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Claims. 

For the production of recording screens with 
the asisstance of tilting apparatus a connection 
System is required, which enables: 

(1) The image frequency and the line fre 
quency to be varied continuously and at will 
independently of each other for the purpose of 
producing synchronism with the transmitter; 

(2) Adjustment of the size of image without 
variation of the once adjusted frequencies and 
without distortion of the tilting potential curves, 
as desired, and 

(3) (For example by the variation of corre 
Sponding biases) displacement of the position 
of the centre point of the image, i. e., of the en 
tire image, in both co-ordinates on the screen 
of the receiver, for example the Braun tube, 
Without in this connection affecting any of the 
previously adjusted parameters. 

If the apparatus is linked up with the house 
circuit, it is necessary to accomplish that syn 
chronism is not disturbed even in the case of 
the greatest fluctuations (20%) which may oc 
cur in the house-circuit potential. 
The Subject matter of the invention is a tilt 

ing connection which fulfils in proper fashion 
all of the requirements referred to. A further 
particular advantage of the connection system 
according to the invention resides in the fact 
that the same enables both the line as well as 
the image-change tilting device to be fed by One 
and the same rectifier. 
The tilting device according to the invention 

is illustrated by Way of example in the draw. 
ings. In this connection Figs. 1-4 show details 
of the arrangement, whilst in FigS. 5 and 6 there 
is illustrated the total arrangement. . 

Fig. 1 shows the part of the arrangement Serv 
ing for regulation of the size and for adjust 
ment of the middle point of the image compo 
nent. 

It is known that the time-linear tilting curve 
(saw-tooth curve) employed practically through 
out at the present time for television purposes 
is composed harmonically of a large number of 
overtones. It has been found that the potential 
distribution of the curve thus produced must in 
clude all of these harmonics in equal fashion, 
i. e., the same must Operate independently of 
frequency up to at least the tenth overtone. The 
problem is of particular importance, as the an 
plitude of the potentials delivered by the tilting 
generator is pre-determined by the operation 
thereof-for example, in the case of the glow 
lamp connection, the connection System with 
grid glow lamps with and without hot cathode, 
and connections with electronic tubes, etc.-and 
a direct variation of this amplitude at the gen 
erator is from a practical standpoint only capa 
ble of being performed with great difficulty with 
out simultaneous variation of the frequency. 

(C. 259-36) 

According to the invention the regulation of 
the amplitude takes place with the assistance of 
a frequency-independent distribution of the po 
tential, With the use of ohmic resistances. 
The tilting condenser in the manner known 

per Se is connected in parallel with a glow lamp 
2 or another discharge element responding to 
amplitude Surge values. The charging takes 
place through the medium of a charging tube 
3 with a potential-independent charging current 
as constant as possible. According now to the 
invention, provision is made for the Connection 
together of two potentiometers 4 and 5, of which 
4 serves for variation of the form and 5 for was 
riation of the position. The value of 4 should be 
selected in such fashion that the current traw 
ersing is always Smaller than approximately 
% of the charging current, so that the form 

of the tilting curve is not varied, An upper 
limit for the resistance Value of 4 is given by the 
condition that the same must remain without 
angle up to the stated high harmonics of the 
number of image changes. This condition is 
simple to comply with, exactly in connection with 
the image change with resistances of the Order 
of 105 ohms. The potentiometer 5 serves simul 
taneously for earthing purposes and for adjust 
ment of the shifting potential. 
As set forth more particularly at a later point, 

it is preferable to earth this resistance at a fixed 
point and to select the same with an ohmic value 
as low as possible, for example in such fashion 
that the same takes over a current of the order 
of the charging current. 
The connection System according to Fig. 1-if 

necessary with corresponding variation of the 
resistance values-may naturally also be emi 
ployed for the line device (the fundamental os 
cillation of which is approximately of the order 
of 2,500 periods). It is however, particularly 
convenient, as set forth in Fig. 2, to provide a 
suppression condenser 6 in front of the size 
adjustment potentiometer 4. 
The condenser has fundamentally the object of 

withholding the plate current passing out of the 
Braun tube from the charging circuit 3, ... in 
this manner Synchronization troubles, which are 
frequently caused by the connected Braun tube, 
particularly when the latter operates With strong 
currents, are precluded. Naturally these charg 
ing troubles, in accordance with the invention, 
Anay also be Overcome in other fashion, for ex 
ample by the use of a filter chain, which does 
not allow passage of the light-control high fre 
quency, and direct current, in the connecting 
line leading to the Braun tube. 
Since in the arrangement according to Figs, 1. 

