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29 Claims. 
This invention relates to signaling and more 

particularly to cathode ray devices for producing 
television images. 
An object of the invention is to provide an 

improved method of and means for modulating in 
accordance with signaling voltages, the cathode 
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beam of a cathode ray device of the Braun type. 
Another object of the invention is to modulate 

a cathode beam in a discharge tube of the Braun 
type so as to better adapt it for the production of 
images. 
Cathode ray tube discharge devices of the 

Braun or OScillograph type have heretofore been 
employed in telephotographic and television Sys: 
tenS for reproducing the inage at a receiving 
station. Many Suggestions have been made for 
modulating the cathode beam in accordance With 
incoming Signaling currents. One method of do 
ing this is to place a grid between the cathode 
and the anode and impress the signaling poten 
tials upon the grid. In accordance with another 
suggestion the grid or control element is placed 
between the cathode and Screen. The present 
invention is an improvement. Upon the latter type 
of device and provides for improved control of 
the cathode beam. 
In accordance With the present invention in 

its preferred form, two parallel grid elements are 
provided between the anode and screen. The 
grid nearest the anode is maintained at Sub 
stantially the same potential as the anode, and 
the signaling potentials are impressed on a cir 
cuit connecting the two grids. These grids are 
preferably very near to each other and are in 
the form of segments of a Spherical Surface the 
center of which is in the neighborhood of the 
beam defecting means Which causes the beam to 
Scan the screen. Since the first grid is at the 
saine potential as the anode, the electrons after 
leaving the anode are unaffected by the field Set 
up by the signaling currents until they enter that 
field, that is, the region between the tWO grids. 
In this region a very strong field is set up which 
very efficiently controls the cathode beam. 

It is preferred to place the pair of grids close 
to the screen. Both grids may be on the side of 
the Screen to Ward the anode, or the screen may 
be placed between the grids. In the latter ar 
rangement the signaling potentials are applied in 
the form of high frequency modulated current, 
the frequency being so high that no appreciable 
charge accumulateS on the Screen. 
While the invention is particularly well adapted 

to the production of television images the same 
principles are applicable to cathode ray devices 

(C. 17.8-7.5) 
of the Braun tube type wherever employed for 
Signaling, Whether the cathode beam is Station 
alry Or movable. 
The invention may be understood by reading 

the following description in conjunction with the 
attached drawing, consisting of Figures 1, 2 and 
3 which illustrate three different embodiments 
Of the invention. 
The apparatus shown in each of the three fig 

ures comprises a cathode ray or Braun tube f, 
including a cathode 2, adapted to be heated by 
a Source 3, a tubular anode 4, two pairs of de 
flecting plates 5 and 6, a pair of grid or control 
electrodes and 8 and a fluorescent screen 9. 
The grids 7 and 8 may be either perforated 

plates Or be made of fine wire netting. They 
should be close to each other and are preferably 
in the form of segments of spheres, having cen 
terS close to the centers of the deflecting fields 
produced by the plates 5 and 6. 
The source to maintains the anode 4 at a posi 

tive potential With respect to the cathode 2. 
AS thus far described, the operation of tube 

is that of a Braun tube. The cathode 2 is heated 
by current from the source 3 to emit electrons, 
Which travel across the space within the tube by 
Virtue of the positive potential applied to the 
anode 4 by the source 0. 
While. Some of the electrons strike the anode 

4 and tend to neutralize the positive potential 
applied by the Source 0, the vast majority pass 
through the opening in the anode 4 to produce 
a narroW Cathode beam Or pencil which passes 
through the interstices of the grids 1 and 8 and 
eXcites to fluorescence a spot upon the screen 9. 
The Cathode beam may be caused to trace a 

pattern On Or to impinge upon any desired area, 
of the Screen 9 by applying suitable electrostatic 
charges to the two pairs of deflecting plates 5 and 
6 through the respective circuits and 2. 
To produce a television image upon the screen 

