March 19, 1940. R. ANDRIEU ET AL - 2,193,850
OSCILLATION GENERATOR -
Filed Aug. 9, 1938 2 Sheets-Sheet 1

ouTPUT

By

ourPyT

INVENTORS
ROBERT ANDRLEY

'BY " WAX GEIGER
.. ;i‘s ‘2'1 d 1

TTORNEYS




March 19, 1940. R. ANDRIEU ET AL 2,193,850

OSCILLATION GENERATOR
Filed Aug. 9, 1938 2 Sheets-Sheet 2

Vig.5

/

33 .

' < oureur

$34

37 1

. _

(27

3

/]

8

'—“4”‘,""*"" l
U’I 4 oyTPUTS
71 11

%/3 oyTPUT
= j— INVENTORS

= ROBERT ANDRIEU
MAX GER

= ng

ATTORNEYS



| ) PatentedMﬁr. 19, 1940

 UNITED ST

<

2,193,850
OSCILLATION GENERATOR

Robert Andrien, Berlin-Grunewald, and Max
Geiger, Berlin-Schoneberg, Germany, assignors
to Telefunken Gesellschaft fiir Drahtlose Tele-
graphie m. b. H., Berlin, Germany, a corpora-
tion of Germany

Application August 9, 1938, Serial No. 223,804
In Germany April 23, 1937 ’

3 Claims. (CL 250—36)
Figure 3 shows a modificati

2,193,850

ATES PATENT OFFICE

on of the oscilla-

For a number of technical purposes, for in-
_stance, for oscillographic work with Braun cath-
. ode-ray tubes, and also in television work, it is
necessary to produce a preferably periodically
§ recurring current or potential wave by the aid
of given control currents or control voltages and
a time-base or sweep-circuit organization. To
make matters clearer, what is here and further
" below meant by “sweep or time-base circuits”
10 is g circuit organization in which, after each im-
pulse produced by the control current or control
potential, an identical current or voltage wave
“shape will be produced in a similar manner, or
in which, in the absence of such control current
18 or control potential, periodic current or voltage
variations will arise. Typical instances of such
circuit arrangements are embodied in the so-
called self-blocking oscillator, the so-called mul-
tivibrator, and others. Now, in a great many
20 cases arising in practice, on the one hand, the
shape of the control current or the control volt-
age will not always be exactly the same, while,
on the other hand, the demands to be made in
practice regarding the constancy and stability of
26. the current or voltage wave shape in such a sweep
’ or time-base circuit organization are extreme-
1y severe. An instance is the synchronization of
the line series change (vertical change) in tele-
vision receivers which operate on what is known
30. as the interlaced scanning method. The curve-
shape of the current in the deflector coils or the
curve-shape of the potential at the deflector
- plates for the slow picture co-ordinate must be
extremely constant in order to prevent all risks
35 and chances of a shift being caused in the two
series of lines in relation to each other in the
vertical sense. Other instances where the prob-
“lem of producing an ever recurring uniformity
of the shape of current and voltage is of simi-
40 lar importance and value shall be discussed in
more detail further below.

Now, the basic idea of the invention is to de-
vise ways and means which, in dependence upon
the initiation of the current or voltage shape in
the time-base circuits, will diminish or eliminate
the further controlling effect of the control cur-
rent or the control potential.

The invention may best be understood by re-
ferring to the drawings, wherein like reference
characters represent like parts and wherein:

. Figure 1 shows one form of an osciilation gen-
erator; :

PFigure 2 shows another form of an oscillation
86 generator;
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tion generator shown in Figure 2;

Figure 4 shows still another form-of a gen-
erator; i

Figure 5 shows the control or synchronizing
of a conventional multivibrator, and

Figures 6 and 7 show still further modifica-
tions of the present invention.

Referring to Pigure 1, 10 is a pentode. The
plate circuit of this tube includes a resistance
i1. To the plate are connected a coupling con-
denser 12 and a resistance 13. These two cir-
cuit elements insure coupling relation with a
tube 14 comprised in the blocking-oscillator cir-
cuit organization. 'The primary and secondary
winding of the blocking oscillator have been des-
ignated by 15 and {6, respectively, while the re-
sistance-condenser combination in its grid cir-
cuit bears the numeral 1. In the plate circuit
of tube I4 is included a resistance (8, while the
screen-grid circuit thereof contains a resistance
19. Associated with the screen grid of tube 14,
through a coupling condenser 20, is the grid 3
of the pentode tube 10, the requisite grid leak
being indicated at 21.

