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The present invention relates to television SyS 
items, and more particularly relates to means for 
'deflecting the electron scanning bean of an in 
age-reproducing cathode-ray tube, as well as to 
means for supplying relatively high potentials 
for application to the cathode ray tube acceler 
ating electrodes. 

Horizontal, or line, deflection circuits of tele 
vision receivers frequently include: one or more 
power output. tubes. from *which energy...is, sup 
plied to a pair of cathode Italy, beam deflection 
coils through an output transformer. In order 
to reduce the high-frequency oscillations which 
normally occur, following the retrace periods of 
the cathode ray, beam; a suppressor, or damper, 
tube, is customarily connected across: either the 
primary or secondary ''winding of this Outpu 
transformer. 

Ehe relatively high potentials which are neces 
sary to provide for the acceleration of the cath 
ode ray beam are usually: obtained either from 
a separate RF (radio-frequency) power Supply 
unit, or...a rectified: 60 cycle "power Supply unit, 
not directly associated with the deflection circuit, 
or else... they may be obtained. by utilizing the 
surges of voltage developed across the deflection 
circuit inductance during the beam, snap-back, 
or retrace, intervals. When no portion of theim 
age is being. reproduced. To insure that these 
voltage. Surges are of sufficient amplitude, in cases 
where the Slatterimethod is employed, a step-up 
winding may be added to the output transformer, 
the voltage pulses-developed across this winding 
being rectified and filtered prior to their: appli 
cation to the electrodes of the cathode ray tube. 
While the use of an output transformer be 

tween power tube and deflection coils is advan 
tageous in permitting yokes of various. imped 
ances to bei properly 'matched to'a, power tube 
having, a fixed internal resistance, nevertheless 
the relatively high cost of such transformers' is 
an important factor in the production of certain 
classes of television receiving units. Further 
more, unless:the couplings between the primary 
and secondary, Windings of the transformer. is 
very tight, excessive losses result" and the Q of 
the circuit is lowered. 

* It has been found that a system such: as the 
above: may : be changed into a so-called 'direct 
drive' arrangement: to effect “unity' coupling'be 
tween:power tube; and deflection coils. A choke 
the: impedance of which is high 'compared to that 
of the deflection coils is so arranged as...to-per 
mit adjustment-of the-direct current component 
of yoke-current by means, of 'centering”, poten 
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tioneters. Furthermore, the high-impedance 
end of this choke may be connected to the anode 
of the high-voltage rectifier tube, thereby sup 
plying an accelerating potential for the: electron 
scanning beam. Not only is the cost of such a 
choke considerably lower than that of a Suitable 
two-Winding transformer; but, in addition, high 
er circuit efficiency may be obtained, since cou 
pling losses are nota, factor. 

Generally, more cathode ray tube anode'Volt 
age is required than can be obtained, with the 
rectifier anode connected directly to the power 
tube anode. To meet this requirement, the high 
impedance choke...is herein shown as, a portion 
of an autotransformer which steps-up: the surge 
Voltage (appearing during retrace at the power 
tube anode) to a higher peak Voltage. at the rec 
tifier athode. 
The core of the autotransformer Which forms 

part of the present invention requires at most 
but one section, or leg, ; and, in addition, may 
have its physical dimensions held to a minimum. 
In fact, it has been found that in certain in 
stances the core elementi may be omitted alto 
gether with beneficial' results, since Such an ex 
pedient reduces the fluxi transfer between the 
ends of the choke winding and helps to maintain 
constant the plate voltage of the power output 
tube. 
When no core is employed, relatively large os 

cillations and other, distortion of the waveform 
of the power tube output: voltage will appear at 
the high-impedance end of the choke, or, in other 
Words, at that end of the choke connected to the 
anode of the high-voltage irectifier tube. With 
a filter condenser of proper capacitance in series 
With the rectifier tube, however, these variations 
Will have no appreciable effect on the stability of 
the cathode ray tube anode voltage. Further 
more, from an operating standpoint, there is no 
necessity for the waveform of the voltage ap 
plied to the high-voltage rectifier tube to be sim 
ilar to the Waveform of the voltage output of 
the power tube, as long as the peak amplitude 
of the former is sufficient to provide for the 
acceleration of the electron scanning beam. Due 
to the loose coupling between the coil, portions, 
moreover, any Voltage waveform distortion at the 
high-impedance, end of the autotransformer will 
not feed back into the deflection circuit, and 
hence will not adversely, affect the linearity of 
SC2, 
An additional winding may be coupled.mag 

netically to the autotransformer, Windings forsup 
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plying heater potential to the high voltage recti 
fier. 
A deflection and power supply System in ac 