and 2 it is fundamentally compulsory to earth 
a certain middle pole of the Operating batteries 
determined by the Centre point of Oscillation of 
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2 
the tilting device, it is impossible to earth one of 
the two feed bar 20 or 2 of the battery 22 
(Fig. 3). If, therefore, requirement exists for 
adjustment of two different earth points in the 
two components 23 and 24 for the two axes, it is 
necessary to operate with two different potential 
sources for the image and line componentS, aS 
otherwise the potentials of the two lead lines 
Would not agree in relation to earth, and a part 
of the battery would be short-circuited. Accord 
ing to the invention, the earth point 25 of the 
image changing device and the earth point 26 
of the line changing device-without considera 
tion to the particular centre point of oscillation 
existing with regard to the two components 23 
and 24-are so adjusted that no further Com 
pensating current traverses the connecting line 
25, 26. Displacement of the position of the cen 
tre point of oscillation on the image screen may 
then be compensated by means of the potenti 
ometers 5 and 0. It is desirable to employ tilting 
relays 2 and with as far as possible the same 
electrical data. According to the invention, this 
is possible in particularly ready fashion if in 
place of cold glow lamps there are employed tilt 
ing glow iamps with hot cathodes. 
The connection System according to the inven 

tion enables the two tilting devices to be fed quite 
readily from the same current Source (for exam 
ple, from the same rectifier). 
Since under certain circumstances a mutual 

effect may be exerted by the line tilting potential 
and the image tilting potential, tuning-out ele 
ments are provided in accordance with the in 
vention, for example in the form of the resist 
ances 2, 3 and the condensers 4, 5. Naturally 
in place of this simple condenser-resistance chain 
there may be employed any other filter chain 
which is incapable of being passed by the line 
frequency and its harmonics, for example a low 
pass filter. At the same time the feed of the 
image-change portion of the System may take 
place through the medium of filter elements 6, 

l, which prevent the passage of all oscillations 
which are higher, for example, than the image 
change frequency itself. 

If necessary, there must also be provided in 
the common earth line filters, which allow the 
paSSage merely of the frequencies of the par 
ticular generator connected at the time, and block 
those to the side thereof. 

It has been found that when employing, for 
example, good controllable grid glow tubes with 
hot cathodes, and more particularly when making 
use of charging through the medium of tubes hav 
ing a small reciprocal of the amplification factor, 
fluctuations in the house-circuit potential pro 
duce strong effects of flow. Synchronism is de 
stroyed entirely with a fluctuation in potential 
amounting to +3%. The disturbance is ex 
plained according to extent and direction by in 
crease of the charging current of the charging 
tube 3 in Fig. 4, which arises from the fact that 
the grid or grids of this three-electrode or four 
electrode tube becomes more positive as com 
pared with the hot cathode upon an increase in 
the potential of the network anode 27. Early 
ignition then takes place at the glow device 2. 

This disturbance may be overcome in accord 
ance with the invention by the use of a glow gap 
divider of the kind known per se in place of the 
Ohmic potential divider 5 otherwise employed. 
An additional connecticn system for eliminat 

ing the Stated error, in which solely ohmic re 
Sistances are employed, is illustrated in Fig. , 

heating line of the feed tubes. 

2,039,119 
According to the invention, a resistance 30 is 

connected in the cathode line. 
This resistance in parts to the cathode 28 of 

the charging tube an additional negative bias as 
compared with its grid, which is compensated by 
displacement of the grid-connection point 29 at 
the potentiometer 5. The resistance 30, with suit 
able size, exerts a considerable stabilizing effect, 
cause the drop in potential at the same produces 
a variation of the effective grid bias in the charg 
ing tube, which acts exactly in opposition to the 
detrimental influence of the fluctuation in the 
network. It is possible, for example, with a re 
sistance of 10,000 ohms and a charging current 
amounting on an average to 5 milliamperes to 
raise the detrimental limit in respect of the fluc 
tuation in the network potential from 3% to 
--15%. The resistance 30 is preferably not 
bridged for the tilting frequency produced. The 
Same then causes dynamically an improvement 
in all errors in form otherwise produced by re 
laxation of the current of the charging tube. 

