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light intensities of the optical image. In the 
Claims. 

This invention relates to cathode ray beam de 
fiection circuits, and more particularly to a cir 
cuit arrangement for deflecting the cathode ray 
beam in a television image pickup, or scanning 
tube such as that known as the “Iconoscope' 
type, for example. 
As is well known to those skilled in the art, a 

cathode ray beam may be deflected by subject 
ing the Cathode ray beam to an electromagnetic 
or an electroStatic field. The direction of deflec 
tion is a function of the direction of the deflect 
ing field. In an electronic television system a 
Cathode ray beam is used in both the television 
image pickup or scanning tube and in the tele 
vision picture reproducing tube. When the cath 
ode ray beam is deflected by an electromagnetic 
field, a deflection yoke normally is positioned 
around the cathode ray tube in such a manner 
that the electromagnetic field produced by the 
yoke when an electric current is passed through 
the Winding of the yoke will cause the cathode 
ray beam to be deflected in a desired direction. 
For television purposes, it is desirable to deflect 

the cathode ray beam in mutually perpendicular 
directions at different rates, and in order to ac 
complish this purpose the deflection yoke gen 
erally includes a plurality of windings which, 
When energized by current or voltage variations 
of proper frequency and having proper wave 
form, will cause a substantially rectangular pat 
tern to be traversed on the target electrode by 
the cathode ray beam. In picture reproducing 
tubes where symmetrical construction is, in gen 
eral, used, no particular difficulties arise; how 
ever, when deflecting the cathode ray beam in a 
television image pickup or scanning tube of the 
"Iconoscope' type, several special provisions must 
be made in order to assure that a substantially 
rectangular pattern will be scanned on the light 
Sensitive mosaic or charge storage target elec 
trode in the pickup tube. 
In the usual "Iconoscope' construction, the 

target electrode is light responsive, and for illus 
trative purposes may be considered as being of 
the general character disclosed by Essig Patent 
No. 2,065,570 of December 29, 1936. In image 
transmission an optical image is projected and 
focused upon one side of the target electrode. 
This optical image causes the emission of photo 
electrons from the target electrode, with the re 
Sullt that an electrostatic charge image is pro 

“Iconoscope' the light sensitive particles of the 
mosaic or target electrode is then scanned by a 
cathode ray beam in order to produce picture 
signals by discharging the previously produced 
electrostatic charge image at each elemental area 
of the mosaic impacted by the scanning cathode 
ray beam. 
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Inasmuch as the optical image and the cathode 
ray beam are both projected against the same 
side of the target electrode, and since the optical 
image is preferably projected onto the target 
electrode along a path substantially normal to 
the surface thereof, the axis of symmetry of the 
electron gun Structure which produces the Cath 
ode ray beam cannot conveniently be positioned 
normal to the plane of the target electrode, and 
accordingly it is generally positioned at an angle 
with respect thereto. 
Due to the angular displacement of the target 

electrode with respect to the axis of symmetry 
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duced across the dielectric element between the 
light Sensitive particles or elements and the sig 
nal plate with the magnitude of the charge upon 

of the electron gun structure, several problems 
arise insofar as the deflection of the cathode ray 
beam is concerned. The principal effect due to 
the displacement of the electron gun Structure 
with respect to the target electrode is that of 
"keystoning” in which a “keystone" or trapezoid 
all Shaped pattern is Scanned on the target elec 
trode when the cathode ray beam is deflected in 
mutually perpendicular directions and the am 
plitude and wave form of the electrical energy 
Wave produced by the deflection is maintained 
Substantially uniform. In order to compensate 
for this keystone pattern, the horizontal deflec 
tion of the cathode ray beam is gradually de 
creased during each field or vertical scanning 
cycle as the cathode ray beam scans from the 
bottom to the top of the target electrode, so that 
a substantially rectangular pattern will be 
Scanned on the target electrode. This effect can 
best be accomplished by modulating the ampli 
tude of deflection of the cathode ray beam in the 
horizontal direction by a component of the ver 
tical deflection potential. 
Furthermore, due to the angular displacement 

of the target electrode with respect to the gun 
structure, the rate of deflection of the cathode 
ray beam in the vertical or field direction should 
preferably not be uniform, but should decrease 
during each field scanning cycle. 
Various circuits have been devised for modu 