9, an alternating potential of relatively high fre 
quency is applied to one pair of plates, for exam 
ple, plates 5 and a similar potential of low fre 
quency is applied to the other pair of plates 6. 
The frequencies of the respective deflecting 

potentials should be so chosen that the cathode 
beam is caused to excite successive parallel lines 
On the Screen to constitute a continuous area 
forming the image field, 
The deflecting potentials may be supplied from 

the transmitting station, or they may be supplied 
by local Sources which are held in synchronism 
With the Scanning mechanism used at the trans 
mitting station. When the system is used for 
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producing television images, any well known Syn 
chronizing means capable of Synchronizing close 
ly enough may be used. 
The positive terminal of the source O is con 

nected by a conductor f3 to the grid 7, Whereby 
this element is maintained at the Same potential 
as the anode thereby preventing any Strong elec 
trostatic field being set up between the deflecting 
plates 6 and the grid 7. 
The grids are connected together by an exter 

na circuit f4, including the secondary winding 
of a transformer 5. This circut is provided 
With a SWitch 6 for controlling the static poten 
tial relationship between the grids 7 and 8. 
The incoming image currents are supplied 

through the circuit 7 and transformer 5 to 
the grids 7 and 8. The effective potential of 
grid 8 is thereby caused to vary in accordance 
With the amplitudes of the image current wave. 
The velocity of the electrons, constituting the 
cathode beam which passes through the grid 8, 
is changed to vary the intensity of the excita 
tion produced upon the screen. 
At Successive instants the intensity of the 

excitation is determined by the amplitudes of 
the image currents, consequently an image of 
the Subject Or field scanned at the transmitting 
Station will be produced upon screen 9. 
By modulating the cathode beam at a point 

between the deflecting plates 6 and the Screen 
9, the Velocity of the electrons may be controlled 
without changing their direction of travel. In 
Other Words, the deflection of the Cathode beam 
is not affected by the image current potentials 
but is determined solely by the electrostatic 
fields between the pairs of plates 5 and 6. Modul 
lation of the brightness by varying the speed of 
the electrons must be accomplished after the ray 
has passed the deflecting field, otherwise the 
Sweep Would depend on the modulation, 
As shown in Fig. 2, the grids 7 and 8 are within 

the tube and close to the screen 9 and are Sup 
plied with image current through the circuit 7 
and transformer 5. The grid 7 and screen 9 
being close together the amount of distortion 
or loSS of focus, Which occurs while the cathode 
beam traverses this short intervening distance, 
Will be Small. 
In Fig. 3, the grid 7 is adjacent to the screen 

9 Within the tube, while the grid 8 is also close 
to the Screen 9 but outside the tube. 
Image Currents are Supplied through the cir 

cuit to an apparatus in which they are com 
bined with high frequency oscillations to cause 
the amplitude of the oscillations to be modulated 
in accordance with the image currents. 
The modulated wave is Supplied through the 

transformer 5 to the grid 8 to vary the velocity 
of the electrons of the beam traversing the 
screen 9. The intensity of the illumination of 
the Screen is thereby controlled in accordance 
With amplitudes of the incoming image currents. 
By providing OScillations of such high fre 

quency that no electrostatic charge is accumu 
lated upon the Screen 9, this method of operation 
permits the grid 8 to be mounted externally of 
the tube. The grid may therefore be placed 
closer to the Screen 9, than in the construction 
ShoWn in Fig. 2 and hence distortion and loss of 
focus of the beam. Will be reduced. 

Except for the differences above noted the 
apparatus shown in the last two figures oper 
ates in the same manner as that of Fig. 1. 
What is claimed is: 
1. A cathode ray Signaling device comprising 

2,155,192 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in Said 
vessel, a screen activated by said beam, a con 
ductive open-work element between said screen 
and said anode maintained at substantially the 
potential of said anode, a second conductive ele 
ment on the opposite side of said open-Work ele 
ment from said anode, and circuit means for in 
pressing a varying signaling potential between 
said first and Second conductive elements to con 
trol the activation of Said Screen. 

2. A cathode ray signaling device Comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in said 
vessel, a screen activated by Said beam, a Con 
ductive open-Work element between Said Screen 
and Said anode maintained at Substantially the 
potential of said anode, a second conductive ele 
ment on the opposite side of said open-Work ele 
ment from said anode, cathode-beam deflecting 
means for causing said beam to SWeep said 
screen, and circuit means for impressing a Vary 
ing signaling potential between Said first and 
Second conductive elements to control the activa 
tion of said Screen. 

