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Among the considerable advantages which have 

led to an ever increasing use of Braun tubes to 
television reception purposes is the fact that ex 
tremely small controlling power inputs are re 
quired for the operation of Such tubes. On the 
other hand this advantage is capabie of being 
utilized in its full scope only if in the case of 
television reception apparatus of this description 
those parts which heretofore have been driven 
by a motor may be omitted entirely, and replaced 
by stationary devices operating purely electrically. 
The problem is as follows: There are three Volt 
ages to be Supplied to the tube: Tight intensity 
Voltage (for controlling the quantity or intensity 
of light at the picture elements), line-deflection 
of the light beam in line direction and frame 
changing or picture-changing Voltage (i. e. the 
voltage controlling the deflection of the light 
bean in a direction perpendicular or at least 
transversal to the line direction. For reasons of 
a practical nature the simultaneous transmission 
of all three frequency bands on the same carrier 
Wave is absolutely essential. 

Reference is to be had to the accompanying 
drawiing, in Which Fig. 1 is a diagram illustrating 
the relation of Voltage to tirne, while Fig. 2 is a 
circuit diagran of a frequency reduction device 
Such as may be used in connection with our in 
Vention, and Fig. 3 is a circuit diagram of a 
typical embodiment of our invention. 
The present invention relates to the generation 

of the line deflection voltage and the picture 
changing voltage, and comprises the use of a 
Snap-initiated CScillation, especially an OScillation 
of saw-tooth or so called relaxation OSciations 
and especially to the Synchronisation of the pic 
ture-changing voltage, on the one hand With the 
line-deflection Voltage and on the other hand 
With the change of picture in the transmitter. 
ASSunning in the first place that there is a moving 
roll of film on the transmitter the vertical 
progress of the line-deflection the receiver must 
occur evenly fron the upper to the lower edge of 
the picture, and then Spring back with a jerk to 
the upper edge. When the picture is changed. The 
Corresponding time curve of the Voltage at the 
deflecting plates (veitical plates of the Braun 
tube) is shown in Fig. 1. 
In one knoWn arrangement the picture chang 

ing voltage is produced by charging a condenser 
The initiation 

Of the Condenser discharge upon the change of 
the picture is effected from the transmitter 

(C. 17.8-7.5) 
through the medium of a control voltage radiated 
at the edge of the picture. The transmitter ac 
Cordingly transmits all three bands simultane 
Ously. The transmitter and receiver must ac 
Cordingly include three filter chains and three 5 
independent amplifiers which the invention 
aVOids. 
The change of the potential from maximum 

negative to maximum positive value upon change 
of picture or frame occurs, according to the in- 0 
Vention, automatically in the receiver by means 
of a Snap-initiated oscillation system and is 
Inerely maintained in pace fron the transmitter. 
This mere control of the picture-changing may 
be performed without the assistance of a special 15 
control frequency, for example by the line-deflec 
tion frequency, if the latter is coupled with the 
picture-changing frequency automatically in the 
necessary frequency ratio, for example 50:1. 
Electrical systems of this nature which maintain 20 
a given frequency ratio with extreme reliability, 
are known per se. An example is the frequency 
reduction connection employing gaseous conduc 
tion lamps, possibly in an arrangement of tubes 
according to Fig. 2. 

Fig. 2 shows a two-stage reduction System of 
this kind, for use in those cases in which a single 
stage does not provide a frequency division of a 
Sufficiently steady kind. The connection system 
may operate, for example, in such manner that 30 
by reason of a periodical voltage applied to the 
first grid there occurs a charge of the condenser 
and, corresponding to this charge, a variation in 
the Voltage of the anode up to the instant when 
the gaseous conduction lamp is caused to light. 35 
This instaint occurS regularly after a certain num 
ber of cycles on the input side, for example after 
10 cycles. A similar operation occurs in the sec 
Ond stage So that the total resulting change is 
to a period or frequency which is equal to the 40 
product of the variation in both stages. In em 
ploying, according to the invention, a frequency 
reduction device of this or a similiar kind with a 
television system having Braun tubes, synchro 
nous scanning of the picture is performed, for ex- 4.5 
ample, as follows: 