In Fig. 5 there is shown by way of example, the 
complete arrangement, according to the inven 
tion, of a network tilting apparatus operated with 
central Source of current. and 2 are the two 
network-heated Screering grid charging tubes, 
3 and 4 the charging condensers, and 5 and 6 grid 
glow tubes with hot cathode and filling of gas. 
To overcome Spark disturbance there are em 
ployed filter chain 7, 8 or 9, C and also the 
Screening hicods if and 2. The stabilizing and 
curve-improving resistances are designated 3 

, and 4. The image-tilting device, which is ar 
tranged in the screen box f , operates with a pure 
ly galvanic distribution of the potential over the 
potentiometer 5, the size-adjusting potentiom 
eter, and the potentiometer 6, the position-ad 
justing potentiometer. In the line component 
the corresponding potentiometers are designated 

and fa. In addition to these there is the 
blocking device i9, which has been described with 
regard to its effect, and which overcomes the dis 
turbing influence of the connected tube. The 
Single-battery operation is rendered possible by 
correctly bridge-balanced earthing points 20 or 
2 of the potentiometers f G and 8. Filter chains 
22, 23, 24 ensure that the two oscillation com 
pOnents are not superposed. The condenser 25 
Serves to remove the line curvature. The filter 
chain member 26 causes analysis of the line or 
image-changing tone transmitted by the sending 
station into its two components. The pick-up 
takes place at the terminals 27 for the vertical 
co-ordinate and 28 for the horizontal co-ordinate. 
The Synchronizing impulses arrive at the termi 
nal 29. Central earthing for the entire system 
is situated at 30. The network anode itself is 
Steadied as well as possible by a large block 3. 

According to the invention, a simplification 
may be obtained at this point by the use of glow 
lamp Stabilizers. 
In Fig. 6 there is illustrated by way of example 

a form of embodiment of the arrangement ac 
cording to the invention employing glow gap di 
viders. In this figure 3 and 32 are two series 
connected glow-gap dividers, which if necessary 
may be replaced by one single suitably dimen 
Sioned potential divider, and 34 and 35 iron wire 
hydrogen resistances, which are provided in the 

AS Shown by the 
drawings, the use of a single-way rectifier 33 is 
quite readily possible in the case of this connec 
tion System. The steadying means may be con 
siderably simplified, 
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2,039, 9 
The following values may for instance suitably 

be employed for the arrangement illustrated in Fig. 6. 
38-1.0 amp. 4-12 volts 
35=1.0 amp. 4-12 volts 
36-6000 ohms (wire-resistance) 
3-0.3.106 Ohms 

39-10,000 ohms 
40-0.3.106 ohms 
4 = 0.3.106 ohms 
42-5-106 ohms 
43=100,000 ohms 
A3=25,000 ohms 
45=2000 ohms 
46-3-106 ohms 
A-2106 ohms 
48-100,000 ohms 
49=10,000 ohms 
50-5-106 ohms 
5-5,000 ohms 
52-2-106 ohms 
53-3-106 ohms 
53-160,000 ohms 

- 55-25,000 ohms 
56-1,000 ohms 
5-1-106 ohms 
58-4 m. 
59.2 mi. 
60-2 
6=0.0001 
62s-1. 
63-0.0003 
64-4 
65=0.000 
66-0.01 
6-0.01 
68s2 
69-0.008 
-0.005 
=0.02 
2-2 
3-0.01 
76=2X300 volts 
5-4 volts w 

76 are the connections for the vertical deflect 
ng plates, ": 
78 are the connections for the horizontal de ecting plates, 
77 are the connections for the Synchronizing oltage. 
The arrangement as shown otherwise agrees 
Substance with the arrangement according to 

ig. 5. The single elements may be selected in 
le manner shown in the drawings; naturally, 
wever, it is also possible to modify the values 
any of these. As shown by the drawings, the 
!ating of the two tilting tubes should not take 
ace from the Sane Source, as in this case dise 
ribing couplings would take place. 
The arrangement according to the invention 
akes it possible for the first time to vary the 
squency, the form and the position of 23 
age as desired completely independently of each. 
her. For feeding the two tilting devices merely 
e single current source is required. The is 
ence of the network potentials is reduced to S, 
ninnum. 
it is possible with the arrangement according to 
invention to vary both the width as well as 
height of the image as desired. It is prefa 