Cordance with the present invention, or, in other 
Words, a direct-drive Systern utilizing choke cou 
pling, results in a high voltage being developed 
across the "line' deflection coils during retrace. 
This requires a yoke having higher impedance 
'line' deflection coils than commonly used, and 
is readily obtained by reducing the size of the wire 
employed in Winding the yoke and by increasing 
the number of turns. With coil winding appara 
tus now in use, however, the difference in cost be 
tween a yoke of the latter type and one of stand 
ard low impedance is not appreciable. Also, cer 
tain inherent advantages reside in the use of 
high-impedance yokes, annong these being lower 
eddy current losses within the copper of the coil 
Winding. 
One object of the invention, therefore, is to 

provide a “bridging' element for cathode ray 
bean defection circuits of the “direct-drive’ 
type, this "bridging' element acting to provide 
accelerating potentials for the cathode ray beam, 
as well as to permit “centering' current adjust 
ment in the yoke circuit. The high voltage recti 
fier tube portion of the circuit may have its heatel 
Voltage supplied by an auxiliary winding mag 
netically coupled to the “bridging' element here 
mentioned. 
A further object of the invention is to provide a 

coupling or "bridging' element for cathode ray 
beam deflection and high-voltage circuits which 
is Simple in construction and relatively inexpen 
Sive to manufacture. 
Other objects and advantages will be apparent 

from the following description of a preferred 
form of the invention and from the drawing, the 
single figure of which is a cathode ray beam de 
flection and high voltage circuit in accordance 
with the present invention. 

Referring now to the drawings, there is illus 
trated a circuit for deflecting the electron beam 
which is developed within a cathode ray tube (not 
shown) at horizontal, or line-scanning, fre 
quency. This circuit includes a horizontal power 
output tube having at least an anode, a cath 
Ode, a control electrode, and a screen electrode. 
The power Output tube (such as a tube of the 
'807' type, for instance) is adapted to provide, 
When Voltage variations which may be such as in 
dicated in the drawing by the reference charac 
ter 2 are applied to the control electrode thereof, 
a current output of substantially sawtooth con 
figuration to a pair of horizontal deflection coils 
4 connected effectively in shunt with a high-im 
pedance choke, or autotransformer, 6. 
The horizontal deflection coils 4, in combina 

tion. With a pair of vertical, or field, deflection 
coils, preferably form part of a yoke assembly 
encircling the neck of the cathode ray tube (not 
ShoWn) to the second anode of which an accele 
rating potential is Supplied over the conductor 8. 
Across the horizontal defection coiis i 4 is con 

nected the Series combination of a damper tube 
2 and a parallel resistance-condenser network 
22, 24, the function of these elements being to 
damp out high-frequency oscillations which are 
produced in the defection circuit following the 
retrace, or Snap-back, portion of each deflection 
cycle. 

In order that linear deflection may be produced, 
it is necessary that the rate of change of the cur 
rent in the deflection coils 4 be maintained Sub 
stantially constant during the defection cycle. 