Now, an arrangement such as illustrated in
Figure 1 operates in this manner that a given
control potential is impressed upon the control
grid { of tube 18 in the form of a negative im-
pulse @¢. As a result, the plate current which has
previously been flowing in the tube 0 is inter-
rupted and cut off, and as a further result a
rise of potential is caused at the anode end of
the resistance {f. This rise of potential through
the resistance-condenser coupling combination
13, 12 reaches the control grid of the blocking
oscillator tube (4 which, up to that instant shall
be assumed to have carried no plate current.
In the circuit organization here shown the plate
current is zero as long as across the resistance-
condenser combination {7 in the grid circuit of
the blocking oscillator there still prevails a suf-
ficiently high potential acting in the sense of
the plus and minus signs there indicated: But
as a result of the rise of potential at the anode
end of resistance {{, the control grid potential
of tube {4 is raised to a point where plate cur-
rent begins to flow. This current, by virtue of
the feedback relation established through trans-
former 15, 16, results in the initiation of a grid
current; and this current, as well known, causes
the condenser of combination {7 to be charged
more strongly in the sense of the plus and minus.
signs here indicated so that, upon termination of
the plate-current impulse of tube {4 there pre-
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vails & markedly negative potential across the re-

sistance-condenser combination {71 which will
preclude and block the flow of current in tube
14. As a result of the commencement of plate
current flow in the tube 14, there is caused at the
same time a decrease of potential at the lower
terminal of resistance (9 in the screen-grid cir-
cuit so that a potential will come to act at the
grid 3 of tube 10 which will block the plate cur-
rent in this tube, regardless of the shape or de-
velopment of the impulse a at its grid (, as long
as the current impulse in the blocking oscillat.or
{4 persists.

In this manner an ever uniform and identical
shape or trend of the plate current impulse in
the blocking oscillator will be insured since, as
explained, the controlling action of the impulse
at the grid | of tube 10 upon the blocking oscil-
lator tube is eliminated and suppressed once the
plate current impulse has been initiated in tube
14, In order to cause discontinuance of the
controlling action there is here used the influ-
ence which is exercised by the current-carrying
screen-grid of tube (4 upon the discharge path
of tube 10. In other words, at the top terminal
of resistance {8 there is thus available a voltage
impulse which is substantially entirely independ-
ent of the particular shape of impulse a.

Figure 2 illustrates another exemplified em-
bodiment in which the grid circuit of a blocking
oscillator tube 14 (connected, as to the rest, in
a circuit organization similar to that shown in
Figure 1) includes a rectifier (diode) 22, that is,
in parallel relation to the terminals 23 upon
which the control potential is impressed. Re-
sistance 24 either is a separate resistance or else
the inner resistance of the control-voltage source
of supply.

The arrangement shown in Figure 2 operates

' in this manner that across the terminals 23 the

control potential is supplied in the form of a
positive impulse b, with the result that in the
tube {4 which previously was still cut off or
blocked by action of the residual potential pre-
vailing across the resistance-condenser combina-
tion 17, a plate current commences to flow. This
plate current, for reasons well known from the
operation of blocking oscillators, leads inside an
extremely brief interval of time, and by positive
action, to the development of a grid current,
for the reason that across the secondary winding
i6 of the feedback or tickler transformer 185, I6
a potential will be set” up in the sense of the
plus and minus signs there indicated. This po-
tential drives the grid current through the grid-
cathode path of tube {4 and the plate-cathode
path of rectifier 22, Inasmuch as the inner re-
sistance of this rectifier path is low compared
with the resistance 24, it follows that the con-
trol potential, from the very instant when the
rectifier becomes conductive, practically prevails
across resistance 24. Thus the influence of the
control potential upon the shape of the plate
current in the blocking oscillator is practically
entirely precluded. In other words, also in this
circuit organization the piloting or controlling
effect of the control potential as & function of
the initiation of the grid current flow and thus
indirectly of the incipiency of the plate current
of the blocking oscillator tube is practically ex-
cluded. The desired voltage impulse which will

“ be independent of the development and form of

L

the impulse b may again be taken off at the
left-hand terminal of the resistance 8.
Another embodiment in which the control po-
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tential is supplied to the cathode of a blocking
oscillator tube, and in which the control or pilot-
ing effect is also discontinued and cut off by the
aid of a rectifler is illustrated in Figure 3. In
this illustration, reference numerals {4—I8 de-
note s blocking oscillator circuit organization
of the same nature as in Figure 2. A transformer
which furnishes an impulse a is designated by
25, the rectifier again bears numeral 22, while

. & serles resistance or else the inner reslstance of

transformer is designated by 24.