ble, however, to maintain the form of image, 
, the ratio between width and height, constant, 
example equal to the form of the transmitted 
ge. According, therefore, to the invention, 

m 

3 
the operating buttons of the two potentioneters 
determining height and width of the image inay 
be coupled together mechanically in such fashion 
that the ratio between height and Width remains 
Constant in connection with each size of image. 
Naturally the coupling may be made variable, so 
that it is possible to adjust any desired form. 
(By the term "form' as here employed there is 
understood the shape and not the dimensional size of the image.) 

clairn: 
i. Means for producing tilting oscillations hav 

ing a direct and a variable current component 
comprising a unidirectional source of potential, 
a condenser, means for charging said condenser 

() 

s from Said Source, said condenser and said charg 
ing means being connected across said source, 
ineans for discharging said condenser, independ 
ent means for adjusting said direct and said vari 
able current coinponent, said means for adjusting 
Said direct current component comprising a por. 
tentiometer, resistance connected across said 
Source, Said lineans for adjusting said variable 
current coing Oneit comprising a second potentio 
ineter resistance, the one end of said second 
potentiometer resistance being connected to a tap 
ping point of said first potentiometer resistance 
and the other end between said condenser and 
said charging means, and output connections, 
one being connected to a second tapping point of 
Said first potentiometer resistance, said second 
tapping point being connected to an earthed point 
and the other output connection beting con 
nected to a point on said second potentiometer resistance. 

2. Means for producing tilting oscillations hav 
ing a direct and a variable current component 
Comprising 2, unidirectional Source of potential, 
a condenser, means for charging said condenser 
from Said Source, said condenser and said charg 
ing means being connected across said source, 
Sineans for discharging said condenser, independ 
ent means for adjusting said direct and said va 
riable current component, said means for ad 
justing said direct current component compris 
ing a potentiometer resistance connected across 
Said Source, Said means for adjusting said Wari 
able current component comprising a second po 
tentiometer resistance and a second condenser in 
Series, the free end of said second potentiometer 
resistance being connected to a tapping point of 
said first potentiometer resistance and the free 
end of said second condenser between said con 
denser and Said charging means, and output con 
nections, one being connected to a second tap 
ping point of said first potentiometer resistance, 
Said Second tapping point being connected to an 
earthed point and the other output connection 
being connected to a point on said second poten 
tioi eter resistance. 

3. 1?leans for producing tilting oscillations hav 
ing a direct and a variable current component 
CO3:23;ising a unidirectional source of potential, 
a codenser, means for charging Said condenser 
frcra said source, said condenser and said charg 
ing Yae3(as being connected across said source, 
means for discharging said condenser, independ 
ent means for adjusting said direct and said vari 
ahle current component, said means for adjusting 
said direct current component comprising a po 
tentiometer resistance connected across said 
source, said means for adjusting said variable 
current component comprising a second potentio 
meter resistance of 105 ohms, the impedance of 
ine charging circuit and of the first potentioneter 
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4. 
resistance being proportioned to the resistance of 
the second potentiometer resistance so that the 
charging current and the current through the 
first potentiometer resistance are of the same 
order of magnitude and the current through the 
second potentiometer resistance is less than 1% 
of the charging current, the one end of said Sec 
ond potentiometer resistance being connected to 
a tapping point of said first potentiometer resist 
ance and the other end between said condenser 
and said charging means, and output connec 
tions, one being connected to a Second tapping 
point of said first potentiometer resistance, said 
Second tapping point baing connected to a 
earthed point and he other Output connection 
being connected to a point on said Second poten 
tioneer resistance. - 

4. In coabination two devices for producing 
tilting oscillations each having a direct and a 
variable current component, said devices being 
connected to one unidirectional Source of poten 
tial, each device comprising a condenser means 
for charging said condenser from Said source, 
said condenser and said charging means being 
connected across Said Source, r1eans for discharg 
ing said condenser, independent means for ad 
justing said direct and Said variable curr3nt 
component, said means for adjusting said direct 
component comprising a potentiometer resist 
ance connected across said Source, Said means 
for adjusting said variable current component 
comprising a Second potentiometer resistance, 
the one end of Said Second potentiometer resist 
ance being connected to a tapping point of said 
first potentiometer resistance and the other end 
between said condenser and Said charging means, 
and output connections, One being Connected to 
a second tapping point of said first potentiometer 
resistance, Said second tapping point being con 
nected to an earthed point and the other output 
connection being connected to a point on said 
second potentiometer resistance. 