In connection with the transmitter it is as 
sumed that there is a horizontally oscillating pic 
ture-decomposing or Scanning means and a 
steadily moved film. The advance of the film and 50 
the line-Scanning Operation may be coupled me 
chanically in Very Simple fashion, so that there 
are for instance exactly 100 lines to each picture 
or frame. The line frequency is, in the known 
manner, conjointly transmitted to the receiver by 55 
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2 
means of a longitudinal edge, or possibly a 
double edge, is there filtered, amplified, and en 
ployed in direct manner for transverse deflection, 
i. e. in the line direction of the cathode ray. The 
same frequency is simultaneously passed to the 
frequency divider (1:50 for Scanning to and fro, 
or 1:100 for scanning only in one direction), 
and emerges from the same in the form of the 
frame-changing Voltage in correct frequency and 
characteristic as SaW-tooth line voltage. If in ad 
dition there is also a tone selection for filtering 
out the line tone from the reception band, an ar 
rangement is arrived at in accordance with 
Fig. 3. 

Fig. 3 shows a receiving apparatus according to 
the invention in diagrammatical form. The re 
ceiver E. picks up simultaneously: on the one 
hand the current for Subsequent amplification. 
purposes for the picture or frame amplitudes by 
means of a device N which, in connection. With 
the present invention, does not require to be de 
Scribed in detail, and on the other hand the line 
frequency, which is preferably transmitted con 
jointly by the transmitter, for example a fre 
quency of 750 cycles. The line frequency, ac 
cording to Fig. 3, is passed to a device T for 
Selection of the tone. This tone-selecting de 
Vice-Which in contradistinction to the three 
filter chains hitherto required may, in the case 
of our invention, be the only oscillation selector 
employed-can consist of a tuning fork ariange 
ment Or a Similar electro-mechanical Vibration 
device, by means of which the whole of the mid 
dle and the high frequency oscillations of the 
frame amplitude are eliminated and merely the 
one frequency (the line deflection-frequency 
amounting, for example, to 750 cycles is trans 
mitted With practically constant amplitude to the 
ainplifier W, which permits the amplification of 
this frequency. It is important that the output, 
power of this amplifier should maintain a con 
Stant Value, as it is only under this condition that 
frequency reduction to certain constant amounts 
Will be successful. Variations in the output power 
might Occur upon fluctuations of the line-fre 
quency, upon variations in the degree of amplifi 
cation. On the part of the toine anplifier etc. In or 
der to preclude these disturbing influences the in 
put amplifying and end stages of the tone ampli 
fier area, according to our invention, so dimen 
Sioned that from the end stage the maximum 
pOWer pertaining thereto is always transmitted to 
the remaining parts of the television apparatus. 
From the tone amplifier W the line frequency 

is for the One part conducted in direct fashion 
to the one pair of plates P1, P2 of the Braun tube 
for the purpose of line deflection (the oscillations 
transmited thereto may be for instance of Sine 
form). Furthermore, the oscillations are passed 
by the amplifier W to a frequency dividing system. 
A, which in Fig. 3 represented diagrammatically 
in Single Stage form by a gaseous conduction lamp 
G, battery B, movable plate condenser C and 
resistance W. If, for example, there is a fre 
quency reduction down to the one-fiftieth part, 
there results at the ends of the resistance W a 
periodical fluctuation in voltage of the frequency 
5. This is conducted to the pair of plates Q1, 

Q2 of the Braun tube. To enable the same to be 
utilized as a vertical deflection for the sudden 
change of the frame or picture, a fluctuation in 
potential is required approximately in the form 
according to Fig. 1. And this in particular may 
be achieved in reliable and simple manner 

2,175,033 
through the medium of the frequency reduction 
circuits employing gaseous conduction lamps. 
In those cases in Which a Synchronized main 

Supply of electric current is available, the pic 
ture-changing frequency may be taken therefrom 
by Way of a frequency reduction or of a Syn 
chronously controlled relaxation or saw-tooth 
Oscillation. Vice versa, it is possible to utilize 
the picture-changing frequency, which is pro 
duced by a Synchronited main Supply or by a tun 
ing fork generator with the assistance of fre 
quency reduction, or is taken in any other suit 
able nanner from a low frequency generator 
Without frequency reduction for the production 
Of the line deflection frequency by taking the lat 
ter from the picture-changing frequency in the 
form of a higher harmonic, for example by way of 
a tone selection device, or by means of any suit 
able apparatus for raising the frequency in re 
liable manner, for instance an apparatus of that 
particular type Which is based on the curvature 
of a characteristic. 