The circult organization in Figure 3 operates
in this manner that, as soon as the impulse a is
initiated, the bias potential of tube {4 which
shall be assumed to be still blocked by the
residual charge across the resistance-condenser
combination 1T is reduced so that a plate cur-
rent starts to flow. This results in a drop of
potential in the sense of the indicated plus and
minus signs across resistance 24 so that the
rectifler 22 becomes conductive for current.
Thereafter, a practically constant potential pre-
vails at the cathode of tube {4 since the pilot
potential @, for reasons of the low inner resist-
ance of the rectifier 22 in contrast to the series
or inner resistance 24, will come to prevail prac-
tically completely across this resistance 24. The
result is that the plate-current impulse of the
blocking oscillator also in this instance has a
shape that is practically independent of the form
of the control or piloting potential a as soon as
the rectifier 22 becomes conductive, The desired
constant voltage impulse again is taken off at
the left-hand terminal of resistance 18.

Figure 4 illustrates & circuit organization in
which the control potential is fed to the cathode
of a blocking oscillator tube by the direct or
conductive way. Reference numerals 14 to {8
and 22 have the same denotations as in Figure
3. A tube connected below the blocking oscil-
lator is designated by 26, its plate resistance is

‘indicated at 27, while a resistance and condenser

which serve to establish plate coupling is indi-
cated at 28, 29. Between the elements 28, 29

.and the cathode of tube {4 is a series resistance $0.

The organization shown in Figure 4 operates
in this manner that the control grid of tube 26
is impressed with a positive pilot potential. Up
to the time where the said potential arises, tube
28 carries no current, while after the occurrence

10

3

1N

45

60

of the pilot pulse its plate potential suffers a -

decrease. Across the resistance 29 there will
thus arise a voltage in the sense of the plus and
minus signs here indicated so that also the cath-
ode potential of tube 14 is lowered. This leads
to the initiation of plate current in the blocking
oscillator 17 which from its plate first flows
through the resistance 30 and resistance 29 to
ground. The fall of voliage which thus results
across resistance 30 which is high compared with
resistance 29 occasions the opening of rectifier
22 5o that the plate current of the blocking oscil-
lator will then fiow by way of the said rectifier
which at the same time, in conjunction with
resistance 30, practically short-circuits the pilot
potential at resistance 29. ‘The desired stable
voltage impulses again are taken off at the left-
hand end of resistance I8.

The circuit organization illustrated in Fig-
ure 5 relates to the control or synchronization of
a multivibrator which, as known in the prior art,

comprises two tubes 31, 32 with the corresponding’

plate resistances 33, 34 and coupling resistance-
condenser meshes 35, 36, and 31, 38 respectively.
Rectifier 22 is included in the cathode lead of
tube 3f. 38 designates a high resistance.
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The operation of the arrangement shown in
Figure 5 shall be explained while the presupposi-

.tion is made that the tube 31 carries no current

and that tube 32 conducts a current. Across
the resistance 39 the control potential arises in
the shape of a negative voltage impulse a. This
impulse lowers the cathode potential of tube 31
so that a plate current begins to flow in the
tube 31. As a result of the coupling of the con-
trol grid of tube 32 with the anode of tube 31,
the current fiowing through the tube 32 is thus

caused to discontinue its flow as known in the’

art. The rapidly rising plate current of tube 3I
occasions across the resistance 39 a drop of
potential which will render the rectifier 22 con-
ducting.  Inasmuch as the inner resistance of
the same is low in contrast with resistance 39, it
follows that the control potential impulse a
thereafter will be practically short-circuited so
that at the plate of tube 31 the desired constant
voltage impulse may be taken off through lead
33’. The end of this voltage impulse, as well
known in the art, is governed by the disappear-
ance of the potential across the condenser 35 and
the incipient current flow thereby occasioned in
tube 32.

The embodiment shown in Figure 6 in which
the condenser 40 is disregarded, for the time
being, comprises the use of a rectifier arrange-
ment of the kind illustrated in Figures 2 to 5 in
the screen-grid circuit of a blocking oscillator
tube 41. The reference numerals 15 to I8 have
the same denotations as in Figures 1 to 5. The
rectifier is designated by 22, the terminals for the
leads of the control or pilot potential by 23, while
the series or inner resistance of the control-po-
tential source are indicated by 24.

