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The invention relates to television transmis 
Sion and particularly to new and useful improve 
ments in a method of synchronizing a television 
receiver provided with a picture composing 
means wherein synchronizing current inpulses 
are transmitted. With each line of the picture 
together With the picture current. 

It is an object of the invention to employ for 
the Synchronizing of the receiver synchronizing 
inpulses having a definite frequency which is 
different from any frequency contained in the 
picture current, in order to facilitate the sepa 
ration of the Synchronizing impulses from the 
picture current. After the synchronizing im 
pulses have been filtered from the picture cur 
rent they are employed for synchronizing the 
picture composing means. 
Another object of the invention is to sub 

divide the Synchronizing dash-which is ordi 
narily employed in Synchronizing systems of 
this type and arranged at the end of each line, 
particularly when line scanning is employed 
into a Series of uniformly spaced sections, 
whereby the Synchronizing impulses are each 
transformed into an alternating current of defi 
nite frequency which is a multiple of the line 
frequency and different from any frequency con 
tained in the picture current. 
These and another objects of the invention 

are attained by applying a plurality of spaced 
vertical lines to a vertical margin of the picture 
and Scanning the picture whereby synchronizing 
impulses of a frequency determined by the spac 
ing of the vertical lines are produced. These 
Synchronizing impulses have a definite frequency 
which is different from any frequency contained 
in the picture current and therefore can easily 
be filtered from the picture current and can be 
employed for Synchronizing the picture com 
posing means of the receiver. 
In the drawings: 
Fig. 1 shows diagrammatically the optical 

part of a television transmitter for transmitting 
film pictures, 

Fig. 2 shows a diaphragm forming a part of 
the optical equipment, 

Fig. 3 ShoWS diagrammatically the current 
impulses when transmitting one line of the pic 
ture, 

Fig. 4 shows diagrammatically a modified ar 
rangement for the transmission of film pictures, 

Fig. 5 shows diagrammatically an arrangement 
for the production of the synchronizing im 
pulses in Scanning objects, 

(C. 78-69.5) 
Fig. 6 shows diagrammatically the Synchro 

nizing arrangement at the receiving Side, 
Fig. 7 shows diagrammatically the Synchro 

nizing impulses in the receiver, and 
Fig. 8 shows diagrammatically the Synchro 

nizing current impulses conducted to the Syn 
chronizing device. 

Reference numeral 1 in Figure 1 representS a 
source of light which by means of a lens 2 
illuminates the motion picture film 3. The film 
3 is projected with the aid of a lens System 4 
onto the Nipkow disc 5 or more exactly onto 
that part of the Nipkow disc which is provided 
with the scanning apertures. A photo cell it is 
arranged axially behind a lens 6 which is ar 
ranged directly behind the Nipkow disc 5. The 
photo cell currents are conducted to an amplifier 
8. A transparent diaphragm 9 (Fig. 2) is posi 
tioned directly in front of the Nipkow disc 5. 
This diaphragm 9 has the size of the area which 
is scanned by the Scanning apertures in the 
Nipkow disc 5 and is provided on one of its 
vertical side margins with a series of unifornly 
spaced dark lines 10 which are Substantially 
vertical and parallel to each other. The di 
aphragm 9 is otherwise absolutely transparent 
in its remaining area. 11. In Fig. 1 the dark. 
lines 10 are indicated at the place 12, and ex 
tend vertically to the plane of the drawing. 
Assuming that in Fig. 1 the axis of the Nipkow 

disc 5 lies vertically under and parallel to the 
optical axis which passes through the center 
of the source of light 1 and through the lens 
system 4, the Nipkow disc 5 will then rotate 
With 
apertures through the path of the light rays. 
A certain scanning aperture in the NipkoW disc 
5 may be assumed to just move for instance 
along the dotted line 13 aS shown in Figure 2. 
When the scanning aperture of the Nipkow disc 
enters the picture field, it will first pass the dark 
lines 10 and only then it will scan the film 
picture projected onto the Nipkow disc. The 
light, which is conveyed to the photo cell 7, is 
transformed into electrical inpulses and the 
Fig. 3 shows diagrammatically the variations in 
amplitude during the Scanning of one line of 
the film picture. The impulses 14 aire produced 
by the scanning of the Spaced dark lines 10, 
while the impulses 15 are produced by the Scan 
ning of the film picture, and are representative 
of the variation in brightness of one line. It is, 
of course possible to copy the dark lines 10 di 
rectly upon the film. On one of its Side margins 
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instead of using the diaphragm 9 as shown in 
Figure 2. 
Owing to the fact that the diaphragm 9 cannot 

be arranged very close to the Nipkow disc 5 this 
arrangement has the disadvantage that the dark 
lines 10 cannot be reproduced very sharply at the 
receive. 
In this respect the Figure 4 shows an improved 

arrangement in which the same reference nu 
merals are used for the same parts as in Figure 1. 
A lens system 16 is arranged between the Nipkow 
disc 5 and the diaphragm 9, the lens System 16 
projecting the diaphragm 9 sharply outlined onto 
the Nipkow disc 5. In order not to suffer any 
loss of light, a condensing lens 17 is inserted 
between the diaphragm 9 and the lens system 16. 
It is to be remarked at this point that it is ad 
visable not to darken that side margin of the 
film 3, which is projected by means of the lens 
System 4 upon the dark lines 10 of the diaphragm 
9, but to maintain this margin transparent. 

