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My invention relates to deflecting circuits for
cathode ray tubes and particularly to deflecting
circuits for producing a deflecting field of saw-
tooth wave form.

5 One of the problems encountered in designing
deflecting circuits, especially deflecting circuits
for use-in television receivers, is that of obtain-
ing a deflecting -current or voltage of sufficient
amplitude without employing too many amplifier

10 tubes.

It is, accordingly, an object of my invention to
provide a cathode ray tube deflecting circuit
which includes the minimum number of ampli-
fier tubes and which supplies a deflecting field of

15 the desired amplitude.

A further object of my invention is to provide
an improved deflecting circuit for operating an
output tube by driving its grid positive.

A further object of my invention is to provide

20 an improved method of and means for producing
a voltage of saw-tooth wave shape.

A still further object of my invention is to pro-
vide an improved circuit for generating a voltage
having a saw-tooth component and having an

25 impulse component which is in the positive di-
rection.

In the preferred embodiment of my invention I
connect a condenser in the cathode lead of an
electric discharge tube and charge the condenser

30 in a short period of time and discharge it during a
comparatively long period of time whereby a saw-
tooth voltage appears thereacross. This voit-
age is supplied to an output tube through an

) amplifier stage whereby the input circuit im-

35 pedance of the output tube may be made low
enough to permit driving the grid of said output
tube positive, thereby obtaining maximum output.

The input circuit of the output tube must have
low impedance if the tube is operated in this

410 way because during the period its control grid is
positive the input impedance of the tube drops to
a comparatively low value. Therefore, in order
to maintain the input ¢ircuit impedance of the
output tube substantially constant, it is necessary

45 to connect a low impedance grid resistor across
the input electrodes of the tube.

It is because of the necessity for a low im-
pedance input circuit that a tube so operated
cannot be connected directly across a saw-tooth

50 generating circuit of the type commonly em-
ployed, a circuit of this type being shown in Fig.

22 of French Patent No. '738,475 having a délivré
date of October 17, 1932, If a single amplifier
stage were inserted bhetween such a saw-tooth

55 generating circuit and the output tube, the phase

1935, Serial No. 18,492
(Cl. 250—36)

of the voltage applied to the grid of the output
tube would be wrong as will be apparent from
the description which follows.

Other objects, features and advantages of my

invention will appear from the following descrip~ .

tion taken in connection with the accompanying
drawing, in which

Figure 1 is g circuit diagram of a cathode ray
tube deflecting circuit embodying my invention,

Fig. 2 is a group of curves which are referred
to in explaining my invention,

Fig. 3 is a curve showing -the character of the
voltage impressed upon the grid of the output
tube, and ‘ : o

Fig. 4 is a characteristic curve of the output
tube and a curve of input voltage.

Referring to Fig. 1, the horizontal deflecting
circuit. of a television receiver is illustrated. It
comprises an electric discharge tube 4 which may
be of the three-electrode type having a cathode
2, a control grid 3, and an anode 4. A positive
voltage is applied to the anode 4 from any suit-
able direct current source which is exemplified
by the voltage divider 6. Between the cathode 2
and ground there are connected a resistor R and
a condenser C1 whereby the condenser Cr may be
charged through the tube | and the resistor Ri.
The condenser C: is shunted by a resistor Ra
which has a high resistance as compared to the
resistance of resistor Ri, whereby a charge on
the condenser will leak off gradually there-
through. In the input circuit of the tube |, a
grid resistor T is connected between the grid 3
and the lower end of the resistor Ri. If pre-
ferred, the lower end of grid resistor T may be
connected directly to the cathode 2.

It will be apparent that, if positive voltage im-
pulses are applied periodically through a .con-
denser 5 to the grid 3, the plate impedance of the
tube will be lowered sufficiently for the duration
of a positive impulse to permit the condenser Ci
to be charged from the direct current source 6
to produce the steep portion. of a saw-tooth volt-
age across the said condenser.. At the end of a
positive voltage impulse, the plate impedance of
the tube | becomes very high and the. condenser
C1 gradually discharges. through the resistor Ra
to produce the gradually sloping portion of the
saw-tooth voltage. The plate impedance of the
tube | is high during the period between positive
impulses because of the negative bias supplied
by the grid leak detector action of the condenser
5 and resistor 1. ) : )

The positive voltage impulses may be supplied
from .any suitable source such as a relaxation
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.Fig." 3.
for.best operation where deﬂectmg coils are em=-