3. A cathode ray signaling device comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in Said 
vessel, a screen activated by said beam, a con 
ductive open-work element between Said screen 
and said anode maintained at Substantially the 
potential of said anode, a Second conductive ele 
ment on the opposite side of Said open-Work ele 
ment from Said anode, and circuit means for in 
pressing a varying signaling potential between 
said first and Second conductive elements to con 
trol the activation of said screen, Said open-Work 
element and said Second conductive element 
both being on the side of said screen nearest said 
anode. 

4. A cathode ray signaling device comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in said 
vessel, a screen activated by said beam, a Con 
ductive open-Work element between Said Screen 
and said anode maintained at Substantially the 
potential of said anode, a second conductive ele 
ment on the opposite side of said open-work ele 
ment from Said anode, and circuit means for 
impressing a varying signaling potential between 
said first and Second conductive elements to 
control the activation of said Screen, said second 
conductive element being on the Side of said 
screen opposite said anode. 

5. A cathode ray signaling device comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in Said 
vessel, a screen activated by said beam, a con 
ductive grid element between Said screen and 
said anode maintained at Substantially the po 
tential of said anode, a Second conductive grid 
element close to and Substantially parallel to 
said first grid element, and circuit means for 
impressing a varying signaling potential between 
said first and second conductive elements to con 
trol the activation of Said Screen. 

6. A cathode ray signaling device comprising a 
vessel, means comprising a cathode ant an anode 
for producing a beam of electrons in said Wessel, 
a fiuorescent Screen upon which said beam im 
pinges, a conductive grid element between said 
Screen and Said anode maintained at substantially 
the potential of said anode, a second conductive 
element on the opposite side of said grid from 
Said anode, a transformer, means for connecting 
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2,155,192 
the Secondary of Said transformer between said 
first and Second conductive elements, and means 
for impressing a varying signaling potential upon 
the primary of Said transformer to control the 
activation of said Screen. 

7. A cathode ray image producing device com 
prising a VeSSel, means comprising a cathode and 
an anode for producing a beam of electrons in 
Said vessel, a fluorescent screen upon which said 
beam impinges, a cathode-beam deflecting means 
for causing Said beam to Sweep said screen, a 
grid element between said screen and said anode 
maintained at Substantially the potential of said 
anode, a Second conductive element on the oppo 
Site side of said grid element from said anode, 
Said grid element and said second conductive ele 
ment being each in the form of a segment of a 
Spherical Surface having its center of curvature 
in the neighborhood of the deflecting means, a 
circuit connecting said grid element and said 
Second conductive means, and means to cause 
image Currents to flow in Said circuit between 
Said elements for controlling the activation of 
Said Screen. 

8. A cathode ray signaling device comprising a 
vessel, means comprising a cathode and an anode 
for producing a beam of electrons in said vessel, 
a fluorescent screen upon which said beam in 
pingeS, tWO substantially parallel grid elements 
between said screen and said anode, one of the 
grid elements being maintained at Substantially 
anode potential, Said elements being near each 
other, a circuit connecting said grid elements, 
and means for causing varying signaling current 
to flow between said grid elements in said circuit 
for controlling the activation of said screen. 

9. A cathode ray image producing device com 
prising a vessel, means comprising a cathode and 
an anode for producing a beam of electrons in 
Said vessel, a fluorescent screen upon which said 
beam impinges, cathode-beam deflecting means 
for causing Said beam to sweep said screen, a pair 
of conductive grid elements between said anode 
and Said screen, said grid elements being near 
together and Substantially parallel to each other 
and in the form of segments of spherical surfaces 
having their centers of curvature in the neighbor 
hood of Said deflecting means, means for main 
taining the grid element nearest said anode at 
Substantially the same potential as said anode, a 
circuit connecting said grid elements, and means 
for impressing image currents upon said circuit 
for controlling the activation of said screen. 

10. A cathode ray signaling device comprising 
a VeSSel, means Comprising a cathode and an 
anode for producing a beam of electrons in said 
vessel, a screen activated by said beam, a pair 
of control elements in the immediate proximity 
of the Screen, and circuit means for impressing 
a varying Signaling potential between said control 
elements to vary the Velocity of the unmodulated 
beam in accordance with signals. 

11. A cathode ray signaling device comprising a 
VeSSel, means comprising a cathode and an anode 
for producing a beam of electrons in said vessel, 
a. Screen activated by Said beam, a pair of grids 
coextensive With the field of said Screen and ad 
jacent thereto, and circuit means for impressing 
a varying signaling potential between said grids 
to vary the velocity of the unmodulated beam in 
accordance With Signals. 

