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This invention relates to cathode ray sweep
circuits and more particularly to improvements
in combined circuits providing beam deflection
means as well as a high unidirectional voltage
power supply of the general type now used in the
television art.

Deflection circuits for cathode ray tubes gen~
erally fall into two classes, namely electrostatic
and electromagnetic. It has been the tendency
of modern television receiver design to employ
the electromagnetic type of deflection since this
system offers advantages in obtaining higher defi-
nition pictures due to the attainment of better
dynamic beam focus and makes possible greater
deflection system efficiencies when accelerating
potentials in excess of approximately 6000 volts
are employed for cathode ray beam acceleration.

For high voltage generation it has been found
convenient to include, in electromagnetic type
deflection circuits, an output transformer having
an impulse step-up winding on ifs core which
increases the effective magnitude of the high
voltage transients produced by the retrace phase
of the sawtooth deflection cycle. These tran-
sient pulses are then rectified and filtered to pro-
vide a high unidirectional potential for applica-
tion to the accelerating anode of the associated
cathode ray tube. The combination deflection
circuit and high voltage supply derived in this
fashion provides a definite step ftoward the
economizing and size reduction of the television
receiver. However, the stringent requirements
upon horizontal output transformer performance
needed for operation at sweep frequencies of
15,750 C. P. S. demanded a type of construction
which was inherently expensive. Even at best
the present type of output transformer designed
for linking the output tube to the deflection
yoke imposes certain losses which establish a
limit to the efficiency realizable in such a de-
flection ecircuit. A method for increasing the
efficiency and lowering the cost of electromag-
netic deflection circuits used for cathode ray
tube beam deflection is disclosed, for example, in
the U. S. Patent No. 2,482,737 by Hubert R. Shaw,
issued September 20, 1949. The increased
efficiency and cost reduction made possible by
the Shaw (supra) deflection system resides in the
elimination of the conventional output frans-
former employed to match the output vacuum
tube to the electromagnetic déflection yoke wind-
ing, by substituting a direet connection from
tHe output tube to the deflection yoke:. Efficiency
of operation in the accomplishment of the ends
proposed in the Shaw system is obtained by the

10

15

20

25

30

40

45

85

2,

provision of a low impedance driving source. for
the output tube.. However, elimination of the
horizontal output transformer dispenses with the
véry device with which is frequently associated
the auto-transformer pulse step-up winding used
to derive 4 high potential power supply for the
cdathode ray tube.

It is therefore a purpose of this invention to
provide an improved combination deflection cir-
c¢uit and power supply which eliminates the need
for an output transformer in horizontal deflec-
tion systems and yet provides a high unidirec-
tional potential for cathode ray tube operation.

It {s further arn object of this invention to pro-
vide an efficient means for redicing the source
impedance of a deflection signal as used in an
electromagnetic deflection system having the out-
put tube direetly connected to the deflection yoke,
wherein said impedance changing means is also
émployed to derive a high unidirectional
potential.

It is still another object of this invention to
provide a. combination déflection circuit and high
unidirectional petential power supply for cathode
ray tube operation wherein the output tube for
the deflection system is directly connected to the
electromagnetic deflection yoke, said high voltage
being derived from the deflection signal at a
point prior to the yoke circuit so as to eliminate
necessarily costly construction of electromagnetic
impedance matching devices heretofore employed
to matech the output tube to the yoke circuit
and also provide a source of high iransient
potential for reetification in deriving said high

-potential. .

It is finally a purpose of this invention to pro-
vide a combination high voltage power supply
and deflection cireuit for cathode ray tube opera-
tion wherein the magnitude of the high voltage
generated, although dependent upon the ampli-
tude and waveform of the deflection signal ap=
plied to excite the combination circuit, is sub=
stantially independent of loading imposed upon
the deflection sienal output circuit.

Other features and advantages will be ap=
parent from the following description of the in-
vention when considered in connection with the
accompanying drawing wherein:

Fie. 1 represents an embodiment of the present
invention.