2.

oscﬂlator 8 The particular oscillator illustrated
is a blocking oscillator which includes an electric
discharge tube 9 having a cathode 1, a grid 12
and a plate 13. The plate circuit of the tube 9
is coupled to the grid circuit of the tube through
the windings 14 and 16 of a transformer 17. The
transformer winding 16 is connected in series
with a grid condenser I8 which becomes charged
periodically to block the tube: 8. A grid re31stor
19 is connected between the grid 12 and the cath-
ode {! whereby, after the tube has been blocked,
the condenser 18 discharges through the resistor

18 to permit the beginning of the next blocking

cycle. In the specific embodiment bheing de-

scribed, the oscillator was adjusted. to -supply.

7290 impulses per second.

The voltage impulses produced by the oscillator
8 are impressed upon the grid 3 of the electric
discharge tube through a third winding 21 of the
transformer 17 and through the couphng con-
denser 5.

-As & result of the per10d1c posﬂuve voltage im-
pulses being impressed upon the grid 3; the con-
‘denser- Ci1 is charged for ‘a period correspondmg
to the duration of the positive impulsé-and is
‘discharged for a period corresponding:to-the in-
terval between positive impulses, whereby a volt-
age -appears across the condenser C: which has
the wave form indicated by the cufve 22 in Fig.
2. 'The voltage appearing across the resistor Ri
has the wave form indicated by the ¢urve 23 in
Fig. 2, while the’ combined voltages -appearing
across R1 and Ci have the wave shape indicated
by the curve 24. It will be noted that-the. im-
bulse- component “of the voltage ‘wave, that is,
the voltage appearing across resmtor R1, is-in the
positive direction.”

Since the impulse component is'in the posmve
‘direction, the combined voltage appearing across
resistor Ri. and condenser C1 may be ‘supplied to
.an-output tube 26 through 3 smgle amplifier stage
including .an amplifier tube 27:.and the voltage
‘impressed upon the grid of the’ output tube will
‘have the polarity indicated by the. curve. 28 in
This is the polarity which is . required

ployed, because the:grid of the output tube should
be driven negative at the ‘end-of the gradually

‘sloping portion of the: saw-tooth in order that

‘thetoutput tube shall be' dnven close to cut-off
whereby a- high voltage will ‘appear ‘across ‘the
deflecting coils to- give a fast return line.. -
- The amplifier tube 271 may be of any suitable
type, the one in’ the* circuit - illustrated’ being a
vacuum tube of the pentode type which has its
input circuit- coupled across the resistor R: and
the ‘condenser Ci by means of g couphng con-
denser 29-and a connectlon through ground. - The
output ‘circuit of the tube 27 is coupled ‘to the
input’ circuit “of the output tube - 26 through a
couplmg ‘condenser 31.°

Smce it is desired to drive’ the grid of the out-
put- tube positive- in order to. obtain maximum
output, a resistor 32 of ‘comparatively low Te-
sistance is connected between the grid "33 ‘and
the cathode 34. In one -embodiment of the in-
vention~this’ resistor was given a value of ap-
prommately 2500 ohms, this value’ bemg consid-
‘erably lower than the input 1mpedance of the
tube durmg the time- that its grid is driven posi-
tive. Durmg the penod the grid of, the ‘tube

is” positive, its input impedance may’ be of the

order of 8000 ohms. In this connection it may
be noted that the coupling condenser-31 and-the

-grid resistor 32 have a grid leak detector bias-

2,110,245

'generatmg ‘eircuit -and the output tube.

ing action so that the output tube actually has a
small negative bias on the grid 33.

Referring to Fig. 4, the curve 30 shows the
static characteristic of the output tube 26. The
voltage applied to the grid 33 is represented by
the curve 48, As will be seen by referring to
this figure, the grid 33 of the tube 26 is swung
over substantially.the entire straight portion of
the characteristic curve. - ‘Since this causes the
input impedance of the tube 26 to drop from a

-very high value when the grid is negative to the
_comparatively low input impedance mentioned
- above, it is necessary that the low impedance

resistor 32 be connected across the input elec-
trodes-of the tube for the purpose of maintain-
ing the 1mpedance of the input circuit of the out-
put tube substantially constant. It will be ap-
parent that such a low impedance input circuit
cannot_be connected directly across a saw-tooth
generating circuit. Thus, at least one amplifier
stage ‘must ‘e inserted between the saw-tooth
By uti-
lizing my invention s single: ampllﬁer stage trans-
fers the deflecting voltage to.the input circuit
of :the output tube with the proper polarity.