5. In coniination two devices for producing 
tilting osciliations, the one device producing an 
oscillation of low frequency for image deflection 
and the Second device producing an oscillation 
of higher frequency for line deflection, each os 
cillation naving a direct and a variable current 
component, said devices being connected to one 
unidirectional source of potential, said device for 
producing low frequency comprising a condenser 
and means for charging said condenser and filter 
elements having a high impedance to said higher 

55 

O 

frequency connected in series across said source, 
Said device for producing higher frequencies con 
prising a Condenser and means for charging said 
condenser connected in series across said source 
and high pass filter means having a cutoff at 
said low frequency connected between said source 
and said series combination of condenser and 
charging means, serarate means for discharging 
each conden, er, independent means for adjust 
ing said direct and said variable current com 
ponent of each CScillation Wave, said means for 
adjusting said direct current component com 
prising a potentiomster resistance across the se 
rises combination of the condenser and charging 
means, said means for adjusting said variable 
current component comprising a second poten 
tionnetter resistance, Ona end of said Second po 
tentiometer-resistance being connected to a tap 
ping point on said first potentiometer resistance 
and the other and between said condenser and 
Said charging means, and output connections, 

2,039,119 
one being connected to a second tapping point of 
said first potentiometer resistance, said second 
tapping point being earthed and the other output 
connection being - connected to a point on said 
Second potentiometer resistance. 

6. In combination two devices for producing 
tilting oscillations each having a direct and a 
variable current component, said device being 
connected to one unidirectional source of po 
tential, each device comprising a condenser, 
means for charging said condenser from said 
Source, Said condense and said charging means 
being connected across said source, means for 
discharging said condenser, independent means 
for adjusting said direct and said variable cur 
rent component, Said means for adjusting said 
direct current component comprising a poten 
tioneter resistance connected across said series 
combination of condenser and charging means, 
Said means for adjusting said variable current 
component comprising a second potentiometer 
resistance, the one end of said second potentiom 
eter resistance being connected to a tapping point 
of Said first potentiometer resistance and the 
other end between said condenser and said charg 
ing means, and output connections, one being 
Connected to a Second tapping point of said first 
potentiometer resistance, said second tapping 
point being connected to an earthed point and 
the other output connection being connected to 
a point on Said second potentiometer resistance, 
filter means comprising resistances between said 
Source and One Series combination of condenser 
and charging means and condensers between the 
terminals of said source and said ground. 

7. In combination two devices for producing 
tilting oscillations, the one device producing ar. 
OScillation of low frequency for image deflection 
and the second device producing an oscillation 
of high frequency for line deflection, each oscil. 
lation having a direct and a variable curren 
Compoient, said devices being connected to on 
unidirectional Source of potential, said sourc 
Comprising a glow gap divider connected acros. 
a common Supply network, each device compris 
ing a condenser, a screening grid tube for charg 
ing Said condenser from said source, a grid con 
trolled gas filled hot cathode discharge tub 
for discharging said condenser, the grid of Sai 
discharge tube being connected to a synchroniz 
ing impulse line, independent means for adjust 
ing Said direct and said variable current com 
ponent, Said meains for adjusting said direct cur 
rent component, comprising a potentiometer re 
Sistance connected across said source, a connec 
tion between the control grid of said chargin 
tube and a point on said potentiometer, th 
Screen grid of Said charging tube being cor 
nected each to tapping points of said potention 
eter resistance, said means for adjusting sai 
variable current component comprising a set 
Ond potentiometer resistance, the one end 
Said second potentiometer resistance being coi 
nected to a further tapping point of said fir 
potentiometer resistance and the other end b 
tWeen Said condenser and the anode of Sa 
Screen grid tube, and output connections, Ol 
being CCInnected to a second tapping point 
Said first potentiomater resistance, said seco 
tapping point being earthed and the other ou 
put connection being connected to a point 
Said Second potentiometer resistance. 

KURT SCHLESINGER. 

  