In the drawing reference character 10 indicates
& vacuum tube having applied to its control grid
12 o series of synchronizing pulses 14, which
establish the repetition rate of the sawtooth de-~
flection sigrial generated for the deflection sys«
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tem. The vacuum tube 10 and its associated cir-
cuit is operated as a conventional condenser
charge and discharge type of sawtooth genera-
~ tor having sawtooth condenser (6 connected to
its plate electrode i8, the other terminal of saw-
tooth condenser 16 being connected to ground
through variable peaking resistor 20. According
to the well established operation of such'a saw-
teoth waveform generator, condenser {6 is al-
lowed to linearly charge from potential source 22
through charging resistor 24,
linearity of charge being adjustable by the value
of resistance 24.  After condenser (6 has obtained

the - rate and.

10

a suitable degree of charge, a synchronizing pulse .

14 causes the control grid {2 of the vacuum 10
to swing sufficiently positive to establish a heavily
conducting condition in the vacuum tube 10
thereby presenting a low impedance path between

the plate 10 and ground through the vacuum '

tube. This operates to discharge condenser 15
and provides the retrace portion of the sawtooth
deflection cycle. The sawtooth waveform so
generated may be given a peaking component
which is a function of the value of variable re-
sistor 29 placed in series with sawtooth condenser
16 and ground. The generated sawtooth wave-
form (with peaking component) is represented
by curve 417,

The sawtooth voltage appearing across con-
denser 16 and ground is coupled to control grid
26 of vacuum tube 28 through coupling con-
denser 30. ‘Control grid 26 of vacuum tube 28
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is supplied with a suitable bias potential through

resistor 31 by adjustable potentiometer 32 con-
nected across bias supply 34. Vacuum tube 28
is connected to operate as ‘a cathode-follower
type of amplifier by placing cathode follower
resistor 36 in series with the connection of
cathode 38 to the bias supply or negative termi-
nal 34 of a source of potential. As explained in
more detail in the above referenced application,
this connection effectlvely transforms the high
impedance source of deflection signal obtained
by ‘connection to sawtooth condenser 16 to a low
impedance source of deflection signal now ap-
pearing across cathode-follower load resistor 36.
The reduction in impedance by this method is
well known to the art and consequently demands
no further specific description.

Vacuum tube 28 is preferably of the sereen
‘grid type of electron tube and has its screen 39
supplied with. a ‘suitable operating potential
through variable resistance 40, which is in turn
connected to a positive’ source of potential at
terminal 42. In order to stabilize the voltage
appearing on the screen grid 39, a by-pass con-
denser 44 to ground is conventionally provided.
The plate 46 of the cathode followeir tube 28 is
connected to the primary winding 48 of an auto-
transformer 50. The secondary winding 52 of
the auto-transformer 50 is in turn connected to
plate 54 of vacuum tube 56 having its cathode
58 connected with the accelerating anode 60 of
cathode ray tube 62. The pulsating D. C. volt-
age appearing at the cathode 58 is adequately
filtered by input capacitor 64, filter resistor 66
and the stray capacitance (niot shown) between
accelerating electrode 60 and ground.

The deflection ‘signal 68 appearing across the
cathode follower resistor 86 is applied to theé
control grid 10 of output vacuum tube 12. An
électromagnetic deflection yoke 74 is connected
in series with the plate 76 of vacuum tube 72 and
its source of D. C. plate potential 18. "A reaction

scanning damping circuit comprising vacuum '
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‘tube 80 and storage circuit 82 is connected across

the deflection yoke winding to recover some of
the stored magnetic energy in the winding at
the beginning of the retrace phase of the de-
flection cycle. A D. C. potential for screen grid
84 of output vacuum tube 12 is supplied through
dropping resistor 86 and is stabilized through
bypass condenser 88.

