Feb. 13, 1940. K. SCHLESINGER 2,190,504
METHOD OF‘ GENERATING‘ IMPULSES AND IMPULSE GENERATOR

"Filed Feb. 26, 1937 4 Sheets-Sheet 1

N P I z
/-,y 2 Irnvertor:

K sy,




2,190,504

Feb. 13, 1940. K. SCHLESINGER
METHOD OF GENERATING IMPULSES AND IMPULSE GENERATOR

Filed Feb. 26, 1937 " 4 Sheets-Sheet 2

kg’

o /\
slt-» . | .vf
l

|

L

|
jo U e U a NVA
*ngx/\/\/\/f

/‘/'9,5

Tnventor:



2,190,504

Feb. 13, 1940. K. SCHLESINGER
METHOD OF GENERATING IMPULSES AND IMPULSE GENERATOR
Filed Feb. 2_6, 1937 4 Sheets-Sheet 3
M N
N A N q

Inverntor:



2,190,504

Feb. 13, 1940. K. SCHLESINGER
METHOD OF GENERATING IMPULSES AND IMPULSE GENERATOR
Filed Feb. 26, 1937 4 Sheets-Sheet 4
29 4 30

O Yo
b4

I

11 res0{ 6250 {50

32 |5 |35 | % 37
250~ 1250~ 6250~ 18750~

Fflg. 8
2 2
— W 70
_ / 23
I 1
ai IS o Laba] 27 X
7 20] b4 - L, 5¢
Fro 9

~ Irwventor:

M&’M\ (



20

36

Patented Feb. 13, 1940

'UNITED STATE

2,190,504

S PATENT OFFICE

2,190,504

METHOD OF GENERATING IMPULSES AND
IMPULSE GENERATOR

Kurt Schlesinger, Berlin,

ts, to

Germany, assignor, by
Radio, Inc., &

corporation of New York

Application February 26, 1937,
In Germany

Serial No. 127,334
1936

6 Claims. (CL 250—38)

A fundamental problem in the television art
consists in deriving a short impulse at a definite
point of time from a sine oscillation. The dura-
tion and the initiation of the impulse must be
fixed with the utmost precision. Dependency
on fluctuations of the operating potential, par-
ticularly in the case of mains operation, should
be as small as possible. The individual prop-
erties of the electronic tubes employed should
have the least possible effect on the operation. -

For solving this problem there have been set
forth, for example, circuits, in which conden-
sers are charged and are discharged by way of
gas-filled tubes, such as the grid-controlled gas-
‘filled thermionic tubes of the type known by
the registered trade-mark “Thyraton”. Cir-
cuits of this kind, however, are dependent to
a large extent on the potential of the mains.

It is an object of the invention to obtain very
sharp impulses from a sinusoidal osclllation by
using - grid-controlled high vacuum thermionic
tubes In a kind of push-pull connection.

It is a further object of the invention to re-
place & pair of tubes by two grids of a single
tube. * :

A further object of the invention is to use the’

impulses for frequency multiplication.

The present invention is illustrated by means
of the accompanying drawings in which

Fig. 1 is a diagram showing the principle of
the invention,

Fig. 2 is a graph explaining the function of the
connection according to Fig. 1, whilst

Figs. 3, 4, 6, 8 and 9 are diagrams of further
developments, and .

Pigs. 5, 7 and 10 are oscillograms like Fig. 2.

In Fig. 1, | is an alternating potential source
shunted by a potential divider 9, 2 and 3 are
electronic tubes, for example, triodes. The grid
of tube 2 is connected directly to one terminal
of 9 by means of a lead 4, the grid of tube 3
to the opposite terminal of 8 by way of a phase-
shifting device consisting of condenser 13 and
resistance 18. The potentiometer 8. is so ad-

45 justed that it complies with the relative sen-

5

‘sitivity of potential or the steepness of the tubes
2 and 3. With relation to the anode battery ¢
and the resistance 7 both tubes are in serles.
They are provided with a negative grid bias (not
shown) just sufficlent to suppress the anode cur-
rent.. The operation is best explained by means
of the oscillogram in Fig. 2.

The curve & represents the potential wave
conducted to the grid of tube 2. If the device
13—14 would be in the lead 4, the curve a would

‘tained in respect of the line synchronisation im-

be transformed in the curve b. As the grid of
tube 3 is connected to the opposite terminal, it
is fed by a voltage according to curve ¢. Ob-
viously an anode current can only traverse both
tubes when both grids permit of the passage.
This is the case only during the times P as only
then the two grids are simultaneously positive.
The result consists in sharp and very exactly
defined impulses d of the anode current the dura-
tion s of which corresponds to the phase shift
between the curves a and b. 'To maintain the
height of the impulses constant either the outer
resistance T is made large as compared with the
internal resistance, or potential limitation is
introduced by reducing the voltage of the anode
battery 6, and the like.

