring of wire 4 of 30 mills diameter. The 
ring 48, to which the screen is attached, may also 
be made of similar wire and the screen 45 may 
be made by knitting together wires of 1 mil diam 
eter, having openings between the wires totaling 
about 90% of the screen area, so that they do 
mot intercept an appreciable number of the elec 
trons. This is a standard form of screen obtain 
able on the market. 
The last multiplier dynode 28 is a plane disc 

of metal and does not have the vanes, as shown 
in Fig. 2. This is because the secondary elec 
trons emitted from the last stage are attracted 
back to the adjacent screen 29, which in this case 
is insulated from the dynode 28. This collecting 
screen may be mounted on a wire ring, as shown 
in Fig. 3, and Supported in any way in front of 
the dynode 28 to space and insulate it therefrom. 
When two multiplier stages, only, are used, the 

last stage 28 may take the place of the second 
stage, 25, as shown in Fig. 1. 

In the modification of Fig. 5, concentric rings 
49, 50 are employed. By maintaining these at a 
potential equal to, or slightly less than that of 
the final dynode 5, collection of the secondaries 
may be gotten by use of a coarser collector grid 
52 than the screen 29 of the embodiment of 
Fig. 1. This also permits use of a lower voltage 
On the collector screen. 

In the modification of Fig. 6, the dynode 53 of 
the last stage has been formed so as to have the 
Outer and inner rings of Fig. 5 integral there 
with and a fine Screen 54 at or near the potential 

75 of the dynode 53 is placed in front of the collector 
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sereen 55. This permits use of a still coarser 
collector Screen. 
In the embodiment of Fig. 7, the rings 49 and 

so of Fig. 5 have been electrically connected and 
given the collector potential, so that they serve as 
the collecting anode. This dispenses with a col 
lector screen altogether. 
In the operation of the transmitting tube, an 

optical image of the object to be televised is pro 
jected upon the photocathode 7 by well-known 
means (not shown) and the electrons emitted by 
the cathode are focused on the target at high 
velocity due to the action of the focusing electro 
magnetic field of coil 5 and the electrostatic field 
of anode 2. The target emits Secondary elec 
trons, due to this impact of the electrons, and a 
positive electrostatic image is formed on the 
right-hand side of the target in Fig. 1. The posi 
tive charges on this surface of the target vary 
with the detail of the optical picture on photo 
cathode 7, as well known. The secondary elec 
trons emitted by the target are collected by the 
screen 12 and pass to ground. The electrostatic 
image builds up continuously during the frame 
time. 
Due to the extreme thinness of the target, 

the positive electrostatic image on the right-hand 
side of target f in Fig. 1 sets up the same image 
potentials on the left-hand side. Electrons from 
the cathode beam of the gun are attracted to the 
left-hand side of the target and reduce it to 
gun cathode potential. During the time of scan 
ning one frame, the electrons leak across the thin 
target film and discharge the positive charges on 
the right-hand side. The target film is thus con 
ditioned for receiving an electroStatic image for 
the succeeding frame. During the scanning time 
of One frame, the charges on One elemental area 
cannot leak in the plane of the target film to ad 
joining elemental areas, due to the resistance of 
the thin film in this direction. The distance be 
tween the centers of the elemental areas is much 
greater than the distance betWeen the two sides of 
the target, So the target film is a conductor trans 
versely of the target and an insulator in the plane 
of the film insofar as the time of scanning of one 
frame is concerned. 
When the decelerating electrons from the cath 

ode beam reduce the left-hand side of the target 
to cathode potentia, say along path 56, the re 
maining electrons of the beam cannot land and 
return as a modulated beam accelerated to the 
gun along path 57, where they strike the first 
dynode 2. The impact of the returning electrons 
knocks out Secondaries from the surface of the 
dynode and these are accelerated towards the rear 
of the gun by the potential of the screen and 
dynode of the second multiplier stage 25. Due 
to the large percentage of open area of the screen 
and also to the perpendicular travel of the sec 
Ondary electrons, very few hit the wires of the 
Screen and the remaining ones strike the vanes 
of the dynode, as at 59 (see Fig. 4). The impact 
knocks out more secondary electrons, as 62. The 
Secondaries leaving the vane are considerably 
greater in number than the primaries hitting the 
vane and this is called emission at a greater than 
unity ratio. 
The Secondaries, such as 62, are not attracted 

back to the vane by the potential of the preced 
ing dynode 2 in this case, as the screen 45, which 
has the same potential as the dynode vane 37, 
shields the vane from that potential. The elec 
trons are thus subject to attraction through the 
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slots 38 by the higher potential of the screen 75 