5 

30 

35 

40 

60 

5 

4. 
The action of the damper tube 20 is such that the 
current flow therethrough supplements the plate 
current output of the power tube () to bring about 
a current flow through the horizontal deflection 
coils 4 which varies linearly with time. 
The voltage variations applied to the control 

electode of the damper tube 2, and the norial 
bias of this control electrode must, therefore, be 
so adjusted as to give the desired waveform to 
the anode current permitted to flow through the 
damper tube. The means for obtaining such a 
voltage variation includes a differentiating net 
work comprising a condenser 25 and resistors 26, 
28, and 30, the lower plate (in the drawing) of 
condenser 25 being connected to the anode of the 
damper tube 2. Bias for the control electrode of 
damper tube 20 is obtained by means of the grid 
current flow through the parallel resistor-con 
denser combination 30, 32, one end of resistor 39 
being connected to the cathode of damper tube 
20, as illustrated. Adjustment of resistor 28 
varies the waveform of the Voltage on the control 
electrode of the damper tube, and hence this ele 
ment acts as a linearity control. Adjustment of 
rheostat - 22 in shumt with capacitor 24 is a fur 
ther control of linearity of beam deflection. 
The anode of power output tube AG is con 

nected to a tap 34 on the choke 6. This tap 34 
is also joined, by means of the conductor 36, to 
the upper end (in the drawing) of the horizon 
tai deflection coils i 4. The lower end of the hori 
Zontal deflection coils 4 is connected through 
blocking condenser 38 to the anode of the damper 
tube 20, and also to the low-impedance end of the 
choke 6 by means of the conductor 40. Thus, as 
far as alternating-current components in the de 
flection circuit are concerned, the lower portion 
of the choke coil 6 is effectively connected in 
parallel relation with the deflection coils 4, and 
also with the series combination of damper tube 
20 and parallel resistance-condenser combina 
tion 22, 24. 
In the arrangement illustrated, the cathode of 

the damper tube 20 (such, for instance, as a type 
6AS7-G tube) is operated at high potential. 
Hence, in order to provide for proper operation 
of the system, the heater or filament of the 
damper tube 20 is supplied with energy through 
a filament isolating transformer 42 Constructed 
With low capacitance between primary and Sec 
ondary windings as well as high Voltage insula 
tion between windings. In cases Where the 
damper tube 2 is designed with Suitable insulat 
ing characteristics between its cathode and 
heater, however, the isolation transformer 42 
may be omitted. 
The upper portion of the choke 6 acts in effect 

as a transformer step-up Winding, and is indi 
cated in the drawing by the reference numeral 44. 
The upper, or high-impedance, end of this step 
up winding 44 is connected to the anode of a 
high-voltage rectifier tube 46, Which, by Way of 
example, is a type 8016 tube. The filament of the 
rectifier tube 46 is connected to ground through 
the filter condenser 48, this filament being Sup 
plied with filament heating current from a fila 
ment winding 50 on the choke 6. 
Since the anode of the power output tube O 

is directly connected by means including the con 
ductor 36 to the high-impedance end of the hori 
zontal or line defection coids i 44, it Will be appre 
ciated that the Waveform of the anode Voltage 
of power tube 0 will be maintained across the 
deflection coils. AS above brought out, the 
damper tube 20 acts to Suppress high-frequency 
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Carrent oscillations which occur: following: res. 
trace, the; actions of dampert tube: 20 being.co. 
trolledia part by the action of the differentiating: 
network:25, 26, 28. 
The winding 44 acts to step-up the voltage:aps. 5: 

pearing on the: anode of power output tube 0, 
and thus permits, rectifier tube: 46 to build up a: 
relatively, steady E-C. potential across the filter: 
condenser: 48, the output of this:filter condersey 
then; being applied over the conductor, 8 to the 10. 
second anode: of the cathode: ray.image; produc-. 
ing tube: If desired, a voltage divider arranger. 
meat (not shown) maybe; used to, obtain lower: 
voltages for the other electrodes of the cathode: 
ray tube, as well as for focussing purposes. Sinces 5 
there: is very loose, coupling between the high . 
innipedance, end of the step-Up winding: 44 and the: 
remainder of the autotransformer 6, the Voltage: 
on the upper end of winding 44; may haWe a, Wave- . 
form; which is at variance with the waveform of: 
the voltage appearing on the anode of the power: 
tube 0; this variance being: due: primarily to an 
oscillation, or “ringing,' of winding. 44. Howr, 
ever, if the filter capacitor; 48 is of proper: value, 
these fluctuations will not appreciably, affect the 2 
regulation of the D:-C. Output available from: 
conductor- 8. Obviously, if further filtering...is. 
required, additional filter components... of known: 
character may be added to the system illustrated. 

