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This invention relates to electron discharge devices 
and, more particularly, to means for Suppressing or con 
troling the emission of electrons from surfaces therein. 
The emission of Secondary or Iow energy electrons 

from the Surfaces of the anode, collecting Surface or 
Walls of an electric discharge device on electron bom 
bardiment is disadvantageous in many cases. For eX 
ample, in the tetrode type of Ireceiving tube, there are 
two grids. The first or control grid which is positioned 
adjacent to the cathode, a second or Screen grid Which 
is positioned between the control grid and the anode of 
the tube. In such a tube, the electron flow for a given 
voltage on the control grid is largely governed by the 
accelerating voltage applied to the Screen grid, The 
electrons accelerated by the Screen grid in general IpaSS 
on through the Screen grid and are eventually Ireceived 
by the anode. These primary electrons, under the in 
fuence of the anode voltage upon Striking the anode Sur 
face, produce emission of Secondary electromS. The loW 
velocity secondary electrons fow to the higher potential 
screen grid at low plate voltages. This results in de 
creased current in the plate circuit, This dip in the plate 
current characteristic results in distortion in the output. 
The insertion of a suppressor grid between the Screen 
grid and the anode and held at Cathode potential Ipre 
vents the secondary emission efects of the tetrode. HOW 
ever, the suppressor grid impedes the flow of the primary 
electron current, especially at voltages of 100 VoltS Or 
less. It is, therefore, obvious thatit would be desirable 
to have a receiving tube which Would permit the omis 
sion of a separate structure in the form of the SuppreSSOr 
grid and yet still reduce the Secondary emisSion at loW 
anode voltages with respect to the Screen grid VoltageS. 

Still another example where Secondary emission is un 
desirable is the case Where it is deSired to meaSure a 
smal current of high energy electrons Collected by an 
electrode when other electrodes are of a polarity and 
potential so as to attract secondaries emitted fron the 
colecting electrode surface. If the secondary electrons 
are removed from the collecting electrode Surface, they 
subtract from the measured current and thereby intro 
duce anerror into the measurement and also reduce the 
signal obitainable. This situation exists in Such a deVice 
as described in my U.S. Patent No. 2,760,107, issued 
August 21, 1956, and assigned to the Same assignee as 
the present invention. 
, Although the above two problems are directily Con 
cerned with secondary emission, this invention is IOt 
Himited thereto, but may be utilized to control any elec 
tron emission. · It isaccordingly an object of this invention to provide 

5 

2 
pressing secondary emission from a surface Within an 
electron discharge device. - 

It is another object to provide a receiving tube in 
which the secondary emission from the anode is Ireduced 
to a minimum by the use of a coplanar electrode. 

It is another object to provide a receiving tube Which 
adapts itself to automatic assembly. - 

It is another object to provide a collecting electrode 
Within a cathode-ray tube So as to obtain the Imaximum 
signal from primary refiected electrons from the SCreem 
of the cathode-ray tube. -- 

It is another object to prevent breakdown in high Wolt 
age type electron discharge devices due to Secondary 
emission from the Walls of the device, - 
These and other objects are efected by this invention 

as Will be apparent from the following description, taken 

20 

25 

30 

in accordance with the accompanying drawing through 
out which like reference characters indicate like parts, 
and in which: · . 
Figure 1 is a plan view of a secondary emission Sup 

pression structure.according to my invention; 
Fig. 2 is a cross sectional view, taken along ine II-II 

of Fig. 1: - 
Fig. 3 is a perspective view of a receiving tube in 

corporating my invention; - - · 
, Fig. 4 is a cathode-ray tube partly in Section incor 
porating iny invention; and 

Fig, 5 is a high-voltage image intensifier incorporating 
my invention. - 

Referring in detail to IFigS. 1 and 2, I have Shown the 
basic structure of my invention to aid in the eXplanation 
of the description of embodiments thereof. The struc 
ture is comprised of an insulating menber 10 having a 
plurality of conductive elements 12 and 13 positiomed 
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means for controlling the emission or flow of electrons 
froman electron emiting Surface. - 

It is another object to dispense With a separate grid 
structure to control the electron emission from a planar 
thermionic or photoelectric cathode. 

It is accordingly an object to prowide a means for Sup 
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on one surface thereof. The conductive elements, 12 
are substantially wider than the other conductive ele 
ments 13 and are interspersed With reSpect to elements 
13. In the specific embodiment, the elements 13 are alter 
mately positioned with respect to elements 12. The ele 
ments 12 and 13 are parallel and Separated from each 
other by a distance dependent on the Voltage applied 
between the elements. The wider or collecting elements 
12 are al connected together by means of a conductor 
15 and are connected thereby to the positive terminal of 
a suitable voltage Source, Such as battery 16. The mega 
tive terminal of the battery 16 is Connected by means 
of a conductor 17 to the marrow or Suppressor elements 
13 on the insulating member 10. The Strips or conduc 
tive elements 12 or 13 may be made out of thin foils 
of a suitable metal or deposited by evaporation, paint 
ing, electrochemical or photochemical proceSSeS. The 
structure also lends itself to the printed circuit tech 
IniqueS. 
The collecting conductive elements 12 may be of a 