Controlled Saw-tooth or relaxation oscillations 
are also useful in other instances in connection 
With the television apparatus employing Braun 
tubeS; quite generally, they effect the transforma 
tion of a sine voltage into a snap-initiated line 
voltage of a frequency reduced in any degree de 
Sired. This, for example, is absolutely essential 
When transmitters performing the Scanning op 
erations by means of a Nipkow disc are employed 
in conjunction. With receivers using Braun tubes. 
The line-tone in this case is not conducted in di 
rect fashion to the transverse deflection ele 
ments of the Braun tube, but is first employed for 
cointrolling a Saw-tooth oscillation of the same 
frequency, and Only the Voltage at the condensei, 
which is the desired line-voltage, is passed to the 
tube, 
Our invention is not particularly confined to 

television. The same may also be employed for 
Other picture transmission purposes for example 
for film transmission. 
We claim: 
1. A television receiving System coimprising a 

receiver adapted to pick up intensity controlling 
OScillations and Synchronizing oscillations of a 
frequency emitted by a television transmitter, a 
Selector for Separating the Synchronizing oscilia 
tions from the intensity controlling Oscillations, 
a Braun tube having two ray defiecting Systems, 
means to couple One of Said Systems to the out 
put of Said Selector So that the beam is deflected 
in one direction at the received frequency, and 
frequency denultiplying means also coupled to 
the output of Said Selector, the other System 
being Operated by Said Synchronizing Oscillations 
through Said demultiplying means whereby to 
deflect said ray in another direction. 

2. A television receiving System comprising a 
receiver adapted to pick up intensity controlling 
OScillations and Synchronizing oscillations of a 
frequency emitted by a television transmitter, a 
Selector for Separating the Synchronizing Oscil 
lations from the intensity controlling oscillations, 
a Braun tube having two ray deflecting systems, 
the first of Said Systems including deflecting 
means for deflecting a ray horizontally, means to 
couple the first of Said Systems to the output of 
Said selector SO that the beam is deflecting hori 
Zontally at the received frequency, the second of 
Said Systems including means for deflecting said 
ray Vertically, and frequency demultiplying means 
also coupled to the output of said selector, the 
Said Second System being operated by said Syn 
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2,175,088 
chronizing oscillations through said demultiply 
ing means whereby to deflect said ray vertically. 

3. A television receiving System comprising a 
receiver adapted to pick up intensity controlling 
OScillations and Synchronizing oscillations of a 
frequency emitted by a television transmitter, a 
Selector for Separating the Synchronizing oscilla 
tions from the intensity controlling oscillations, 
a Braun tube having line scanning means and 
frame Scanning means, means to couple said line 
Scanning means to the output of said selector so 
that the beam is deflected in a line scanning di 
rection at the received frequency, and frequency 
denultiplying means also coupled to the output 
of Said Selector, Said frame Scanning means being 
operated by said synchronizing oscillations 
through Said demultiplying means. 

4. A television receiving system comprising a 

3 
receiver adapted to pick up intensity controlling 
Oscillations and synchronizing oscillations of a 
line Scanning frequency emitted by a television 
transmitter, a selector for separating the Syin 
chronizing oscillations from the intensity con 
trolling oscillations, a Braun tube having line 
Scanning means and frame Scanning means, 
means to couple said line scanning means to the 
output of said selector so that the beam is de 
flected in a line scanning direction at the re 
ceived frequency, and frequency demultiplying 
means also coupled to the output of said selector, 
the frame scanning means being operated by said 
Synchronizing oscillations through Said demulti 
plying means whereby to deflect said ray in an 
other direction. 
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