Figure 5 shows the invention employed in com 
bination with a slight-spot-transmitter. Refer 
ence numeral 1 denotes a source of light, 2 a. 
lens which projects the light rays onto the Nipkow 
disc 5. The latter is employed for scanning with 
the aid of a lens system 4, an object or Scene 
(not shown) positioned in front of the Screen 
18. When the Nipkow disc 5 rotates a very in 
tense light spot sweeps over the screen 18. The 
Screen 18 may consist of a well diffused reflecting 
Substance (white paper), and according to the 
invention is provided on One of its vertical mar 
gins with a series of spaced vertical dark lines 
20 which are arranged in the same nanner as 
shown in Figure 2. The object or Scene to be 
transmitted by television is arranged in front 
of the white part 21 of the screen 18. The re 
flected light is taken up by the photo cells 22 and 
23 and here also the current impulses during the 
Scanning of a line vary similarly in amplitude 
as shown in Figure 3. 
At the receiving side of the television System. 

the current impulses 14 as shown in Figure 3 are 
Separated or filtered from the picture current 
inpulses 15 and are conducted to the synchroniz 
ing device. One of the possible receiving Con 
nections is shown in Figure 6. The receiver ann 
plifier (not shown) is connected to the terminals 
36 of a circuit in which the controlled light Source 
37 (glow lamp) is arranged in series with a coil 
38 which is coupled with an oscillating circuit 39. 
This oscillating circuit is approximately tuned to 
the Synchronizing frequency. The synchronizing 
Current impulses amplified by the tube 40 are 
Conducted over the resistance 41 and the con 
diel Ser 42 to the grid of a rectifying valve 43 in 
the anode circuit of which a synchronizing de 
vice 44 for instance a La Cour wheel is arranged. 
The axis 45 of this wheel carries a picture com 
posing means, for instance a Nipkow disc (not 

shown). Since the circuit 39 is damped the 
oscillations in the same will not reach imme 
diately their maximum, but only after Some time. 
If now during the transmission of the picture Sec 
tion of the film, (namely that part of a line rep 
resenting the current impulses 15,) the oscillating 
circuit is not hit by OScillations of the Synchroniz 
ing frequency, then the Oscillations in the same 
will slowly return to zero. 

It is therefore advisable, to damp this circuit 
in Such manner that the oscillations just reach 
their maximum toward the end of the Synchroniz 
ing impulses transmitted With each line and have 
returned again to Zero just before the arrival of 
the Synchronizing impulses of the next line. 

Fig. 7 shows the approximate amplitudes of the 
oscillations which occur in the circuit 39, while 
Figure 8 shows the current amplitudes in the 
anode circuit of the rectifying valve 43. These 
current amplitudes are employed for the drive 
of the La Cour wheel. 
The arrangements as shown in the drawings 

are only examples which may be employed for 
practicing the method of the invention and it is 
obvious to those skilled in the art that the inven 
tion is adaptable to various changes without 
changing the scope of the invention which we de 
Sire to protect by the following claims. 
In the drawing: 
1. The method of Synchronizing a television 

receiver having a picture composing means in 
which a synchronizing dash is transmitted with 
each line of the picture together with the picture 
current, including the step of dividing said Syn 
chronizing dash into a Series of unifornly Spaced 
sections, whereby the synchronizing impulses are 
each transformed into an alternating current 
of definite frequency which is different from any 
frequency contained in the picture current, filter 
ing Said alternating current impulses from the 
picture current and employing the same for 
synchronizing the picture composing means. 

2. The method of Synchronizing a television 
receiver having a picture composing means in 
which synchronizing current impulses are trans 
mitted with each line of the picture together with 
the picture current, including the sueps of ap 
plying a plurality of spaced vcrtical lines to a 
vertical margin of the picture, scanning the pic 
ture, whereby synchronizing ill pulses of a fre 
quency determined by the spacing of said vertical 
lines are produced, Said Synchronizing impulses 
having a deflnite frequency which is different 
from any frequency contained in the picture cur 
rent, filtering said synchronizing impulses from 
the picture current and employing the same for 
synchronizing the picture composing means. 

HANS GEORG MóLLER. 
ROLF MöLLER. 
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