Centering: of the cathode-ray beam is achieved 
by the use of two resistors 52 and 54 connected 
in parallel relation as shown. The joined ends of 
these resistors 52 and 54, are respectively con 
nected to two sources of positive: potential, repres. 
sented in the drawing as --B1 and --B2. In prac 
tice, the value of the source of potential --B2 Was 
ChoSen, to be approximately 10, Volts higher than.? 
the value, of the source of potential--Bi, although 
obviously this difference depends,in part upon the 
values of the remaining components of the 
circuit. 

Resistor 52 is provided with an adjustable tap 
56 which is connected to the anode of damper 
tube 20. Resistor 54 is provided with an adjust 
able taip 58 which is connected to the low-imped 
ance end of the horizontal deflection coils 4. 
In other Words, these two taps 56 and 58 are 
separated electrically by the blocking condenser 
38. 
Taps 56 and 58 are intended to be ganged, as 5th 

shown by the broken lines in the drawing, so that 
a movement, say, of tap 58 to the right (or toward 
a higher voltage value), Will result in a corre 
sponding movement of tap 56 to the left, or, in 
other words, toward a lower voltage value. The 
difference in voltage thus established between taps 
56 and 58 causes current to foW from tap 58 
through the horizontal deflection coils 4, con 
ductor 36, the lower portion of choke 16, par 
tially through tube 20 when conducting, and con 
ductor 40 to tap 56, this current flow through the 
horizontal deflection coils 4 effecting a centering 
of the cathode ray beam in a knoWn manner. 

It should be noted that the screen electrode of 
power output tube O is connected to tap 56 
through the conductor 40, and thus is provided 
with a suitable operating potential from this 
source. The screen electrode of power output 
tube O may, however, be operated at a lower or 
adjustable potential. 
The following tube types and component values 

have been found suitable in practice for obtain 
ing the results stated herein. However, it is to 
be clearly understood that these tube types and 
component values are being given merely as ex 
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6. 
amples, and that ; substitutions: may be: madeº 
therefor as found convenient or, desirable: 
Power output tube. Os-Type 6BG6G, 
Rectifier tube. 46=Type-1B3-GT/8016. 
Damper tube:20==Type 6AS7-G, 
--Blac350-volts: 
--B2s360 volts. 
Resistors 52 and 54-100 ohms, each 
Capacitor. 38.1 mif. 
Resistor 22=5000 ohms, 
Resistor. 30=100,000 ohms, 
Capacitor. 32=.02 mf. 
Resistor, 28=250,000. ohms 
Resistor 26=50,000 ohms. 
Capacitor. 25=100-mf. 
Capacitor. 24:4.mf, " . 
Inductance of deflection, coils 4210, millihenries; 

for singley 6BG6G. (Proportionately, lower in 
ductance, is desirable, when additional, 6BG6G.; 
are paralleled with the original output, tube, oes 
a singie tube of higher. plate. currentratingis; 
Substituted.) 
Having thus described the invention, what is: 

claimed is: - 
1. In-a cathode ray beam-deflection and high 

voltage System: a pair of cathode ray beam de 
flection coils; a power output tube including at 
least an - anode, a cathode, and a screen elec 
tode; an autotransforner; means for-connect. 
ing the anode of said power output tube to a points 
on said autotransformer winding intermediate. 
the ends thereof, so that a portion of said auto 
transformer winding lies in the anode-cathode. 

i-circuit of said power output tube; means for con 
necting one terminal of said pair of cathode ray 
beam deflection's coils to... the said intermediate. 
point, on said:autotransformer winding; a sources. 
of anode potential for the said power output tube. 
conraected to the remaining terminal of said: pair 
of Cathode ray beam deflection coils; and a source 
of screen potential for the said power output tube 
connected both to the said screen electrode and 
to that end of the said autotransformer Wind 
ing which lies in the said power output tube 
anode-cathode circuit, said source of anode 
potential being of a different value than said 
Source of screen potential, whereby a centering 
current for the said cathode ray beam represent 
ative of the difference between the values of the 
said two sources of power output tube potential 
will flow through the said cathode ray beam de 
flection coils and also through that portion of 
the said autotransformer winding which lies in 
the anode-cathode circuit of said power output 
tube, 