lating the horizontal deflection of the cathode 
ray beam to compensate for keystoning, but in 
general most of such circuits involve a consider the mosaic or target electrode representing the is able number of tubes and circuit elements. The 
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the tube fo are then similar to the wave form 
shown at 40. 
A horizontal deflection power tube 42 is als 

included in the circuit, and this tube includes at 
east a cathode, a control electrode and an anode. 
The cathode of tube 42 is connected to ground by 
means of a cathode resistance 44, in parallel with 
which is connected a series Combination of a re 
sistance 46 and a decoupling condenser 48. Inas 
much as complete decoupling is not desired, the 
resistance 46 is included in series with the con 
denser 48. 
The control electrode of tube 2 is connected 

O 

to ground by way of grid resistance 50 and a . 
portion of the potentiometer resistance 52. The 
potentiometer resistancehas a condenser 54 con 
nected in parallel therewith, and the ungrounded 
end of the potentiometer resistance 52 is con 
nected to the movable contact of the potentiom 
eter 24 by means of resistance 56 and condenser 20 
58. Voltage variations of a wave form such as 
shown at 40 are then applied to the control elec 
trode by Way of coupling condenser 60. 
The anode of tube 62 is maintained positive 

With respect to its cathode by connecting the 
anode to positive terminal 64 by way of the pri 
mary 66 of output transformer 68 and by way of 
a small choke 70. The choke 70 and the primary 
66 of the output transformer 68 are, therefore, 
connected in series. The junction of these two 
elements is connected to ground by way of filter 
condenser 2. 
The Output transformer 68 also includes a sec 

Ondary winding 74, and voltage variations for 
deflecting the cathode ray beam in a horizontal 
direction are present at the terminals of this 
Secondary winding. An inverted suppressor tube 
or damping tube 76 is included in the circuit, the 
tube incorporating at least a cathode and an 
anode. The anode of tube 76 is connected to 
conductor 78 and to one terminal of the second 
ary 74 of the output transformer 68. An induc 
tance 92 and condenser 82 are connected in series 
between conductors 18 and 80, the latter conduc 
tor being connected to the opposite terminal of 
the secondary Winding 74 of the output trans 
former 68. The cathode of tube 76 is then con 
nected to the junction of inductance 92 and con 
denser 82 by a variable resistance 94 for control. , 
ling horizontal distribution. 
As shown in the drawing, the one end of the 

secondary winding 74 (i. e., conductor 78) is con 
nected directly to terminal 84, whereas the other 
end of the secondary 74 (i. e., conductor 80) is 
connected to terminal 86 by way of a beam cen 
tering potentiometer 88. The resistance element 
of the centering potentiometer is connected be 
tween terminal 90 (to which a source of potentiai 
is applied) and ground, with a point along the 
resistance element 88 connected to the conductor 
80. The movable contact associated with the 
potentiometer resistance element 88 is connected 
directly to terminal 86. The horizontal electron 
beam deflection coils which are contained within 
the deflection yoke are then connected between 
terminals 84 and 86. i 

It has been found that when applying keystone 
modulation to the horizontal deflection genera 
tor, the modulation of the horizontal deflection 
potentials is not uniform on each side of the al 
ternating current axis thereof throughout the 
entire field cycle. As a result, a pattern may be 
scanned on the target electrode. Such as that 
shown in Figure 2, where the lower portion of the 
pattern will be shifted slightly in the horizontal 
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put tube 42. 

3 
scanning direction. This shifting during the 
initial part of the field scanning cycle, as stated 
above, is a result of asymmetric modulation of 
the horizontal deflection potentials and incon 
plete elimination of the modulation frequency 
(vertical deflection frequency) in the deflecting 
coils 96 because of the frequency characteristics 
of transformer 68. By an inspection of the volt 
age variation curve shown at 40, it may also be 
seen that the horizontal deflection potentials at 
the beginning of a frame deflection cycle are not 
symmetrical with respect to the alternating cur 
rent axis of the voltage variations. In order to 
compensate for these undesired effects, a small 
component of the keystone modulation voltage 
variation represented by curve 32 but modified 
in wave form by condenser 54, is applied to the 
control electrode of the horizontal deflection Out 