The circuit organization shown in Figure 6
operates in this manner that upon rise of control
voltage b the screen-grid potential of tube 41
which up to that instant shall be taken to be
blocked by virtue of the action of'a residual
potential or charge at the resistance-condenser
mesh 11, is raised so that a plate current starts to
flow. This current is related to a screen-grid
current which across the resistance 24 causes a
drop of potential in the sense of the legended
plus and minus signs. As a result the rectifier
22 is rendered conducting so that the pilot po-
tential comes to act almost entirely at the re-
sistance 24, while at the screen grid there pre-
vails a practically constant potential regardless
of the further development or trend of the pilot
potential through the rectifier 22, The plate-
current impulse, therefore, from the very be-
ginning of current flow in the rectifier 22, will
develop almost wholly independently of the con-
trol voltage pulse b. The desired constant volt-
age impulse again is collected at the left-hand
terminal of the resistance 8.

Figure 7 shows a circuit organization in which
the control potential for a blocking oscillator is
fed to the plate. The rectifier 22 is inserted be-
tween the positive plate potential terminal and
the primary coil 15, while resistance {8 is includ-
ed in the cathode lead of the blocking oscillator
{4. The circuit arrangement of this tube re-
sembles the organizations shown and described
in the previous embodiments. Terminals 23 for
the supply of the control potential and resistance
24 also are related to the rectifier so far as their
position or connection is concerned in a way as
before described.

The arrangement Fig ire 7 works in this man-
ner that across the terminals 23 a positive po-

3

tential impulse b is impressed: which renders

conductive the tube 14 (which. previously had:

been blocked because of the residual charge of the
resistance-condenser mesh 17) by virtue of the
fact that the plate potential is raised. The en-
suing plate current occasions across the resist-
ance 24 a drop of voltage in the sense of the indi-
cated plus and minus signs so that the rectifler
22 also begins to conduct current. From that
instant, the rectifier 22 practically short-circuits
the pilot potential b, and the plate current flows
through the rectifier 22. At the cathode of tube
{4, from the very instant when rectifier 22 be-
gins to carry current, there may thus be taken
off a potential impulse which is practically inde-
pendent of the shape of the voltage pulse b.

As shown in Figures 1 to 7 all time-base or-
ganizations are so chosen that they will experi-
ence and produce saw-tooth waves even in case
of a failure of the pilot potential pulse. In the
practical use of time-base circuit organizations
it is usual occasionally to employ a somewhat
working method, that is, a method in which the

- time base circuits are subject to such a biasing

voltage that they will go through a sweep cycle
only upon the arrival of a control or piloting im-
pulse, while staying quiescent permanently upon
the.failure of such an impulse to arrive. It will
be understood that the invention may be readily
applied also to this latter instance. In fact, all
that is necessary to this end is that the point
marked A, in Figures 1 and 2, should be connected
with a constant negative potential to ground,
while in Figures 3 to 5 terminal B is connected
to a positive potential to ground. As to the rest
the operation of the circuit organizations remain
unaltered.

As also pointed out above, the invention is not
restricted to the control or piloting of blocking
oscillators or multi~-vibrators. On the contrary,
all timeé-base organizations with features as set
forth at the outset may be run on the principle
hereinbefore described. In fact, it would also
be feasible to control also time-base circuits com-
prising grid-confrolled gas or vapor-filled dis-
charge vessels working with an arc-like discharge
(“Thyratrons”) by the principle here disclosed.
In fact, it will be noted that circuit organizations
of a kind shown in Figures 3, 4 and 7 are readily
adaptable to time-base arrangements comprising
such discharge tubes.

As already pointed out, above circuit arrange-
ments of the described nature are to be used
particularly for the synchronization of line series
change in television receivers which are operated
by the interlace-scan method. The deflection in
the direction of the slow (or low-frequency) co-
ordinate of the image may be effected by the
aid of a saw-tooth generator which requires a
negative impulse for starting. All that is neces-
sary is to connect the input terminal in question
to the anode end of the resistance 18 in Figures
1 to 4 and Figure 6 or of resistance 33, Figure 5.
Also saw-tooth generators which require a posi-
tive synchronizing impulse, for instance, by the
aid of a reversing stage, may be operated by the
use of circuit organizations shown in Figures 1
to 6. However, it would also be possible to use a
circuit arrangement as shown in Figure 7, with
the synchronizing impulse being taken off at
the cathode end of resistance (8.