In the operation of the above circuit the low
impedance source of deflection signal appearing
across cathode resistor 36 of vacuum tube 28
serves to provide a source of deflection signal
capable of driving the control grid 78 of vacuum
tube 72 weil into grid conducting regions and
therefore renders tube 712 capable of providing
high peak plate currents through the defiection
yoke T4 in the output circuit of the vacuum tube.
The reaction scanning circuit associated with
the vacuum tube 88 and storage circuit 8% are
disposed to supply the first part of the deflection
cycle through the defiection yoke 12 in accord
with well known principles of magnetic energy
recovery in deflection systems described, for ex-
ample, in an article entitled “Current oscillators
for television sweep circuits” by G. C. Sziklai
appearing in the periodical Electronies, vol. 19,
September 1946, pp. 120-123. Through adjust-
ment of potentiometer 3% which establishes the
value of operating bias on control grid 286 of
vacuum tube 28 and which determines the aver-
age current permitted to flow through resistance
36, the effective bias of tube 72 may be regu-
lated to permit its plate current conduction for
that portion of the deflection cycle not provided
by the action of the reaction scanning circuit.
As heretofore stated, the advantages of the low
impedance driving of output tube 72 in conjunc-
tion with the direct connection of deflection yoke
14 to the output circuit is more fully described,
for example, in the U. 8. patent appiication of
Shaw referred to above.

It is preferable, although not necessary, that
the impedance changing cathode follower vacu-
um tube 28 be a multigrid electron tube, there-
fore having its operating characterlstlcs as far
as cathiode follower operation is concerned, pri-
marily establishied by the potential applied to
screen grid 39. This driver tube 28 may also
be a pentode or a multiplier type tube in order
to provide a cathode current which may be made

~ quite independent of plate circuit conditions.
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When the peaking component of the sawtooth

.voltage appears on the control grid 26 of vacuum

tube 28 (at the beginning of the retrace interval)
the transformer in the plate circuit of vacuum
tube 28 will undergo one or more cycles of free
oscillations (ring) due to the sudden increase
in impedance or blocking of tube 28. This action
will set up high peak voltages across the series
primary and secondary windings of  autc-trans-
former 50, which the high voltage rectifier 56
will subsequently rectify to produce a high D. C:
potential across its cathode 58 and ground. 'This
high D. C. potential may be in the order of sev-
eral thousand volts or more and may be suitable
(after filtering) for application to the cathode
ray tube accelerating anode 60.

In one experimental set-up using a one- elghth
inch square open ferrite core transformer with
100 ‘primary turns and 2000 secondary turns and
driven by a - commercial power  type pentode
(6F6) operating from a low voltage power sup-
ply potential (at terminals 42 and 78) in -the

order of 300 volts, & high voltage of 12 kv, was
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available for-accelerating anode 60 while approxi-
mately 60 volts peak-to-peak sawtooth drive was
provided for the output amplifier 32 at a driving
impedance of 300 ohms. 1t is, therefore, appar-
ent that for television and like applications the
‘present invention affords a convenient, effective
‘and economical arrangement for generating high
potentials for cathode ray beam &cceleration.

‘What is claimed is:

1. A combination elecironic deflecticn system
‘and high voltage power supply including a first
vacuum tube producing a deflectable electron
‘beam therein, a high impedance source of deflec-
tion signal, a sefond vaciium tube having an
anode, means including said second vacuum tube
addpted to convert said high impedance source of
deflection signal to a low impedance source of
deflection signal, an-ejectromagnetic voltage step-
up device included in thes ‘anode ¢ircuit of said
second vacuum tube, said voltage step-up device
being operative to produce high voltage transients
when under the influence of said deflection sig-
hal, a third vacuum tube having at least a
cathode and an anode, means including said
third vacuum tube disposed to accept high volt-
age transients produced by said voltage step-up
device and convert said transients to a source of
D. 'C. potential adaptable for connective opera-
tion of said first vacuum tube, excitable means
for deflecting said electron stream within said
first vacuum tube, a fourth vacuum tube for ex-
citing sad electron sticam deflecting means, said
tube having a control grid adapted for excitation
from said low impedance source.

2. Ina ca,thode ray deflection system, a cathode
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ray tube having excitable means associated

therewith for deflecting an accelerated electron
beam adapted to be produced therein, vacuum
tubs means for exciting said electron beam de-
flection means, said vacuum tube means requir-
ing a low impedance source of driving signal
energy for optimum deflection of said electron
beam, a second vacuum tubé means providing
a low impedance source of signal energy, means
for conneé¢ting said low impedance source for
driving said first mentioned vacuum tube means,
and means included in said second vacuum tube
means for converting a portion of said signal
energy to a source of high D. C. potential suitable
for the aceeleration of said eléctron beam in said
cathede ray tube. ‘