If the phase advance b/a is replaced by a
phase lag, for example by changing the position
of the elements I3 and 14, there is obtained in
respect of the tube 3 a curve e, the phase of
which lags behind the curve a. It is to be recog-
nized that impulses f then occur at the times Q.

In Fig. 3 there is shown an embodiment of
the invention wherein a pentode 10 replaces the
two separate valves 2 and 3 of Fig. 1. The sine
generator | acts by way of a transformer 8 on
a potentiometer 9. The tube 10 is furnished,
besides of the screen grid, with two control grids
11 and 12, which are connected like the grids in
Fig. 1. The effect of this device is practically
the same as that of Fig. 1.

The described method of producing impulses
permits of a number of adaptations which are
important for the television art. The first use
consists in the production of synchronisation
signals. ‘This will be readily apparent from the
above remarks. . If, for example, | are the a—c
mains, synchronizing impulses of the mains fre-
quency are produced. The same result is ob-

pulses if a generator i is available which sup-
plies a sine wave of the line frequency.. This
may be constituted, for example, by a photo-

electric siren. It may, however, also be derived 48§

’ from the mains frequency by frequency multi-

plication.

~ The frequency multiplication itself is a second
important possibility of employlng the method
of impulse generation according to the inven-
tion. If in Fig. 3, 1 is a self-induction coil and 40

(drawn in dotted lines) a condenser and the cir-

cuit 7—40 is tuned to a multiple of the fre-
quency of I, this circuit will be excited to oscil-
late at this higher frequency. The duration s 88
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of the Impulses is preferably made equal to
about half the period of the harmonie.

The fading of the amplitude of the higher fre-
quency from one impulse to the next one, caused
by the damping of the circuit 16—40, can be re-
duced to about the half by the push-pull con-
nection of the two tubes 10m and 102 according
to Fig. 4. In order to obtain, for example, a
trebling of the frequency, the circuit {6—40 will
be tuned to three times the frequency of f and
the difference in phase between eaclr pair of
grids will be adjusted to 120 electrical degrees
and consequently the duration of the impulses
s (Fig. 5) will be 60 degrees. Tube 10m gener-
ates the impulses m, tube 107 the inverse im-
pulses n so that the circuit at every third half
wave of the oscillation ¢ receives an impulse and
oscillates practically without damping.

The fading of the amplitude may be funda-
mentally eliminated by another method, in which,
as well known per se, the desired high frequency
oscillates continuously without damping in reac-
tion coupling and is merely maintained in syn-
chronism by the basic frequency.

According to Fig. 6 the basic oscillation I is
converted into impulses by a pentode f0 in the
manner already described. The point of initia-
tion of these impulses coincides with the passages
of the potential { through zero and has a high
degree of precision. The duration of the im-
pulses, by adjustment of the phase-shifting, is
made equal to the half-period of the oscillation
which is produced by a triode 48 in the circuit
40/41 and is back-coupled to the coil 42. The
two anodes of the tubes {0 and 48 are connected
together.

In Fig. 7 there are entered the anode current
of the tube 10 and the tube 48. 'The latter oscil-
lates for example at the seventh harmonic of
the basic period I. The operation is such that
the impulses produced by the tube 10 hook ex-
actly into a corresponding current internal of
the harmonic. In this way there is produced a
perfect synchronisation of the harmenic oscilla-
tions with these impulses.

As known in the case of mixing tubes the tubes
10 and 48 may be arranged in g common vacuum
vessel.. Also a push-pull scheme may be used.

As regards the constancy, the method is su-
perior to all amplitude methods in which poten-
tial values require to be correct. The same may
also be employed in cascade and permits, for ex-
ample, of the generation of synchronisation
signals for 343-line television images with triple
use of a multiplication of the frequency by “7~.
For example, a 375-line television image may be
synchronized by an assembly according to Fig. 8.

The lighting mains | feed an impulse generator
30 such as shown in Fig. 2, which supplies 50 im-
pulses per second having, for example, a dura-
tion of 1% of the mains period. This corre-
sponds in the case of an image of approximately
400 lines to a synchronisation loss of 4 lines.
The mains feed also a push-pull frequency mul-
tiplier 32 increasing 5 times the frequency. Its
anode circuit having the frequency of 250 acts
on a similar apparatus 33 with the increase 5
and the anode frequency 1250. To this stage
there is connected a third multiplier 34 with the
increase 5, frequency 6250, and a final one 36,
increase 3, frequency 18750. This apparatus is
followed by a stage 37 comprising a pentode,
which halves the frequency and simultaneously
converts it into impulses. A stage of this nature.
is fully described in the application Ser. No.