The.output circuit of the-output tube 26 is cou-
pled through a coupling condenser. 38 to the de-
flecting coils 37 of & cathode ray tube 38. :

In some cases-it may be preferred to employ
a screen grid tube in place of the three-element
tube 26 in the output stage of:the deflecting cir-
cuit.. In that case, because-of the high plate
impedance  of ‘the .screen’ grid tube, the peak-
ing resistor R: may be omitted: and the saw-tooth
component only of the deflecting wave 1mpressed
tipon the grid of ‘the outptit tube.

“While ‘the values of ‘Ri,; Rz, and Ci are not
critical, the following values have been found
to be satisfactory in the. embodlment illustrated:
R1 of the order of 5000 ohms, R2=60, 000 ohms
and C1=.015 microfarad.

From the-foreégoing description it. wﬂl be ap-
parent that various modifications may be made
in my invention without departing from the spirit

-and scope thereof, and T desire, therefore, that

only such limitations shall be placed thereon as

-are necessitated. by ‘the prior art and set forth
in the appended claims. . : .

I cldim as my invention: .

-1.:Tn combination, means for ger‘eratmg pos1-
tive voltage impulses periodically, a condenser, &
resistor, an electric -discharge tube of the high

vacuum type-having a control grid and-a plate-

cathode. space path, means for charging said
condenser through said space path with a uni-
directional charging current in response. to one

.of said:voltage impulses: being impressed upon

said grid, and means for discharging said con-

‘denser through said resistor whereby saw-tooth

voltage waves .are produced periodically across
said condenser, the discharging circuit including

‘said resistor being substantially .non-inductive.

2. The invention according to claim 1 char-

-acterized in that a peaking resistor is connected
in series with the cathode-anode space path of

said electric discharge tube and said - condenser.
3. In a .cathode ray tube deflecting circuit, an

‘electric  discharge tube of the high vacuum type

having- a cathode, & control grid -and an-anode,
a condenser connected between said cathode and

ground, a resistor- shunted across said condenser,

means for maintaining said anode at a positive
potentlal with respect to ‘ground whereby ‘said
‘condenser is charged through said tube in re-
sponse to positive ‘voltage impulses being- im-=
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pressed upon said grid, means for maintain-
ing said grid negative during the periods between
said positive impulses, an amplifier tube having
an input circuit, and means for impressing the
voltage appearing across said condenser upon
said input circuit.

4. The invention according to claim 3 char-
acterized in that a peaking resistor is connected

in series with the cathode-anode space path of

said electric discharge tube and said condenser
and between said cathode and ground, and fur-
ther characterized in that the resistance of said
peaking resistor is low compared with the resist-
ance of said shunting resistor.

5. In a circuit for producing a flow of saw-
tooth current through an inductance coil, an elec-
tric discharge tube having a cathode, a control
grid and a plate, a condenser connected between
said cathode and ground, a resistor connected
across said condenser, means for applying a
steady positive voltage to said plate whereby pe-
riodic positive impulses impressed upon said grid
cause a saw~tooth voltage to appear across said
condenser, an output tube having an output cir-
cuit for coupling to said coil and having input
electrodes, including a control grid, shunted by
an input resistor, and an amplifier tube having
an input circuit connected across said condenser

3

and having an output circuit coupled across said
input resistor, said input resistor having a re-
sistance value which is low compared with the
input impedance of said output tube when its
control grid is driven positive.

6. In a circuit for producing a fow of saw-
tooth current in an inductance coil, an electric
discharge tube having s cathode, a control grid
and a plate, a peaking resistor and a condenser
connected in series between said cathode and
ground, a resistor connected in shunt to said con-
denser, means for applying a steady positive volt-
age to said plate whereby periodic positive im-
pulses impressed upon said grid cause a saw-
tooth voltage to appear across said condenser and
an impulse voltage to appear across said peak-
ing resistor, an output tube having an output cir-
cuit for coupling to said coil and having input
electrodes, including a control grid, shunted by
an input resistor, and an amplifier tube having
an input circuit connected across said peaking
resistor and said condenser and having an out-
put circuit coupled across said input resistor,
said input resistor having a resistance value which
is low compared with the input impedance of said
output tube when its control grid is driven posi-
tive.

ARTHUR C. STOCKER.
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