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Henri de France, Lyon, Rhone, France; vested in
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The present Invention relates to systems for
use in connection with television and the like,

An object of the invention is to provide anh
osclllation generator systems, with means and
methods for the adjustment thereof, to be more
especially, although not exclusively, applled to
the transmission of televislon picture and line
slgnals, such a system being better adapted to
meet the requirements of practice than those
used for the same purpose up to the present time,
and being in particular more stable.

With this object in view, according to a feature
of the present invention, In systems of the fre-
quency demultiplier kind, that Is to say systems
including a plurality of oscillators cooperating
together so as to supply at least two utilization
frequencles affording a glven ratio of demulti-
plication or multiplication, I have recourse, in
order to adjust the frequencles of the various
osclllators, to means adapted to act simultane-
ously on those of their respectlve elemenis upon
which the successive frequencles that are pro-
duced depend, so as imperatively to maintain the
ratlos of sald frequencies, and, in particular, I
Impress perfectly determined and adjustable volt-
ages upon sald elements, for instance by means
of a potentiometer common to the various oscil-
lators.

According to another feature of the invention,
relating to systems of the type above referred to,
for producing at least one given frequency, es-
pecially those for television plcture and line sig-
nals, I superpose to this frequency a standard
frequency (for instance that of an alternating
current distribution system), and I cause the
resultant frequency to react (preferably after
detection) on the elements of sald system upon
which depends the frequency to be produced.

Another objlect of the present Invention is to
provide a frequency demultiplier or multiplier
which maintains the frequency conversion ratio
in a more accurate manner than In the systems
used for the same purpose up to the present tilme,

With this last mentioned object In view, ac-
cording to a feature of my Invention, I have
recourse to a serles of oscillators connected to
one another according to multiples or sub-mul-
tiples of the fundamental frequency, the oscilla-
tlons being preferably of the saw teeth type In
order to Increase the atcuracy of the synchro-
nism, and I combine with such an assembly
means for controlling the frequency conversion
ratio, these means including at least one oscillo-
graph the serles of plates of which ¢an be cou-
pled at will respectively with at least two of the
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oscillators, so as to bring into light the synchro- -
nism, according to the appearance of the result-
ant curve.

Other features of the present Invention will re-
sult from the followlng detalled description of
some specific embodiments thereof.

Preferred embodiments of the present inven-.
tion will be hereinafter described with reference
to the accompanying drawings, glven merely by
way of example, and in which:

Fig. 1 is a dlagram of a system for the trans-
misslon of synchronisation signals for television,
this system being made according to the Inven-
tion; .

Fig. 2 Is a curve illustrating the saw-teeth volt-
age supplled by the first stage of the system of
Fig. 1 and the frequency of which is to corre--
spond to that of the line signals;

Fig. 3 13 a curve similar to that of Fig. 1 ilius-
trating the production of the picture synchroniz-
ing slgnals obtalned at the output end of the
systems;

Fig. 4 Is a curve illustrating the voltage of an -
alternating current distribution system to be su-
perposed, according to & feature of the Invention,
to the picture synchronizing slgnals produced by
a system of the kind of Flg. 1;

Fig. 5 1s a similar curve illustrating the result
of this superposition of voltages;

Fig. 6 dlagrammatically shows the whole of a -
line and picture frequency generating system for
use in television, and of a device for the control
of the frequencles, this arrangement being made
according to the Invention; -

Fig. 7 diagrammatically shows the relaxation
tubes which can advantageously be used in such
a combined system according to the present in--
vention; .

Fig. 8 Is a view, simllar to Ig, 7, showing"
stmilar tubes made according to a modification,

I will first describe a system according to the
invention for the production of osclilations for:
transmitting synchronizing slgnals {correspond-
ing to pictures and lines) for television.