3. In a cathode ray tube deflection system a
cathode ray type electronic discharge tube hav-
ing an ancde, a high impedance source of de-
flection signal, a first vatuum itube having at
least a cathode, an ancde and a control grid,
means connecting said high impedance source
of deflection signal to said coutrol grid, an auto-
transformer having a portion thereof included
in the anode circuit of said vacuum tube, an im-
pedance included in the cathode circuit of said
vacuum tube for driving a low impedance socurce
of deflection signal f*'om said high impedance
source of deflection signal, a second vacuum tube
having at least an anode and a cathode having
said anocde conneeted to said auto-transiormer,
and having said cathode conunected with said
anode of said cathede ray tube, a third vacuum
tube having at least a control grid and an out-
put electrode, means connecting said third tube
cenirol grid with said cathode impedance of said
first vacuum tube, and defiection means for said
cathode ray tube, said deflection means being
coupled to the output electrode of said third
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vacuum tube 50 s to provide deflection energy
to-said ‘deflection means.

4, In ‘a ‘cathode ray tube deflection ‘system a
cathode ray electronic discharge tube having an
anode, a high impedance source ‘of deflection sig~
nal,afirst vacuum tube having 4t least a cathode,
an ancde, and a ‘control grid, means connecting
said high -impedance source of defiection signal
{0 said control grid, an auto-transformer having
-2 ‘portion théreof ineluded in the anode circuit
‘of said vacuum tube, ‘an impedance included in
the cathode cireuit ‘of said vaeuum tube for de-
riving ‘a low impedance source of deflection sig-
nal from said high impéedance source '0f deflec-
ion signal, a second vacuum tube having at least
an anode and g ‘cathodée having said anode con-
nected to said auto-transformer, and having said
eathode connected with $aid anode of $aid
cattiode tay tube, 'a third vacuum tube having at
legst an anode, atig a ‘control grid, said third tube
control grigd being éonnected with said cathode
impedance ‘of said first vacuum ‘tube to receive
a low impedance defléétion driving signal there-
from ‘of ‘sufficient amplitude to cause oparation of
said third tube tontrol grid well inte grid current
regions, ‘defleetion meahs for said cathode ray
tube and means coupling saig ‘deflection means
with said t‘mrd tibe aniode to receive excitation
therefrom in dccordahée with said deﬁection sig-
nhal-appearing on said third tiube control grid.

5. In % television appardtus or the like a cath-
ode Fay eléctron discharse device having an
anode, méans ‘ex¢itable for ‘déflecting an electron
beam produced within said discharge device, a
primary souice of deflection signal, a first vac-
vum tubs having a cathode, an -anode and a con-
trol electrode, ineans connecting said signal
souree 16 said coftrol electrode, an impedance
fnrciuded in the ca?thode citenit of said tube, said
im da«ﬁt:e providihg a source of deflection signal
Vi % Jower impedance than said primary
source, an ‘auto-transformefr having its primary
winding ineluded in ‘the anode circuit of said
vacuura tube, said atto-transformer being adapt-
ed 1o "\roduce high voltage impulses as a resulb
of andde c‘urrent ‘variations caused by said de-
fection signal uence, a second vacuum tube
Bving ah 8ih6de and o cathoede, means connscting
the secoadary Winding of said auto-transformer
to said sécond vaeuln tube anode, means con-
hecting $aid second vacuum tube cathode to said
¢athode tay election discharge device anode,

whereby unidirectiohal potential is applied 10 said
last named anode, a third vacuum tube having an
anoaé and o -¢contrel ‘electrode, means for con-
ecting said electron beam deflecting means to
the anode circuit of said third vacuum tube and
means connecting said third vacuum tube con-
trol electrode to said impedance element in order
to afford a greater magnitude of electron beam
deflection in accordance with said deflection sig-
nal than would obtain if said last named con-
trolied electrode were connected with said pri-
mary deflection signal.