This application of the keystone 
modulation potential to the control electrode of 
the tube 42 is derived from the voltage variation 
applied to the terminals 34, and after the key 
stone modulation potentiometer 26 has been ad 
justed, further control of the potentials applied 
to the control electrode of tube 42 are determined 
by an adjusment of the keystone correction po 
tentiometer 52. These voltage variations are ap 
plied to the keystone correction potentiometer 52 
by way of condenser 58 and resistance 56. When 
such potentials are applied directly to the control 
electrode of tube 42, the current variations pres 
ent in the deflecting coils 96 are affected in such 
a manner that the modulation becomes Sym 
metrical with respect to the alternating Current 
axis, and the current variations may then have 
a wave form such as indicated by the curve shown 
at 4. 
Unless this provision is made, the area traversed 

On the target or mosaic electrode of the television 
40 pickup tube will be similar to that shown in Fig- . 
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ure 2, wherein the first portion of the scanned 
area is shifted out of alignment due to the non 
symmetrical wave form condition resulting from 
asymmetric modulation of the horizontal voltage 
variations. In Figure 2 (as in Figures 3 and 4) 
the area, represents the area, scanned on the 
mosaic or target electrode of the television pickup 
tube, and the direction of both horizontal and 
vertical scanning is indicated by arrows in the 
figure. Both of these scanning directions are op 
posite to the directions of scanning in a tele 
vision receiving tube, since in the television 
transmitting tube the optical image is not only 
inverted but is reversed from left to right. Ac 
cordingly, the scanning operation begins at the 
lower right hand corner and finishes at the upper 

* left handi corner, as indicated by the arrows. 
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When a keystone correction potential is ap 
plied to the control electrode of tube 42, as de 
Scribed above, the non-symmetrical condition of 
the horizontal deflection voltage variations is com 
pensated so that the modulations of the Thori 
Zontal deflection current variations can be made 
Symmetrical with respect to its alternating cur 
rent axis. With a proper adjustment of the mov 
able contact along the potentiometer resistance 
52, the sides of the scanned area should then be 
perfectly straight and parallel. It is supposed, 
of course, that the movable contact along the 
potentiometer resistance 26 is properly adjusted 
in Order to afford the desired modulation to com 
pensate for the keystone effect. The amplitude 
of the deflection current variations (i. e., the 
width of scanned area. On the target electrode) 
may be controlled by an adjustment of the mov 



4. 
able contact along the potentiometer resistance 24. 
In spite of the provisions above referred to, it is 

still possible that the scanned area of the mosaic 
nay not be truly rectangular. As a result, the 
area traversed by the cathode ray beam on the 
target or mosaic electrode may be tilted to the left 
or to the right as indicated respectively in Figures 
3 and 4. The present invention also includes an 
arrangement to compensate for this tilt or in 
clination. - 

As described above, the horizontal deflection 
circuit as shown in Figure 1 includes a damping 
tube 76, and it has been found desirable to supply 
to the horizontal deflecting coils a small com 
ponent of vertical deflèction frequency to bal 
ance out a vertical modulation component intro 
duced by the damping tube circuit and by the cou 
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the left of this point, then a direct current com 
ponent may be caused to flow through the de 
flecting coils in one direction or another to apply 
a continuous fixed deflection component for. cen 
tering or properly locating the scanned area, in a 