suitable conductive material and may be of a Secondary 
emissive material in Some applications. In most appli 
cations, it will be desirable to have as Smal a Secondary 
emission and back scattering of primary incident electrons 
as possible from the collecting elements 12. . A Satisfac 
tory material for covering the conductive elements 13 
may be carbon either in the form of coloidal graphite 
or a coarse Soot. It is found that the total yield of 
secondary electrons from a properly prepared soot sur 
face wil beless than .50 per primary incident electrom. 
The suppressor elements 13 shouldhave as lowa second 
ary emission as possible. It is found, however, that a 
certain amount of Secondary emisSion from the Suppres 
sor elements i3 cannot be eliminated, For this Ireason, 
the width of the Suppressor Strips 13 Should be kept as 
low as possible relative to the collecting elements 12. 
Also, the spacing of the suppressor strips 13 from the 

collecting strips 12 must not be too large relative to th 
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and 6i are painted from one end of the tube to the 
other end. By the application of a Suitable voltage 
across both ends of the Strips and a Suitable voltage 
diference Signal between the two strips, a Voltage gradi 
ent due to resistance of Strips 60 and 6i may be ob 
tained along the tube So as to focus the electrons from a 
photocathode 62 onto a target 63. The operation of the 
Strips 60 and 6 Would act to Suppress emission from the 
strips 60 and the eXposed envelope. This Structure could 
be utilized in an image, intensifier Where the envelope 
Walls are tapered to reduce the electron inage from the 
photo-cathode to a Smal target. 

Another possible embodiment of my invention is the 
utilization of parallel conductive strips painted on the 
interior Walls of high Voltage tubes, Such as X-ray tubes 
and Irectifiers, and then applying a Voltage diference be 
tween the two parallel strips So as to Ireduce the possi 
bility of breakdown to the glass wal of the envelope, 
Which is primarily caused by Secondary emission from 
the glass Wal. 

It is found that electrons, ions or photons striking the 
glass wal or other elements within a high voltage tube 
cause undesirable emission of electrons from the Surface. 
The emission of electrons causes the Surfaces to charge 
up to high positive potentials. The undesirable high 
Voltages may cause breakdown of the insulation Such as 
the glass Walis or between Surfaces within the tube. 

Although I have described my invention primarily 
With respect to the utilization of a Secondary electron 
Suppressor on the collecting Surface of a tube or the 
Wall thereof, my device may also be utized to control 
the secondary emission or photoelectric emission from 
emitting Surfaces. 
While I have Shown my invention in Several forms, 

it Will be obvious to those skilled in the art thatit is mot 
So limited butis Susceptible of various other changes and 
modifications Without departing from the Spirit and Scope 
thereof 

I clain as my invention: 
1. A cathode-ray tube comprising an envelope and 

having therein an electron gun for generating a beam 
of electrons, a Screen positioned at the opposite end of 
Said envelope on which a raster is Scanned by Said elec 
tron beam, Said Screen comprising a plurality of ele 
ments capable under electron bombardiment of produc 
ing Iight IrepreSentative of Selective component colors, 
a portion of Said Iight producing elements also capable 
of producing a Iarge number of refiected primary elec 
trons in comparison to the remainder of said Iight pro 
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ducing elements, Imeans for collecting Said primary Te 
fiected electrons comprising a plturality of parallel elec 
trically conductive elements positioned on the Wal of Said 
envelope, Said electrically conductive elements operating 
at a megative potential with rgspect to Said screen and 
means for impressing a voltage diference between adja 
Cent conductive elements So as to collect only the pri 
Imary refected electron from Said SCreen and SuppreSS 
any Secondary emission from Said conductive elements 
dtle to bombardiment by Said primary refected electrons. 

2. A high-voltage electron discharge device comprising 
an envelope of an insulating material, Said envelope hav 
ing on the interior surface thereof a plurality ofelectrical 
Ily conductive parallel strips, alternate elements connected 
together so as to provide a first and Second group of 
Strips, the strips in Said first group of less Width than the 
strips in Said second group, and means for applying a 
megative bias to said first group of strips With respect to 
Said Second group of StripS. 

3. An electron discharge device comprising a Cathode 
and an image screen and means for focusing electrons 
emitted from said cathode on to Said Screen, said means 
comprising a first and a second continuous paralel Spiral 
coating of resistive material positioned on the interior 
surface of the envelope between Said Cathode and Said 
screen, said first coating of less width than Said Second 
coating and means for applying a megative bias to said 
first coating with respect to Said Second Coating. 

4. Anelectron discharge device comprisingan envelope 
and having therein an electron emissive structure, Said 
structure comprising a first and Second group of parallel 
coplanar elements, said first group of elements of Said 
structure capable of emission of electrons, Said Second 
group of elements insulated from Said first group and 
alternating in position with the elements of Said first 
group, said second group ofelements of Smaller area than 
said first group, and meansforapplying a megative bias to 
said second group of elements With Irespect to Said first 
gTOup. 
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