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This invention relates to a circuit-arrangement
for stabilizing a frequency-modulated oscillator
according to my copending U. S. A. patent appli-
cation No. 665,008 filed April 26, 1946.

The said copending application describes a
circuit-arrangement in which a control voliage
controlling the frequency of the oscillator, is
generated across a control condenser which is
inserted in the circuit of two series-connected
rectifiers having the same pass direction, the
junction point of these rectifiers being connected
to the oscillator through a charging condenser
which is small with respect to the control con-
denser, and the latiter being conunected, across
a resistance, to a comparision condenser which
is likewise included in the circuit of two series-
connected rectifiers of which the junction point
is connected to the oscillator through a conden-
ser which is larger than the charging condenser.

In this event the problem arises that the control
condenser can be charged only in one direction,
since charges of opposite polarity leak away
through both series-connected rectifiers. In the
prior application this drawback was obviated,
since a counter-voltage was generated somewhere
in the circuit of the first-mentioned series-con-
nected rectifiers and in order to eliminate the
influence of the first-mentioned voltage on the
zero-value of the control voltage, an equal voltage

was generated in the circuit of the lagt-men-

tioned series-connected rectifiers.

The invention permits the circuit-elements, by
means of which these two counter-voltages are
produced, to be dispensed with. To this end,
gecording to the invention, the control-voltage
produced across the control-condenser is taken
frorn a tapping of the resistance connected be-
tween the comparison condenser and the control
condenser, at which tapping the control-voltage
is zero for the central frequency-wave of the
oscillation produced by the oscillator.

In order that the invention may be more clear-
ly understood and readily carried into effect, it
will now be described more fully with reference
to the accompanying drawing, given by way of
exasmple.

In this drawing the reference numeral ! desig-
nates a frequency-modulated oscillator which is
to be stabilised. The oscillator is connected,
through the condenser Ci, to the junction point
of the two series-connected diodes D:i and D2
which have the same pass direction and the cir-
cuit of which includes the control condenser Ca.
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2

through a condenser C4, to the junction point
of the two series-connected diodes Ds: and Du
which have the same pass direction and the cir-
cuit of which comprises a comparison condenser
Cs3, the charging condenser C: having a small
value with respect to the control condenser Ca
and being also smaller than the condenser Ca.

The comparison condenser C: is connected to
the control condenser Ce through a resistance R.
In this manner the condenser C2 is charged
through the charging circuit D1, Ci1, D2 and dis-
charged through the resistance R, the voltage
set up across the condenser Cz2 being a measure
of the frequency of the oscillations produced by
the oscillator .

As a rule it is desirable that the control voltage
should be equal to zero for the central frequency
of these oscillations. In this event the difficulty
arises that the condenser Ca can be charged only
in one direction, since charges of opposite polarity
leak away through the two series-connected di-
odes D1 and Dz. In the principal apnlication this
disadvantage was obviated by producing a coun-
ter voltage in the circuit of the two diodes Di
and Ds, for instance by means of a current tra-
versing a decoupled resistance which was in-
cluded in the circuit of these diodes. To pro-
vide that voltage across the control condenser Ca
was again equal to zero for the central frequency,
an eonual counter voltage was produced in the
circuit of the two diodes Ds and D, for instance
likewise by means of an equal current traversing
a decoupled equal resistance, which two currents
could be supplied by the same source.

The invention is based on the recognition that
this separate direct current supply can be dis-
pensed with, since the series-circuit comprising
the diodes D1 and D: the resistance R and the
diodes Dz and D« is traversed by the same direct
current so that an equal counter voltage is pro-
duced across the decoupled resistances connect-
ed, for instance, in series with the diodes D: and
Da,

It proves to be possible to provide these two
decoupled resistances, across which the counter
voltages are produced, in series with the resistance
R. Furthermore it appears that in this event
these resistances are not traversed by high-ire-
quency current, since the condensers C: and Cs
constitute a short-circuit for this cuirent, so that
the decoupling condensers across these resist-
ances can be dispensed with. Consequently, the
circuit-arrangement is simplified to the case in

The oscillator is at the same time connected, 55 which the contro! voitage is taken from the
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tapping point 2 of the resistance R, the circuit
elements, by means of which the back electromo-
tive foreces had to be produced, being dispensed
with.

The efficiency of the circuit thus obtained will
be shown with reference to the following calcu-
lation:

Assuming that the source of potential | pro-
duces an asymmeiric voltage with o positive am-
plitude ¥ and a negative amplitude Ea.

The condenser C1 is charged per cycle through
the dicde Di to a voltage K2 and receives a charge
CiE2. Subsequently this condenser is discharged
through the dicde Dz and acquires the voltage
(E:1—V) (¥ being the voltage set up at the con-
denser Ca2), since the condenser Ci is small with
respect to the condenser Ca2. Consequently the
condenser 2 receives per cycle a charge
C1E:+-Ci(E1—V)=C1(2E--V) where Ei14-E:=32E.

The condenser C: is charged to a voltage Ei,

ang the condenssr C» o 2 voltage E2-E1=2E, the
voltage drop duse to the discharge of these con-
densers beu g sialler gs they have a larger value
with respect to the condenser Ci.

The condenser C: is discharged across the re-
sistance R, the charge leaking away per unit fime
being equal to

2E4+-V
R

Consequently we have per cycle:

_2B+V

C(E—TV)= TR

where f represents the frequency of the oscilla-
tions produced by the oscillator, whence it fol-
Iows

fRCi—1

V=SRC,F1

2E

If the control voltage is taken from the tapping
point € cf the resistance R, at which the value of
the voltage taken off of the central frequency fo is
equal to gero, we have

where r represents the resistance between this
tapping point and the condenser Coa.
Inserting this expression in the preceding re-

it
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lation we find for this central frequency fo the
condition:
fo(R—2r)Ci1=1

What I claim is:

I. A circuit arrangement for producing a con-
trol potential having variations in sign and am-
plittide proportional to deviations in frequency
about a given value of a wave appiied thereto,
comprising a frst capacitor, means to ecyclically
charge said first capacitor in a given direction
comprising a second capacitor and a first recti-
fier element having one terminal thereof con-
nected to one terminal of said first capacitor and
having the other terminal thereof connected to
one terminal of said second capacitor, a second
rectifier element connected in shunt with said
first capacitor and said first rectifier and having
a polarity in series with said fArst rectifier ele-
mcnt means to apply said wave to the free ter-
minal of said first and second capacitors, a third
ca;:zclbm means to c¢yclically charge said third
capacitor in a direction opposits to the direction
of chnarge of sald first capacitor comprising a

fourth eapacitor and a third rectifier element hav-
ing

one terminal thereof connecied to one ter-

21 0f said third capacitor and having the
v terminal thereof connected to one terminal
said fourth capacitor, a fourth rectifier element
nunected in shunt with said third capecitor and
.,:‘d hlro rectifier element and having a polarity
ries with said third rectifier element, means
to ap sly sald wave to the free terminal of said
third and fourth capacitors, a resistance element
interconnecting the junction of said first capac-
itor and first rectifier element and the junction of
said third capacitor and said third rectifier cie-
ment, said resistance element being providegd with
tapping, and means te derive said control poten-
tial from said tapping.

2. A circuit arrangement as claimed in claim 1
wherein said second capacitor has a smaller ca-
pacity value than said first capacitor and said
fourth capacitor.

GERARD HEFP.
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