2. In a cathode ray beam deflection and high 
voltage system: a pair of cathode ray beam de 
flection coils; a power output tube including at 
least an anode, a cathode, and a screen elec 
trode; an autotransformer; means for connect 
ing the anode of said power output tube to a 
point on said autotransformer winding inter 
mediate the ends thereof, so that a portion of said 
autotransformer winding lies in the anode-cath 
ode circuit of said power output tube; means for 
connecting one terminal of said pair of cathode 
ray beam deflection coils to the said intermediate 
point on said autotransformer winding; a source 
of anode potential for the said power output tube 
connected to the remaining terminal of Said pair 
of cathode ray beam deflection coils; a source of 
screen potential for the said power output tube 
connected both to the said screen electrode and 
to that end of the said autotransformer Winding 
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Which lies in the said power output tube anode 
Cathode circuit, said source of anode potential be 
ing of a different value than said source of Screen 
potential, whereby a centering current for the 
Said cathode ray beam representative of the dif 
ference between the values of the said two sources 
of power output tube potential will fioW through 
the said cathode ray beam deflection coils and 
also through that portion of the said autotrans 
former winding which lies in the anode-cathode 
circuit of the said power output tube; and means 
for rectifying and filtering the voltage developed 
across the entire winding of said autotransformer 
so as to obtain therefrom a substantially Smooth 
cathode ray bean accelerating potential. 

3. A. Cathode ray bean deflection and high 
Voltage system according to claim 2, in which 
said rectifying and filtering means includes an 
electron discharge device : having a heater elle 
ment, an auxiliary winding on said autotrans 
former, and means connecting Said heater : elle 
ment to said auxiliary winding. 

4. In a cathode ray bean deflection circuit, a 
power output tube including at least an anode 
and a cathode and adapted to deliver a cyclically 
Varying CUrrent OUtput, an autotransformer hav 
ing a portion of its winding connected in the 
anode-cathode circuit of said power output tube, 
a pair of Cathode ray beam deflection coils con 
nected effectively in shunt with the said portion 
of Said autotransformer Winding, a source of 
anode potential for the said power output tube 
Connected in Series With said pair of cathode ray 
beam deflection coils and means including a 
rectifier for deriving a direct voltage from the en 
tire Winding of Said auto-transformer. 

5. A cathode ray beam deflection circuit in ac 
cordance with claim 4, and wherein said rectifier 
has an anode electrode and a cathode electrode, 
one of said electrodes connected to the opposite 
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end of said autotransformer winding from that 
included in the anode-cathode circuit of said 
power output tube, and a direct voltage output 
terminal connected to the other of said elec 
trodes. 

6. In a cathode ray beam deflection circuit, a 
pOWeir tube, having at least an anode, a Cathode 
and a Screen electrode, and adapted to deliver a 
Cyclically varying current output, an autotrans 
former having a portion of its winding connected 
in the anode-cathode circuit of said power tube, 
a pair of Cathode ray beam deflection coils con 
nected effectively in shunt, with the said portion 
of said autotransformer winding, a source of 
anode potential for said power tube connected 
in series with said pair of cathode ray beam de 
flection coils, and a source of Screen potential for 
Said power tube connected both of said Screen 
electrode and to that end of the said autotrans 
former winding lying in the said power tube 
anode-cathode circuit. 

7. A Cathode ray beam deflection circuit in ac 
Cordance. With claim. 6, in which said source of 
anode potential is of a different value than said 
Source of Screen, potential, whereby a substan. 
tially constant current representative of the dif 
ference in Value of said potential sources will flow 
through said pair of Cathode ray bean defiec 
tion coils, 

CHARLES EDWARD TORSCH. 
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