First, 1t should be reminded that it 15 known
in the art to make use, for this transmission, of
a serles of multi-vibrators or relaxation oscilla-
tors the first of which supplies the freguency
which is to correspond to the scanning of the
lines (for instance 441 50=22050, 1f 1t is desired
to obtain 441 lines in each picture and 50 plctures
per second) while the others are synchronized to
frequencies which are sub-multiples of the first,
s0 as finally to supply the frequenéy of the ple-
ture synchronizing signals, to wit 50 per second."
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For instance, in a given arrangement, the sys-
tem includes, after the first oscillator, tuned to
the frequency of 22050 per second, four oscillators
respectively synchronized to the following fre-
quencies:

22050 _3150; 2209450, 40— 150; ana 30=50

However, this kind of arrangement involves a
certain number of disadvantages. In particular,
if the frequency of the first oscillator varies by a
value equal to 14 of {ts value, due for instance to
a voltage adjustment, the second oscillator sud-
denly ceases to correspond to the sub-harmonic
of order T s0 as to correspond to the adjacent
sub-harmonie of order 6 or 8, whereby the scan-
ning is wholly modifled.

In order to obvlate these drawbacks, according
to the invention, the respective oscillators are
caused to coact with regulating means such that
they imperatively maintain the ratios between
the successive frequenciss.

For instance, if the frequency of each of said
osclllators depends upon the discharge speed of
8 condensger, as it 1s the ease with oscillators or
multi-vibrators of the relexatton type, this speed
being itself & function of a voltage impressed, for
instance, upon one of the electrodes of the tube
or of one of the tubes of the corresponding oscil-

lator, sajd means will consist in regulating the ;

above mentioned voltages of the respective oscil-
lators from a common device, such for instance
as & potentiometer.

It goes without saying that such a result can
be chtalned in many different manners depend-
ing in partieular upon the nature of the oscilla-
tors that are utilized.

In Fig. 1, I have shown & group of muli-vi-
brators or relaxation oselllators, of a type known
in itself, the firat two oscillators only heing visible
on the drawing.

Compartment I contains the main oscillator.
Condenser | discharges slowly intc pentode tube
2, and it is charged suddenly through tube 3 dur-
ing the shott time for which the latter is not fully
blocked by its polarization. An auxiliary tube 4
may be provided, as 1t is known, for accelerating
the beginning of the charge. Finally, the dis-
charge speed, which determines the frequency, is

indtially regulated through any known means, for -

instance by adjusting the screen voltage of tube
2, which determines the value of the plate cur-
rent. This adjustment is effected by means of
g potentiometer § or through any other means.

Finally, I obtaln, at the output end of the first o

campartment, at &, & voltage which hags, for in-
stance, the saw-teeth shape illustrated by Fig. 2
and which is utilized for the line synchronizing
sighals, its frequency having been suitably ad-
Justed for this purpose.

Compartment II, which is connected to the
first compartment through a capacity or other
coupling, includes similar elements 1’, 2/, 3’, &',
as the first compartment. However, the capacity
of condenser |’ is greater in such manner as to
supbly a lower frequency, with the demultiplica-
tion ratio. that has been chosen. Furthermore, in
order to trenamit the voltage of compartment I,
there are provided means such as a tube 8 or the
like for ensuring synchronizing, by frequency de-
multiplication, of compartment II with compart-
ment I.

Compartments IIT, IV, etc. in turn supply de-
multiplied frequencies. The last one produces,
at Its output end, at B, a voltage at the frequency
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.0f the picture synchronizing signals, for instance

50 per second and in a form illustrated by the
curve of Fig. 3.

Buch a system having bzecn provided, it is then
combined, as above stated, with s common ad-
justment potentiometer, through which the in-
dividual potentiometers 5, §’, etc. are fed, instead
of having them controlled, in the usual manner,
by the high frequency of the station.

It will be readily understood that with this ad-
justment common to the various compartments,
it ia possible simultaneously to vary the respective
discharge of condensers I, (', etc., by proportional
amounts, which also ensures proportional dis-
placements of all the intcrmediate frequencles of
the system.

Thus is ensured the maintaining of the ratio of
the extreme frequencies, but it should be well
understood that all other assemblies giving the
desired result might as well be employed accord-
ing to the invention.

Such a system can be employed such as above
explained, but, advantageously, I further make
use of other features such as the following, which
might eventually be employed separately.

According to one of these features, which will
be supposed to be applied to a system of the type
above described, I have recourse, for stabilizing
the frequencles generated by said system, to
means utilizing the superposition of a stanhdard
frequency for reacting, in a suitable manner, up-
on the elements upon which depends the value of
sald frequencies.