... horizontal direction. w 
By means of the apparatus described it may be 

seen, therefore, that the Cathode ray beam in a 
television pickup tube of the "Iconoscope' type 
may be caused to scan a Substantially exact rec 
tangular area on the target electrode with the re 
Sult that a minimum of distortion is produced on 
the screen of the television receiving tube. 
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pling transformer, since complete filtering of the 
vertical deflection component may not be accom 
plished by the transformer 68. For this purpose 
the choke coil or inductance 92 is provided, the 
coil being connected between the anode of the 
damping tube 76 and the cathode of that tube 
by Way of an 'adjustable resistance 94. The in 
ductance 92 may be made similar to that of the 
secondary 4, and in most cases has an inductance 
of the order of a fraction of a Henry. The hori 
ZOntal deflection damping circuit connected 
across the deflecting coils 96 comprises diode 76, 
resistance 94 and condenser 82. The resistance 
component of the circuit may be varied to control 
the horizontal deflection linearity by an adjust 
ment of resistance 94. 
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The inductance 92 is included as shown in Fig 
ure 1, and operates to cancel a small vertical de flection frequency displacement component that 
arises from the keystone modulation of the cur 
rent through the diode 76. This component is not 
large, but might result in causing the traversed 
area to be a fraction of an inch out of square on 
the target of a normal television pickup tube. The 
effectiveness of the cancellation current that is 
permitted to flow through the inductance 92 may 
be controlled by an insertion of a small resistance 
of the order of a few ohms either at point marked 
"A' or at point marked 'B' in Figure 1. If, for 
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example, the area scanned on the target electrode , 
is tilted to the right, as indicated in Figure 4, then 
by inserting a small amount of resistance at point 
A the area may be converted to a true rectangle. 
If, on the other hand, the area scanned on the 
target electrode tilts to the left, as indicated in 
Figure 3, the insertion of a small amount of re 
sistance at point B in the circuit will reduce the 
tilt so that the scanned area may be made per 
fectly rectangular. 
By inserting an excessive amount of resistance 

at point A or B the scanned area may be caused 
to tilt to the left or to the right, respectively, as 
indicated in Figures 3 and 4. In some instances, 
the resistance of the particular circuit elements 
used, together with the resistance of the con 
ductors connecting the circuit elements may be 
exactly proper for-causing the cathode ray beam 
to scan a rectangular area without the insertion 
of any small additional resistance at either of the 
points. 
The function of the centering control is more 

or less obvious, and for its operation a low volt 
age potential is applied to the terminal 90. When 
the movable contact is positioned at a point cor 
responding to the point where conductor 80iscon 
nected to the resistance element of the poten 
tiometer, no direct current will be permitted to 
flow through the horizontal deflecting coils, but 
j? ???e novable contact is moved to the right or to 
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Although the present invention is described 
somewhat in detail, it is conceivable that various 
alterations and modifications may be made there 
in without departing from the spirit and scope 
thereof, and it is desired that any and all such 
alterations and modifications be considered with 
in the purview of the present invention, except as 
limited by the hereinafter appended claims. 
Having now described my invention, what II 

claim... as new and desire to have protected by 
Letters Patent is: ??? 

1. A cathode ray beam deflection system for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure con 
prising means for generating voltage variations 
of substantially sawtooth waveform correspond 
ing. to one deflection rate, means for cyclically 
amplitude modulating the generated voltage vari 
ations at a rate corresponding to another deflec 
tion rate, an amplifying tube including a cathode, 
a control electrode and an anode, means for ap 
plying the amplitude modulated voltage varia 
tions to the control electrode of said tube, means 
including a load circuit for maintaining the anode 
positive with respect to said cathode, and means 
for applying a relatively low intensity voltage 
variation of said another deflection rate to the 
control electrode of said tube to compensate for 
the inherent lack of symmetry in the amplitude 
modulation of the voltage variations of said one 
defection rate. 

2. A cathode ray beam deflection system for use 
with a cathode ray television pickup tube com 
prising means for generating voltage variations 
of a predetermined wave form corresponding to 
one deflection frequency, means for cyclically am 
plitude modulating the generated voltage varia 
tions at a rate corresponding to another deflection 
frequency, an amplifying tube including a cath 

1 ode, a control electrode and an anode, means for 
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applying the amplitude modulated. voltage varia 
tions to the control electrode of said tube, means 
including a load circuit for maintaining the an 
ode positive with respect to said cathode, and 
means for applying a relatively low intensity volt 
age variation of said another deflection frequency 
to the control electrode of said tube to compensate 
for the inherent asymmetry in the amplitude 
modulation of the voltage variations of said one 
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deflection frequency. 
3. A cathode ray beam deflection system for-use. 

with a cathode ray television pickup tube wherein 
the target electrode is positioned at an angle with 
respect to the tube gun structure comprising 
means for generating line defection voltage yari 
ations of a predetermined sawtooth wave form, 
means for cyclically amplitude modulating the 
generated voltage variations at field deflection 
frequency, an amplifying tube including a cath 
ode, a control electrode and an anode, means for aPplying the amplitude modulated voltage varia 
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tions to the control electrode of said tube, means 
including a load circuit for maintaining the an 
Ode positive with respect to said Cathode, and 
means for applying a relatively low intensity volt 
age variation of field deflection frequency to the 
control electrode of said tube to thereby com 
pensate for any asymmetry in the amplitude 
modulated voltage variations. 