8 
and dynode of the third multiplier unit 28. The 
process is repeated for this unit and the secondary 
electrons pass out through the openings 38 to 
the fourth multiplier unit 27, where the multipli 
cation proceeds in the same way. In this case, 
the secondaries emitted by the dynode 28 are at 
tracted directly to the collector screen 28 and pass 
through the input resistance 30 of the signal tube 
31, which transmits the signal in greatly mul 
tiplied form to the amplifier. 
The construction and location of the improved 

multiplier units are particularly efficient, as they 
direct the electrons toward the rear of the gun 
away from the neighborhood of the cathode beam 
shot out by the gun towards the target. They 
therefore do not deleteriously affect the action 
of the beam and the second and succeeding stages 
do not affect the critical first stage. 
The construction of the units makes it practi 

cal to readily construct mulitpliers of any desired 
number of stages, as more or less units can be 
readily mounted into position over the gun. 

Instead of using the wheel or vane type of 
dynode, I may use other forms of perforated discs, 
Or nesh Screens. 
I have described my improvement in connec 

tion with a particular form of tube, but this is 
by Way of example only. The invention can be 
utilized in various kinds of tubes without limiting 
the usefulness of the improvement. 
Various modifications may be made in my im 

provement without departing from the spirit of 
the invention. 

Having described my invention, what I claim is: 
1. A television tube comprising an envelope con 

taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
electrons of said beam are adapted to be pro 
jected from the gun toward said target and re 
turned toward the gun with suitable velocity for 
producing secondary electron emission, said anode 
having a surface facing said target constituting 
a first dynode for returning electrons, a second 
dynode adapted to be bombarded by the sec 
ondary electrons emitted by the first dynode, and 
a collector electrode for the secondary electrons 
emitted by the second dynode, both said second 
dynode and collector electrode being symmetrical 
ly disposed about said anode and both being far 
ther away from said target than said first dynode. 

2. A television tube comprising an envelope con 
taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
electrons of said beam are adapted to be pro 
jected from the gun toward said target and re 
turned toward the gun with suitable velocity for 
producing secondary electron emission, said anode 
having a surface facing said target constituting 
a first dynode for returning electrons, and a plu 
rality of additional dynodes and a grid-like col 
lector disposed coaxial with and behind the first 
dynode and farther from said target than said 
first dynode. 

3. A television tube comprising an envelope con 
taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
electrons of said beam are adapted to be pro 
jected from the gun toward said target and re 
turned toward the gun with suitable velocity for 
producing secondary electron emission, said anode 
having a Surface facing Said target constituting 
a first dynode for returning electrons, a series of 
spaced perforated dynodes around said gun behind 
the first dynode, each dynode adapted to be bom 
barded by the secondary electrons emitted by the 
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preceding adjacent dynode, and a grid between 
adjacent dynodes, each grid except the last one 
being conductively attached to the succeeding dy 
node, and the last grid being adapted to collect 
the secondary electrons emitted by the last dy 
node of Said Series. . . 

4. A television tube comprising an envelope con 
taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
electrons of said beam are adapted to be pro 
jected from the gun toward said target and re 
turned toward the gun with suitable velocity for 
producing secondary electron emission, said anode 
having a surface facing said target constituting 
a first dynode for returning electrons, a second 
dynode around said gun behind the first dynode 
and having transversely inclined radial vanes sep 
arated by slots, said vanes adapted to be bom 
barded by the secondary electrons emitted by the 
first dynode, and a grid electrode between the first 
and second dynodes. - , . . 

5. A television tube comprising an envelope con 
taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
electrons of said beam are adapted to be pro 
jected from the gun toward said target and re 
turned toward the gun with suitable velocity 
for producing secondary electron emission, said 
anode having a surface facing said target con 
stituting a first dynode for returning electrons, a 
Second dynode around said gun behind the first 
dynode and having transversely, inclined radial 
vanes separated by slots, said vanes adapted to 
be bombarded by the secondary electrons emitted 
by the first dynode, and a screen between the first 
and Second dynodes conductively secured to the 
first dynode. 

6. A television tube comprising an envelope con 
taining a cathode beam gun, a target, said gun 
having an anode with an aperture through which 
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10 
emitted by the second dynode, both said second 
dynode and said electrode being symmetrically 
disposed about said first dynode and both being 
farther away from said target than said first 
dynode. 