12. A cathode ray image producing device Com 
prising a vessel, means comprising a cathode and 
an anode for producing a beam of electrons in 
Said Wessel, a fluorescent Screen upon Which said 

3 
bean impinges, cathode-beam deflecting means 
for causing Said beam to scan said Screen, a pair 
of control electrodes coextensive with the field of 
Said Screen and adjacent thereto, and circuit 
means for impressing image signaling potentials 
between said control electrodes to control the 
activation of Said screen. 

13. A cathode ray signaling device comprising 
a VeSSel, means comprising a cathode and an 
anode for producing a beam of electrons in Said 
VeSSel, a Screen activated by said beam impinging 
thereon, a conductive open-work element between 
Said Screen and said anode maintained at Sub 
Stantially the potential of Said anode, a second 
conductive element on the opposite side of said 
open-Work element from Said anode, and means 
for producing potential variations controlled by 
Varying signals received from a transmitting sta 
tion and for impressing said potential variations 
between Said first and Second conductive elements. 

14. The method of operating a cathode ray sig 
naling device which method comprises maintain 
ing the axial Velocity component of the electrons 
Substantially uniform throughout at least a con 
Siderable portion of their path from the anode 
to the screen and then subjecting them, within a 
restricted ZOne and up to that stage still un 
modulated, to a field for modulating their velocity 
in accordance with varying signals to change the 
intensity of the excitation of a screen on which 
the electrons impinge. 

15. A cathode ray signaling device which com 
prises a Screen, means for producing an unmodul 
lated beam of electrons and for projecting it 
toward Said Screen, means for deflecting said 
unmodulated beam to direct it toward different 
elemental portions of said screen in succession 
Without changing its velocity component along 
the axis of the device, and means for subjecting 
said deflected beam, within a restricted zone, to 
a field for modulating the velocity of the electrons 
in accordance with varying signals to change the 
intensity of the excitation of said screen. 

16. A cathode ray signaling device which com 
prises a Screen, means for producing an unmodu 
lated beam of electrons and for projecting it 
toward said Screen, means relatively far removed 
from Said Screen for deflecting said unmodulated 
beam to direct it toward different elemental por 
tions of said Screen in succession without chang 
ing its axial velocity component, and means for 
Subjecting said deflected beam, Within a restricted 
ZOne, to a field for modulating the velocity of 
the electrons in accordance with varying signals 
to change the intensity of the excitation of said 
Screen, Said Zone being relatively near to said 
SC'een. 

17. A cathode ray signaling device comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in said 
Wessel and for directing it toward the end wall 
of the device, a conductive element between said 
end Wall and Said anode maintained at Substan 
tially the potential of said anode, a second con 
ductive element on the Side of Said first men 
tioned conductive element opposite said anode, 
and means for impressing a varying signaling 
potential between said first and second conductive 
elements to modulate said beam. 

18. A cathode ray signaling device comprising 
a VeSSel, means comprising a cathode and an 
anode for producing a beam of electrons in said 
VeSSel and for directing it toward the end wall 
of the device, a conductive element between said 
end Wall and said anode maintained at substan 
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tially the potential of Said anode, a second con 
ductive element on the side of said first men 
tioned conductive element Opposite said anode, 
Cathode beam deflecting means for causing said 
beam to SWeep Said end Wall, and means for in 
pressing a varying Signaling potential between 
Said first and second conductive elements to mod 
ulate said beam after it has been deflected. 

19. A cathode ray signaling device comprising 
a vessel, means comprising a cathode and an 
anode for producing a beam of electrons in 
Said Wessel, a Screen activated by said beam, 
a conductive element between said Screen and 
Said anode maintained at Substantially the 
potential of said anode, a second conductive ele 
ment close to and Substantially parallel to said 
first mentioned conductive element, and means 
for impressing a varying signaling potential be 
tween said first and second conductive elements 
to control the activation of said screen. 

20. A cathode ray signaling device comprising 
a VeSSel, means comprising a cathode and an 
anode for producing a beam of electrons in said 
WeSSel and for directing it toward the end Wall 
Of the device, two Substantially parallel conduc 
tive elements between said end wall and said 
anode, One of the conductive elements being 
maintained at Substantially anode potential, and 
means for impressing a varying signaling poten 
tial between said first and second conductive ele 
ments to modulate the beam which up to that 
point is unmodulated. 