2,190,504

92,153 filed July 23, 1936, in adaptation to the.
interlaced line method.
paratus 37 and of the apparatus 30 accordingly
contains the synchronisation impulses for line
and image for 375 lines
laced line method, derived from a common maing
potential |. '
A third use important in respect of g television
receiver is the generation - of relaxation oscilla-
tions with high-vacuum tubes. As well known,
relaxation oscillations are produced fundamen-
tally by the fact that a storage condenser 20
(Fig. 9) is charged ‘by way of i
fx:om & direct potential source 18, and is quickly
discharged by way of an electronic tube (2.
Usually there is employed a gas-filled grid-con-~
trolled thermionic discharge tube for this pur-
bose, or high vacuum tubes in a galvanic back-
coupling connection (callirotron), which, how-
ever, are extremely sensitive
conditions of operation.
According to the invention, there is employed

according to the inter-

to variations in the

The output of the ap- -
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In the final stage of a multiplying cascade the

phase fluctuations of the basic curve, which :are
also multiplied to the same’ extent as the fre-
quency, exercise g disturbing effect to such ex-
ttle)xllt :hat self-excitation transmitters are un-
able to i

obtain exactly ‘equal amplitudes according to the
invention, an amplitude ‘selection is provided

&5

which permits of the passage only of a certain -

amplitude range of the frequency train about
the zero line, It may be adjusted as desired for
example to 30% of the maximum stroke, and
then allows oscillations to bass, for example only

up to 3 volts, assuming the maximum amplitude

amounts to 10 volts. Al oscillations which are
more powerful than 3 volts are cut off, i. e, ap-
bear behind the apparatus in the form of rectan-
gular waves having a constant peak of 3 volts.
Behind the amplitude selection there is connected
a resonance circuit, which produces from these

rectangular waves with constant peak sinusoidal -

waves of constant amplitude, .
- In Fig. 10 there is shown diagrammatically the
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oscillogram of an oscillation of this nature for the
purpose of explaining the effect. It is to be rec-
oognlzedthatthereisatleastarangeabelow
which the amplitude does not fade, whilst on the
other hand there is a range b reached by the top
values of the groups. It is the object of an
amplitude selection according to the invention
to allow the passage only of the amplitude range
a and to withhold the peaks b.

Finally, impulses which initiate in regular fash-
ion upon passage of the control oscillation
through zero and the duration of which is defi-
nitely determined by a phase timing member
(condenser-resistance) are generated from the
sine waves of constant amplitude and proper
frequency thus obtained. These impulses may
be employed in direct fashion for modulating the
synchronisation portion of a television trans-
mitter.

I claim:

1. An arrangement for producing short im-
pulses by sine oscillations comprising a sine wave
generator, a phase-shift-device, & circuit contain-
ing a source of direct current, two discharge gaps
and an anode resistance in series, and two grids
each controlling one of said gaps, the terminals
of said generator being connected in push-pull
to said grids, one terminal directly, the other
terminal via said device shifting the phase by
an amount substantially less than 180 degrees.

2. An arrangement for producing short im-
pulses by sine oscillations comprising a sine wave
generator, a phase-shift-device, a circuit contain-
ing a source of direct current, a tube provided

5 with two control grids and an anode resistance

in series, the terminal of said generator being
connected in push-pull to said grids, one ter-
minal directly, the other terminal via said device
shifting the phase by an amount substantially
lesg than 180 degrees.

3

in series, the terminals of sald generator being
connected in push-pull to said grids, one terminal
directly, the other terminal via said device shift-
ing the phase by an amount substantially less

- than 180 degrees, said phase-shift-device consist-

ing of a resistance-condenser combination.

4. An arrangement for producing short im-
pulses by sine oscillations comprising a sine wave
generator, a phase-shift-device, a circuit contain-
ing a source of direct current, two discharge gaps
and an anode resistance in series, and two grids
each controlling one of said gaps, the terminals of
said generator being connected in push-pull to
said grids via said phase-shift-device for ener-
gizing said grids with a phase-difference of sub-
stantially less than 180 degrees.

5. A frequency multiplier comprising a sine
wave generator, a phase-shift-device, a circuit
containing a source of direct current, a tube pro-
vided with two-control grids and an anode resist-
ance .in series, the terminals of said generator
being connected in push-pull to said grids, one
terminal directly, the other via said phase-shift
devices for energizing said grids with a phase-
difference of substantially less than 180 degrees,
said anode resistance being coupled to an oscil-
latory circuit tuned to a multiple of the {re-
quency of said generator.

6. A frequency multiper comprising a sine
wave generator, a phase-shift-device, a circuit
containing a source of direct current, a tube pro-
vided with two control grids and an anode re-
sistance in series, the terminals of said generator
being connected in push-pull to said grids, one
terminal directly, the other via said phase-shift-
device for energizing said grids with a phase-
difference of substantially less than 180 degrees,
said anode resistance being coupled to an oscil-
latory circuit tuned to a multiple of the fre-
quency of sald generator for obtaining oscilla-
tions of said multiple frequency, the duration
of said impulses being adjusted so as to be ap-
proximately equal to half a period of said mulii-
ple-frequency.

KURT SCHLESINGER.
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