4. A cathode ray beam deflecting circuit for 
use with a cathode ray television scanning tube 
Wherein the target electrode is positioned at an 
angle with respect to the tube gun structure com 
prising means for generating voltage variations of 
substantially sawtooth wave form corresponding 
to one deflection frequency, means for cyclically 
amplitude modulating the generated voltage vari 
ations at a rate corresponding to another deflec 
tion frequency, an amplifying tube including a 

10 

15 

cathode, a control electrode and an anode, means 
including a cathode ray beam deflection load cir 
cuit for maintaining the anode positive with re 
spect to the cathode, means for applying the am 
plitude modulated voltage variations to the con 
trol electrode of said tube, and means for apply-. 
ing to the control electrode a relatively low in 
tensity cyclically varying voltage having a fre 
quency equal to the said another deflection fre 
quency to thereby compensate for any asymmetric 
modulation condition in the applied amplitude 
modulated Voltage variations. 

5. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube com 
prising means for generating voltage variations 
of a predetermined wave form corresponding to 
one deflection frequency, means for cyclically am 
plitude modulating the generated voltage varia 
tions at a rate corresponding to another deflec 
tion frequency, an amplifying tube including a 
cathode, a control electrode and an anode, means 
for maintaining the anode positive with respect 
to the cathode, means for applying the amplitude 
modulated voltage variations to the control elec 
trode of said tube, and means for applying to the 
control electrode a relatively low intensity cycli 
cally varying voltage having a frequency equal 
to the said another deflection frequency to there 
by compensate for any lack of modulation sym 
metry in the envelope of the applied amplitude 
nodulated voltage variations. 

6. A cathode ray beam deflecting circuit for 
use with a television cathode ray tube comprising 
means for generating line deflection voltage vari 
ations, means for cyclically amplitude modulating 
the generated Voltage variations at field deflection 
frequency, an amplifying tube including a cath 
ode, a control electrode and an anode, means for 
applying the amplitude modulated line deflection 
voltage variations to the control electrode of said 
tube, and means for applying to the control elec 
trode a relatively low intensity cyclically varying 
voltage having a frequency equal to the modula 
tion frequency to thereby compensate for any 
asymmetric modulation condition in the applied 
amplitude modulated voltage variations. 

7. A cathode ray beam deflecting system for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure com 
prising means for generating voltage variations 
of a predetermined wave form corresponding to 
one defection rate, means for cyclically amplitude 
modulating the generated voltage variations at a 
rate corresponding to another deflection rate, an 
amplifying tube including a cathode, a control 
electrode and an anode, means for applying the 
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amplitude modulated voltage variations to the 
control electrode of said tube, means including an 
output circuit for maintaining the anode positive 
with respect to the cathode, said output circuit in 
cluding a cathode ray beam deflecting coil, a se 
ries connected inductance and capacitance con 
nected in parallel with said deflecting coil, and 
a uni-directional current conducting path con 
nected in parallel with said inductance, thereby 
to compensate for the undesired nodulation Com 
ponent of said another defection rate. 

8. A cathode ray beam deflecting System for 
use with a television pickup. tube comprising 
means for generating voltage variations of a 
predetermined wave form corresponding to one 
deflection frequency, means for amplitude mod 
ulating the generated voltage variations by a 
voltage variation corresponding to another de 
flection frequency, an amplifying tube including 
a cathode, a control electrode and an anode, 
means for applying the amplitude modulated 
voltage variations to the control electrode of Said 
tube, means for maintaining the anode positive 
with respect to the cathode, an output circuit 
coupled to the anode including a cathode ray 
beam deflecting coil, a series connected induct 
ance and capacitance connected across said de 
fecting coi, and a uni-directional, current con 
ducting path connected in parallel with said in 
ductance, thereby to compensate for the unde 
sired modulation component of Said another de 
fiection frequency. 