Thus, considering the voltage of the picture

- synchronlzing stgnals, obtained at the output end

of the system at B, which, in the example that
has been chosen, varies at a frequency which is
supposed to he of 50 periods,

a. there Is superposed to this voltage, by means
of a suitable mixing device 8 of a known type, the
alternating sinusoidal voltage of a distribution
system of 50 perlods frequency (Fig. 3), this su-
perposition giving rise to a combined voltage as
illustrated hy Fig. 4;

b. there Is effected, through any suitable megns,
& detection of the tops of the curve of this result-
ant voltage which detection 1s to produce a con-
stant rectified continuous voltage, if both of the
component frequencies remain the same, but, on
the contrary, a variable voltage if dephasings take
place due to varlations between these two fre-
guencies, and

¢. the voltage that is obtained 1s caused to act
upon at least one of compartments I, II, etc. or
upon eaeh of these compartments, and that
through one of the elements upon which the fre-
quency depends, for instance the control grids of
tubes I, t, etc., as shown by the drawing.

In the example illustrated by the drawing, it
has been supposed that detector 9 includes a
diode tube 0 and that the negative rectified
voltage |1 is utilized for polarizing, with suitable
couplings shown at {2, {2, ete., sald control grids,
the whole belng arranged In such manner that
an action is obtalned upon the discharge speed
of condensers 1, {’, etc. In a correcting direction,
that is t0 say {n such manner as to bring the final
frequency of signal B to a value equal to that
of the distribution system.

In order to obtain this result, it suffices that,
if the signals succeed one another at time Inter-
vals shorter than it 1s desired, the discharge
speed of I should be reduced, which corresponds
to tube 2 being more polarized, that is to say the
absolute value of negative voltage (| being in-
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creased. Now, an examination of Fig, 4 shows
that this s what takes place when the signals
tend to move toward the left, since the maximum
ordinate of their tops then tendg to Increase.

Whatever be the particular arrangement that
is chosen, I obtaln a system the operation of
which results sufficiently clearly from the preced-
ing explanations for making it unnecessary fur-
ther to describe it. This system has, over those
existing at the present time, many advantages,
and in particular that of ensuring a better sta-
bility of the frequency.

On the other hand, it 1s known that, in a tele-
vision system, it s necessary to obtain a very
sharp synchronism relation between the two ex-
treme frequencles, that is to say, in particular,
the frequency of the lines and the frequency of
the pictures, the second of which must be, very
accurately, a sub-multiple of the first. The de-
gree of synchronism that s required is especially
important with the interlacing method, the effi-
ciency of which |s wholly nullified if the end of
8 picture, for instance, is not obtained for exactly
the same position of a line of a glven number.

According to a feature of the preseni inven- ..

tion, In order to obtain the desired result, the
whole of the oscillator system Is first arranged
in such manner as to inelude a fundamental gen-
erator coupled with a serles of generators of re-
spective sub-multiple frequencies, which are in-
terrelated to one another, as bprecedingly
described.

These generators are preferably such that they
supply a saw-teeth curve because such an ar-

rangement permits of Increasing the accuracy

and the stability of the interrelation between the
generators, and therefore the synchronism.

It suffices to utilize for this purpose any known
device, of the relaxation or other type with ordi-
natry tubes mounted as multivibrators or tyra-
trons.

If it is supposed, by way of example, that It is
desired to obtain, in the interlacing method, an
analyslg corresponding to 441 lnes and 50 half
pietures per second (therefore 25 complete pic-
tures per second) I may make use of a funda-
mental generator C (Fig. 6) glving a frequency
of:

F=441x50=22.050 cycles

and to which are successively connhected gener-
ators D, E, F, G; glving the following sub-mul-
tiple frequencies:

22050

—7a=3150

3150 _
S5 =450

450
T = 150

3 =50

the last one giving the picture frequency.
Instead of making use of a fundamental gen-
erator of a frequency equal to 7, I might make
use of another generator of different frequency,
for instance
i

2

as shown at C’ on Fig. 6.
Tn Figs. 7 and 8, I have shown, merely by way
of example, two mountings corresponding to the

use of tyratrons.
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According to the embodiment of Fig. 7, the syn-
chronizing sighals coming from the preceding
generator are applied to the grid of tyratron U
through a condenser 3i. The leak resistance
is shown at 32 and adjustment resistance at 33.
The plate of the tyratron which is connected with
high voltage HT through an adjustment resist-
ance, returns to the mass through a condenser V.
The cathode circuit is positively polarized, The
saw-teeth signals coming from sald plate (and
diagrammatically shown on the drawing) are
then transmitted through & condenser 84 to the
grate of a tube 36 which feeds, with the usual
phase difference of 180°, a saw-~teeth current (also
shown by the drawing). These signals are flnally
transmitted to the next generator and so on.