Referring to Figure 6 it is shown in what way
the time-base organization could be united with
a saw-tooth generator of known type. Between
the left-hand terminal of resistance 18 and the
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ground is inserted the condenser 40. -As long as
the tube 41 carries no current, condenser 40 is
charged through the resistance 18, and the “po-
tential prevailing at its upper plate rises in ac-
cordance with an e-function. As soon as the
impulse b arises, the condenser is again dis-
charged through thecathode-anodepath of tube 4!
so that the potential at its upper plate will rapid-
ly decrease again. When the time constant of
the circuit comprising the resistance 18 and con-

- denser 40 is high enough, the shape of the po-

tential at the upper plate of the condenser 40
will follow a saw-tooth curve. This potential
variation through the line may then be fed, for
instance, to a push-pull amplifier for the purpose
of rendering the saw-tooth curve symmetric or
it may be used in any other suitable manner.

For the synchronization of line series changes
in the interlace method the present invention
will be found of particular value and importance
for the reason that it satisfies to perfection the
requirement of insuring a2 return or fliyback am-
plitude of definite size in a sawtooth potential
(that is, the drooping high-speed flank of the
saw-tooth curve). It will be remembered that
this requirement, for a linear form of the up-
stroke of feeble inclination or slope, is the oniy
one to be satisfied if the mutual shifting of the
series of lines known as pairing and its marked
disturbing action is to be avoided, while the exact
timing of the initiation of return or down-stroke
is rather immaterial. This latter fact has the
result that when using a circuit organization of
the kind here disclosed, under certain circum-
stances, all such ways and means of an aux-
iliary nature may be dispensed with in the trans-
mitter as have heretofore been regarded as neces-
sary in order to insure uniformity in the ante-
cedents of the synchronizing impulse for line se-
ries change.

Circuit organizations of the kind here disclosed
are advantageously serviceable, for instance, also
in the case where by the aid of a perforated disc
and a photo-electric cell a series of impulses is
to be produced in which each individual impulse
has exactly the same form. In practice the ful-
fillment of this demand is occasionally attended
with difficulties where a perforated disc is used,
for the reason that the holes are not always of
exactly the same size from the outset or that
they may be partly clogged by dust and dirt.
These irregularities may be almost completely
eliminated by a circuit organization as here dis-
closed, for the reason that the curve-shape of
the control potential plays no lenger any essen-
tial part in the present invention.

The invention is useful, for instance, also for
the synchronization of line change in those tele-
vision methods known in the prior art in which
the synchronizing impulse for the slow picture
co-ordinate is subject to interruptions such that
the line deflection generator is constantly kept in
step. In describing this method it is stated that

9,198,850

the synchronizing impulse for the slow picture
co-ordinate consists of a number of extended
line impulses. These extended line impulses
which are there necessary for the synchronization
of the slow frame or picture co-ordinate may be
readily converted for the synchronization of the
line co-ordinate with a circuit organization of
the invention into impulses which will have a
shape and development exactly the same as the
normal line impulses. The operation of the line
deflection generator also during the synchroniza-
tion of the generator for the slow co-ordinate
will therefore be the very same as during the ar-
rival of the ordinary line impulses.
We claim:

1. A system for generating voltages of saw-

tooth wave form comprising a discharge tube hav-
ing a cathode, a control electrode and an anode,
circuit means for maintaining said anode positive
with respect to said cathode, means for electro-
magnetically coupling the control electrode to the
anode circuit, a diode including cathode and
anode electrodes, means for connecting the con-
trol electrode of said discharge tube to the cath-
ode of said diode comprising a parallel resistance-
condenser combination, means for connecting the
anode of said diode to the cathode of said dis-
charge tube, and means for applying potential
impulses to the electrodes of said diode.

2. A system for generating voltages of saw-
tooth wave form comprising a discharge tube
having a cathode, a control electrode and an an-
ode, circuit means for maintaining said anode
positive with respect to said cathode, means
for electro-magnetically coupling the control
electrode to the anode circuit, a diode including
cathode and anode electrodes, means for con-
necting the anode of said diode to the cathode
of said discharge tube, means for connecting
the control electrode of said discharge tube to the
cathode of said diode comprising a parallel re-
sistance-condenser combination, and means in-
cluding a resistance for applying potential im-
pulses to the electrodes of said diode.

3. A system for generating voltages of saw-
tooth wave form comprising a discharge tube
having a cathode, a control electrode and an
anode, circuit means for maintaining said anode
positive with respect to said cathode, means for
electro-magnetically coupling the control elec-
trode to the anode circuit, a diode including cath-
ode and anode electrodes, means for connecting
the anode of said diode to the cathode of said
discharge ube, means for connecting the control
electrode of said discharge tube to the cathode
of said diode comprising a parallel resistance-
condenser combination, and means for applying
potential impulses to the electrodes of said didode,
said last named means including an additional
electron discharge device.

ROBERT ANDRIEU.
MAX GEIGER.
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