6. In a television apparatus or the like a cath-
ode ray electron discharge device having an
anode, an electromagnetic yoke for said discharge
device having a deflection winding adapted to
cause electron beam deflection upon excitation
of said winding, a primary source of deflection
signal, a first vacuum tube having a cathode, an
anode and a confrol electrode, means connecting
said signal source to said control electrode, an
impsdance element included in the cathode cir-
cuit of said tube, said impedance providing a
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source of deflection signal having a lower im-
pedance than said primary source, an auto-trans-
former having its primary winding included in
the anode circuit of said vacuum tube, said auto-
transformer being adapted to produce high voit-
age impulses as a result of anode current vari-
ations caused by said deflection signal influence,
a second vacuum tube having an anode and a
cathode, means connecting the secondary wind-
ing of said auto-transformer to said second vac-
uum tube anode, means connecting said second
vacuum tube cathode to said cathode ray elec-
tron discharge device anode, whereby unidiree-
tional potential is applied to said last named
anode, a third vacuum tube having an anode and
a control electrode, means connecting said yoke
winding between said anode of said third tube and
a source of energy for said anode circuit whereby
said deflection yoke will effect beam deflection in
accordance with anode current variations, and
means connecting said third vacuum tube con-
trol electrode to said impedance element in order
to afford a greater magnitude of electron beam
deflection in accordance with said deflection sig-
nal than would obtain if said last named con-
trolled electrode were connected with said pri-
mary deflection signal.

7. In a television apparatus or the like a cath-
ode ray electron discharge device having an
anode, means excitable for deflecting an electron
beam adapted to be produced within said dis-
charge device, a primary source of deflection sig-
nal, a first vacuum tube having a cathode, an
anode and a control electrode, means connecting
said signal source to said control electrode, an
impedance element included in the cathode cir-
cuit of said tube; said impedance element pro-
viding a source of deflection signal having a
lower impedance than said primary source, a
voltage step-up device adapted to be energized
from said first tube anode circuit, a second vac-
uum tube having an anode and a cathode, means
applying the output voltage of said voltage step-
up device to said second tube anode, means con-
necting said second vacuum tube cathode to said
cathode ray electron discharge device anode,
whereby unidirectional potential is applied to
said last named anode, a third vacuum tube hav-
ing an anode and a control electrode, means
for coupling said electron beam deflecting means
to the anode circuit of said third vacuum tube
and means connecting said third vacuum tube
control electrode to said impedance element for
excitation thereby.

8. In a television apparatus or the like a cath~-
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ode ray electron discharge device having an
anode, means excitable for deflecting an electron
beam produced within said discharge device, s
primary source of deflection signal, a first vac-
uum tube having a cathode, an anode and a con-
trol electrode, means connecting said signal
source to said control electrode, an impedance
included in the cathode circuit of said tube, said
impedance providing a source of deflection sig-
nal having a lower impedance than said primary
source, an auto-transformer having its primary
winding included in the anode ecircuit of said
vacuum tube, said auto-transformer being adapt-
ed to produce high voltage impulses as a result
of anode current variations caused by said de-
flection signal influence, means for converting
an A. C. voltage to a unidirectional source of
potential, said means having an input and an
output, means connecting the secondary winding
of said auto-transformer to the input of said
last named means, means connecting said output
of said unidirectional source of potential to said
cathode ray discharge device, a second vacuum
tube having an anode and a control electrode,
means for connecting said electron beam deflect-
ing means to the anode circuit of said second vac-
uum tube and means connecting said second vac-
uum tube control electrode to said impedance
element.

9. In a television apparatus or the like a cath-
ode ray electron discharge device, means excita-
ble for deflecting an electron beam produced
within said discharge device, a primary source of
deflection signal, a first vacuum tube having a
cathode, an anode and a control electrode, means
connecting said signal source to said control elec-
trode, an impedance included in the cathode cir-
cuit of said tube, said impedance providing a
source of -deflection signal having a low imped-
ance, a voltage step-up device adapted to be
actuated from said first tube anode circuit, means
for converting an A. C. voltage to a unidirec-
tional potential, said means having an input and
an output, means applying the output voltage of
sald voltage step-up device to the input of said
last named means, means for connecting said
output of said unidirectional source of potential
to said cathode ray discharge device, and means
including a second vacuum tube responsive to
the low impedance source of deflection signal
for energizing the electron beam deflecting
means. .
GEORGE C. SZIKLAIL

No references cited.