Fig. 8 shows an analogous system In which the
same reference numerals deslgnate the same ele-
ments. The only difference lles In the fact that
the signals, indicated on the drawlng result from
the practically instantaneous charge and dis-
charge of cathode U. By using preferably in the
cathode circuit a resistance R, I obtain in sald
clrcuit very short signals (top of Fig. 8) corre-
sponding to the successive discharges of con-
denser V; these signals are utillzed for synchro-
nizing the next generator.

Such systems produce saw-teeth curves of very
sharp shape which are well adapted to the desired
purpose.

With a series of such generators or any analo-
gous arrangement, I combine means for checking
the accuracy of the synchronism, that is to say
the demultiplication, which means are constituted
by at least one cathode oscillograph the plates or
series of plates of which may be coupled at will
with at least two of the various generators. I
can thus bring into light the synchronism that Is
obtained, in accordance with the aspect of the g
resultant curve visible in sald oscillograph. K

For instance, considering such an oscillograph
Ol (Flg. 6) and supposing (also by way of ex-
ample) that two of the plates of sald oscillpo-
graph are earthed, it will be seen that If the two
other plates are respectively connected to gener-
ators C and D, I obtain on the screen of the
oscillograph a ILdssajou curve which, when the
demultiplication ¥ is ensured in an exact man-
ner, must be constituted by seven teeth, for In-
stance, in the horizontal direction (that is to say
with sharp vertical ridges).

If now, without modifying the connection be-
tween generator D and the corresponding devi-
ating plate, I connect the other plate to gen-
erator E, I must obtain, under the same condi-
tions, a resultant curve having seven teeth, in
the vertical direction.

Of course, it is advantageous, in order to per-
mit of working quickly, to make use of a switch
such as a, Including a suitable number of con-
tact studs, for instance three, If It is desired to
be able to check the synchronism between C and
C’, when a generator such as C’ has been pro-
vided.

The same checking operation can be performed
with the following generators such as E, F, G, and
this either with another osclllograph O2 as shown,
or by means of the same oscillograph O! associ-
ated with the switch g Inciuding a suitable num-
ber of contact studs.

Anyway, whatever be the particular embodi-
ment that 1s flnally chosen, I obtain a system
the operation of which results suficiently clearly
from the preceding operations for making it un-
necessary to enter into further details.
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- This systein. hms over proior:systems used - for
the.smme purpose, the following advaniages: .

(g¥-it ensures an. easy, quick and very exact
checking of the demultiplicetion ratio, that is to
say of the synchronism; and

(b} it renders that synchronism more eﬂectwe.
owing to the saw-teeth shape of the oscillations,
which permits of connecting the various gener-
ators withi cne agnother in a safe number.

Of couide; I may utilize supplementary syn-
ehtonizitig means,.for instatice such as described
inPigs. It . . .

ot
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- In a generdl mamar; while I have, it thi sdows
description, diztlosed 'whet It deety t0 heiw
tical atd effictent embodiments vf the )
vention, it should: be ‘well andensboikd: dhmt

not wish to be limited thereio-&a mwv’be -

changes made in the. arrabhgenidnt dimpeition:
and form of the parts without dermitiog :Eviaky;
the principle of the present invenuon ;;L: ¢
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This system has over prior systems used for
the same purpose, the following advantages:

(@) it ensures an easy, quick and very cxacl
checking of the demultiplication ratio, that is to
say of the synchrenism; and

(b) it renders that synchronism more cffective,
owing to the saw-teeth shape of thoe oseillations,
which permits of connecting the various gener-
ators with one another in a safe number.

Of course, I may utilize supplementary syn-
chronizing means, for instance such as described
in Pigs. 1 to 6.

)
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In a general manner, while I have, in the above
description, disclosed what I deem to he prac-
tical and efficient embodiments of the present in-
vention, it should ke well understood that I do
not wish to be limited thereto as there might be
changes made in the arrangement, disposition
and form of the parts without departing from
the principle cf the present invention.

HENRI pE FRANCE.