21. A cathode ray signaling device comprising 
a VeSSel, means comprising a cathode and an 
anode for producing a bean of electrons in said 
WeSSel and for directing Said beam toward the end 
Wall of the device, a conductive element between 
Said end Wall and said anode maintained at sub 
Stantially the potential of said anode, a second 
COnductive element on the side of Said first men 
tioned conductive element opposite Said anode, 
and means for producing potential variations 
Controlled by varying the signals received from a 
transmitting station and for impressing said po 
tential variations between said first and second 
Conductive elements. 

22. The method of operating a cathode ray dis 
charge device, which comprises producing a sub 
Stantially constantly accelerated beam of cath 
Ode rays, deflecting the constantly accelerated 
beam, modulatedly accelerating said beam by 
passing it through a space acroSS which is applied 
a potential varying in accordance with the mod 
ulation to be effected, and then producing illu 
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mination by applying the modulated beam to a 
SC'ee. 

23. In a cathode ray oscillograph, a source of 
a beam of cathode rays, means directing said 
beam to effect scanning, a fluorescent screen pro 
ducing illumination when scanned by said beam, 
a plurality of grids Superimposed upon said 
Screen and insulated from each other, and means 
for applying varying potentials to said grids to 
modulate the effect of said beam upon said screen. 

24. A cathode ray oscillograph comprising, in 
Combination. With a constant potential current 
Source and a current Source of modulating fre 
quencies, a Source of a beam of cathode rays, 
means directing said beam to effect scanning, a 

2,155,192 
screen visually radiating where struck by said 
beam, a plurality of grids Superimposed upon said 
Screen, and means for connecting said source of 
modulating frequencies and said current source 
of a constant potential to different ones of said 
grids, respectively. 

25. In a television system, the combination of a 
Cathode ray image producing device and a re 
ceiver, means to deflect the cathode ray to cause 
the ray to impinge successively upon each ele 
neintal area of the viewing screen portion of the 
Cathode ray device, and means operable from Said 
receiver to control subsequent to deflection the 
Velocity of impact of the electron stream flowing 
in Said Cathode ray tube upon the fluorescent 
Screen thereof to produce varying intensity illu 
mination. 

26. In the art of television reception utilizing 
Cathode ray apparatus having Screen structure 
On Which a picture is developed, the method of 
developing a picture on said structure which 
comprises deflecting the cathode ray, and subse 
quently varying the velocity of the electrons in 
the ray in accordance with the received picture 
Signals. 

27. In the art of communication by television, 
the method which comprises developing a cath 
Ode ray Wherein the electrons forming the ray 
travel at relatively low velocity, producing elec 
trical fields to deflect the ray, applying the field 
to deflect the ray at periods when the electrons 
are traveling at relatively low velocity, and in 
creasing the Velocity of the electrons to a rela 
tively high and variable value under the influence 
of received signals after the electron stream has 
passed beyond the influence of the deflecting 
fields. 

28. In the art of television reception wherein 
the cathode ray tube is used as the image recon 
Structing medium, the method of developing 
varying intensity observable effects which com 
prise the steps of producing and accelerating an 
electron stream at constant rate, deflecting the 
electron stream during the period of constant ac 
celeration, and subsequently varying the velocity 
of the electron stream under the control of image 
signals. 

29. In a cathode ray device, a source of elec 
trons, a fluorescent screen for producing lumi 
nous effects upon the bombardment thereof by 
Said electrons, an electron accelerating means 
normally maintained at a positive potential rela 
tive to the electron Source, an electron beam posi 
tioning System located So as to be effective with 
in a portion of the device within which the elec 
tron acceleration from the Source is Substantially 
constant, a second accelerating electrode also 
maintained at a positive potential relative to the 
Source and the first accelerating means, and 
means for varying the potential on the Second of 
the accelerating means relative to the first accel 
erating means for varying the velocity of the elec 
tron flowing within the device subsequent to the 
positioning of impact thereof upon the fluores 
cent Screen as controlled by the beam positioning 
System. So that the intensity of the luminous 
effects upon the Screen is varied. 

JOHN B. JOHNSON. 
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