9. A cathode ray beam deflecting System for 
use with a television pickup tube comprising 
means for generating line defection voltage vari 
ations of a predetermined wave form, means for 
amplitude modulating the generated voltage vari 
ations at field deflection frequency, an amplify 
ing tube including a cathode, a control electrode 
and an anode, means for applying the modulated 
voltage variations to the control electrode of 
said tube, means for maintaining the anode posi 
tive with respect to the cathode, an output circuit 
associated with said anode including a cathode 
ray beam deflecting coil, an inductance and a 
capacitance connected in series acroSS said de 
flecting coil, and a uni-directional current con 
ducting path connected in parallel with Said in 
ductance, thereby to nullify the undesired mod 
ulation component of field deflection frequency 
present in the output circuit, 

10. A cathode ray beam deflecting circuit for 
use with a television pickup tube comprising 
means for generating voltage variations of a pre 
determined wave form corresponding to One de 
flection frequency, means for amplitude modu 
lating the generated voltage variations at a rate 
corresponding to another defection frequency, 
an amplifying tube including a Cathode, a con 
trol electrode and an anode, means for applying 
the amplitude modulated voltage variations to 
the control electrode of said tube, a cathode ray 
beam deflection load circuit including a cathbde 
ray beam deflecting coil associated with said 
anode, a condenser, an inductance and a low 
resistance connected in series across said deflect 
ing coil, and a uni-directional current conduct 
ing path connected in parallel with said induct 
ance, whereby a substantially rectangular area 
may be traversed on a target electrode by the 
cathode ray beam. 

1. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 

75 
Wherein the target electrode is positioned at an 
angle with respect to the tube gun structure 



6 
comprising means for generating voltage varia 
tions of a predetermined wave form correspond 
ing to one deflection frequency, means for am 
plitude modulating the generated voltage varia 
tions at a rate corresponding to another deflec 
tion frequency, an amplifying tube including a 
cathode, a control electrode and an anode, means 
for applying the amplitude modulated voltage 
variations to the control electrode. of said tube, 
means for maintaining the anode positive with 
respect to the cathode, a load circuit including 
a cathode ray beam deflecting coil coupled to said 
anode, a condenser, an inductance and a low 
resistance connected in Series across said deflect 
ing coil, and a uni-directional current conduct 
ing path connected in parallel with said induct 
ance, whereby a Substantially rectangular area 
may be traversed on the target electrode by the 
cathode ray beam. 

12. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure 
comprising means for generating line deflection 
voltage variations of a predetermined wave form, 
means, for amplitude modulating the generated. 
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an amplifying tube including a cathode, a control 
electrode and an anode, means for applying the 
amplitude modulated voltage variations to the 
control electrode of said tube, means including a 
load impedance for maintaining the anode posi 
tive with respect to the cathode, a load circuit 

0. 
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voltage variations at field deflection frequency, 
an amplifying tube including a cathode, a con 
trol electrode and an anode, means for applying 
the modulated voltage variations to the control 
electrode of Said tube, means including a cathode 
ray beam deflection load circuit for maintaining 
the anode positive with respect to the cathode, 
said Cathode ray beam deflection load circuit in 
cluding a cathode ray beam deflecting coil, a 
Condenser, an inductance and a low resistance 
connected in Series in the order named across 
said deflecting coil, and a uni-directional cur 
rent conducting path including a diode connected 
in parallel with Said inductance, whereby a sub 
Stantially rectangular area may be scanned on 
the target electrode by the cathode ray beam. 

13. A cathode ray beam deflecting circuit for 
use with a television pickup tube comprising 
means for generating voltage variations of a 
predetermined wave form corresponding to one 
deflection frequency, means for amplitude modu 
lating the generated voltage variations at a rate 
corresponding to another deflection frequency, 
an amplifying tube including a cathode, a con 
itrol electrode and an anode, means for applying 
the amplitude modulated voltage variations to 
the control electrode of said tube, a cathode ray 
beam deflection load circuit including a cathode 
ray beam deflecting coil, a series connected in 
ductance and capacitance connected in parallel 
with said deflecting coil, a series connected uni 
directional current conducting device and low 
resistance element Connected in parallel with said 
inductance, and means for Supplying energy 
from the anode of the amplifying tube to the 
deflecting coil end of the capacitance and to the 
junction of the uni-directional current conduct 
ing device and low resistance element, whereby 
a desired area may be traversed on the target 
electrode by the cathode ray beam. 

14. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure Com 
prisnig means for generating voltage variations of 
a predetermined wave form corresponding to one 
deflection frequency, means for amplitude modu 
lating the generated voltage variations at a rate 
corresponding to another deflection frequency, 
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including a cathode ray, beam deflecting coil 
coupled to said anode, an inductance and a ca 
pacitance connected in series across said deflect 
ing coil, a uni-directional current conducting de 
vice and low resistance element connected in 
Series across said inductance, and means for Sup 
plying energy from said load impedance across 
the capacitance and the uni-directional current 
conducting device, whereby a desired rectangular 
area may be scanned on the target electrode by 
the cathode ray beam. 

15. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure com 
prising means for generating voltage variations 
of a predetermined wave form corresponding to 
one deflection frequency, means for amplitude 
modulating the generated voltage variations at a 
rate corresponding to another deflection fre- . 
quency, an amplifying tube including a cathode, 
a control electrode and an anode, means for ap 
plying the amplitude modulated voltage varia 
tions to the control electrode of said tube, a 
transformer having, a primary and a Secondary 
winding, means including the primary winding 
for maintaining the anode positive with respect 
to the cathode, a uni-directional current con 
ducting device including a cathode and an anode, 
means for connecting the anode of the uni-direc 
tional current conducting device to one end of 
the secondary winding, an inductance, a first 
conductor for connecting one end of the induc 
tance to said one end of the Secondary Winding, . 
a beam deflecting coil, a second conductor for 
connecting one end of the deflecting coil to said. 
one end of the inductance, and means including 
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a condenser for connecting the Cathode of the 
unidirectional current conducting device and the 
other end of the inductance to the other end of 
the secondary winding and to the other end of 
the deflecting coil, said first and second con 
ductors having a finite resistance in order that 
a substantially rectangular pattern will be 
scanned on the target electrode by the cathode 
ray beam. 

16. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure 
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comprising means for generating voltage varia 
tions of a predetermined wave form correspond 
ing to one deflection frequency, means for ampli 
tude modulating the generated voltage variations 
at a rate corresponding to another deflection fre 
quency, an amplifying tube including a cathode, 
a control electrode and an anode, means for ap 
plying the amplitude modulated voltage varia 
tions to the control electrode of Said tube, a trans 
former having a primary and a Secondary wind 
ing, means including, said primary winding for 
maintaining the anode positive with respect to 
the cathode, an inductance and a beam deflect 
ing coil, a first conductor for connecting one end . 
of the inductance to one end of the secondary 
winding, a second conductor for connecting one 
end of the deflecting coil to said one end of the 

75 inductance, means including a condenser for con necting the other end of the inductance to the 
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other end of the Secondary winding and to the 
other end of the deflecting coil, and a uni-lateral 
current conducting device connected between said 
first conductor and the said other end of the in-, 
ductance, said conductors including low imped 
ances in order that a substantially rectangular 
pattern will be scanned on the target electrode 
by the cathode ray beam. 

17. A cathode ray beam deflecting circuit for 
use with a cathode ray television pickup tube 
wherein the target electrode is positioned at an 
angle with respect to the tube gun structure 
comprising means for generating line defection 
voltage variations of a predetermined wave form, 
means for amplitude modulating the generated 
voltage variations at field deflection frequency, an 
amplifying tube including a cathode, a control 

s 
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electrode and an anode, means for applying the 
amplitude modulated voltage variations to the 
control electrode of Said tube, means inciuding a 
cathode ray beam deflection load circuit for : 
maintaining the anode positive with respect to 
the cathode, said cathode ray beam deflection 
load circuit including a cathode ray beam de 
flecting coil, a series connected inductance and 
capacitance connected in parallel with said de 
flecting coil, and a series connected uni-direc tional cuirrent conducting path and low resis 
tance element connected in parallel with said 
inductance whereby a substantially, rectangular 
area may be scanned on the target electrode by 
the cathode ray beam. 

OO B. SCHADE. 