8. A television transmitting tube comprising a 
Cathode beam gun, a target in the tube spaced 
from said gun, said gun having an anode with 
a surface constituting a first dynode and having 
an aperture through which an outgoing beam 
from said gun is adapted to be decelerated to 
Zero velocity at said target and a return beam 
accelerated from said target to the surface of 
said first dynode, electric field producing means 
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electrons of said beam are adapted to be project 
ed from the gun toward said target and returned 
toward the gun with suitable velocity for produc 
ing Secondary electron emission, said anode hav 
ing a surface facing said target constituting a 
first dynode for returning electrons, a series of 
spaced additional dynodes around said gun be 
hind the first dynode, each dynode adapted to 
be bombarded by the secondary electrons emitted 
by the preceding dynode, all but the last one of 
said additional dynodes having transversely in 
clined radial vanes separated by slots, a grid pre 
ceding each additional dynode, a ring conductively 
attaching each additional dynode except the last 
one to the preceding grid, the grid preceding said 
rearmost dynode being adapted to collect the sec 
ondary electrons emitted thereby. - 

7. A television transmitting tube comprising a 
cathode beam gun, a target in the tube spaced 
from said gun, said gun having an anode with 
a Surface constituting a first dynode and having 
an aperture through which an outgoing beam 
from said gun is adapted to be decelerated to zero 
velocity at said target and a return beam ac 
celerated from said target to the surface of said 
first dynode, electric field producing means for 
producing a focusing field between said anode 
and said target for the outgoing and the return 
beam, electric field producing means for Scanning 
the outgoing beam over said target and the return 
beam over the surface of the first dynode to bom 
bard secondary electrons from said surface, a sec 
ond dynode adapted to be bombarded by the sec 
ondary electrons emitted by the first dynode, and 
an electrode impinged by the secondary electrons 
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for producing a focusing field between said anode 
and said target for the outgoing and the re 
turn beam, electric field producing means for 
Scanning the outgoing beam over said target and 
the return beam over the surface of the first 
dynode to bombard secondary electrons from said 
surface, a second dynode adapted to be bombard 
ed by the secondary electrons emitted by the first 
dynode, and an electrode impinged by the second 
ary electrons emitted by the second dynode, both 
said second dynode and said electrode being sym 
metrically disposed about and behind said first 
dynode. - . 

9. A television transmitting tube comprising a 
Cathode beam gun, a target in the tube spaced 
from said gun, said gun having an anode with a 
surface constituting a first dynode and having an 
aperture through which an outgoing beam from 
said gun is adapted to be decelerated to zero ve 
locity at said target and a return beam accel 
erated from said target to the surface of said 
first dynode, electric field producing. means for 
producing a focusing field between said anode 
and said target for the outgoing and the return 
beam, electric field producing means for scanning 
the outgoing beam over said target and the re 
turn beam over the Surface of the first dynode . 
to bombard secondary electrons from said dynode, 
a second dynode adapted to be bombarded by the 
secondary electrons emitted by the first dynode, 
and a grid between the first and second dynodes, 
both said second dynode and said grid being Sym 
metrically disposed about and behind said first 
dynode. 

10. A television transmitting tube comprising 
a cathode beam gun, a target in the tube Spaced 
from said gun, said gun having an anode with 
a surface constituting a first dynode and having 
an aperture through which an outgoing beam from 
said gun is adapted to be decelerated to Zero 
velocity at said target and a return beam accel 
erated from said target to the surface of said 
first dynode, electric field producing means for 
producing a focusing field between said anode and 
said target for the outgoing and the return beam, 
electric field producing means for Scanning the 
outgoing beam over said target and the return 
beam over the surface of the first dynode to bom 
bard secondary electrons from said dynode, a 
series of perforated additional dynodes adapted 
to be bombarded by the secondary electrons enit 
ted by the preceding dynode, a grid between ad 
jacent dynodes, said additional dynodes and Said 
grids being symmetrically disposed about and 
behind said first dynode. 

11. A television tube comprising an envelope 
containing a cathode, a grid, an anode having a 
beam aperture with a multiplier dynode surface 
therearound, a target spaced from said aper 
ture adapted to have substantially the potential 
of said cathode, said anode adapted to have a 

  



positive potential relative to said cathode, a mull 
tiplier dynode encircling said anode behind Said 
aperture adapted to have a greater positive po 
tential than said first dynode and a collector elec 
trode encircling said anode behind said aperture 
adapted to have a greater positive potential than 
the last mentioned dynode. 

PAUL K. WEIMER. 
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