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The: present invention is a further: im-
provement on:the arrangement described 1n
my application Serial No. 609,215, filed
December-27, 1922.

5 In the drawing=— )

Fig. 1 is a. diagrammatic representation
of a ecircuit arrangement embodying the in-
vention described in said application, and

Tigs. 2 to 5 inclusive are diagrammatic

10 representations of “circuit: arrangements of
vavious forms embodying -the present: in-
vention. :

Tn  accordance with said:application, the
wenerator is-connected in parallel with an

15 clement, a so-called: “trap” comprising. a
capacity. Cy. Tn determining: the: optimum
properties of this trap, particularly. its
capacity, the following: conditions must be
observed.. First, the operation:of produc-

20 ing oscillations of the: basic frequency must
proceed in the most favorable manner, for
example, the valueof the terminal potential
of the: generator must:not under any condi-
tions vary materially. from the idle running

25 value,.also -as:far:as possible - ther dynamo
must supply only. watt current; and also the
operation: must: be - as stable as possible,
ete.  Sécond, for the purpose of:developing
the strongest: possible: harmonic: of the de-

30 gired:frequency it1 is: necessary: that the
oscillating rcircuit; . as a: whole, constitute
either a- tuned or skightly capacitive: short-
civeuit for the- desived harmonie; disregard-
ing: ohmic losses,. but that: it: constitute an

35 cssentinlly inductive reactance for the other
harmonics; .or if it constitutes & capacitive

reactance -for -certain -other: harmonics, this

must be so larges that mno consicerable

oscillations. of undesived  frequency: will be
40 generated... Third, as:far as. possible the
machine must: be protected’ from all
harmonics, operating: waves . as: well as
othevs:. :

The attainment:of-the second condition is
frst of all dependent on the value of ithat
part- of the station whicli: comprises the
above-mentioned capacity Cp, the self-in-
duction of - the~ generator  and: possibly a
further -selfzinduction connected n: parallel
50 with the-generator:

These. three requivements-ave not always
insperfect iagreement with each:other. IFor

oY
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example, if the said -condenser comprised :in
the “trap "—which, as-above: stated, forms
part of ' the tuning. apparatus- which deter-
mines the development. of  the: necessary
overwaves;—is- dimensioned- for-the. purpose
of satisfying . the second requirement; . then
it. may happenthat: the -fulfillment of the
other Tequirements- will bevery difficult: or
impossible.. In.order to-obviate this- dif-
ficulty in laying out-the sending ‘station, in
nccordance with the- present Invention; a
further margin of safety is: introduced by
providing ‘a-tuning device: which- serves- to
determine the development. of- the - desived
harmonic and which is- separate- from the
trap which is-arranged. inparallel with the
generator; Preferably, this tuning -element

is-composed of .a capacity and.an inductance -

provided in parallel with each:-other: and is
arranged in series with an:iron .core-choke
coil. ' o

The - foregoing: will be- more: fully ex-
plained by -means-ot the circuit -arrangement
shownin - Big, 1. In this.figuve, ¢ is-the
high frequency generator, C, and the induc-
tance of the-generator is-theitrap, L the iron
core choke.-coil, C; a-tuning condenser; 1
o' tuning inductance which. or a- part of
which : serves- alse as-a.coupling: with the
antenna. cireuit, A the antenna and L, the
éxtension coil...

The following should be:observed in de-
termining the values-of the separate elements
of-the station.

As far as the basic frequency.is-concerned,
the current of this-frequency, as: wellias all
others, passing through - the condenser is
leading : with respect: to its terminal poten-
tial. Then the branch Lj, Ci, Lq must be:so
tuned that its primary current of basic fre-
quency is-lagging, because only in this-case
can we- satisfy the first requirement for the
basic frequency.. If, for-instancey the-lead-
ing component.of.the: basic frequency.at the
condenser C, is exactly equal to the lagging
component- of the- basic frequency in the
Joading branch L, Ci,. L, then’ the - gen-
evator is freed from the wattless- current
and-must supply only.the:minimum -of cur-
vent which - is necessary for: covering: the
losses and the operating.wattless current out-
put. If, on the other hand, the Jeading:con-
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denser current exceeds the lagging current
components of the loading branch so that
the generator must supply a leading current,
no matter to how slight a degree, then the
value of the terminal potential of the gen-
erator may be made at all times equal to
the idle running potential.

It will be seen therefore, that, for the pur-
pose of satisfying the first requirement the
condenser must have such a value that its
capacitive reactance is near the inductive
reactance of the loading branch L, Oy, I,
for the basic frequency and preferably is
equal thereto or slightly smaller.

If, on the other hand, it is desired to de-
termine the value of the condenser C, which
would satisfy the second requirement then,
as more exhaustive study of the problem
has shown, this must be accomplished by
tuning the closed circuit comprising the ca-
pacity C, and the self-induction L, of the
generator ¢ connected in parallel with the
capacity C, for a frequency which is lower
than the desired operating frequency, but
higher than the next lowest frequency ex-
isting in the station. However, if it is at-
tempted to accomplish this, the capacity of
the condenser C, becomes so small that the
third requirement cannot be fully satisfied.
With respect to the harmonies which are
lower than the operating frequency, the in-
ductive reactance of the generator g will be
smaller than the capacitive reactance of the
condenser C,, so that it cannot serve satis-
factorily as a trap, i. e. as a protection for
the generator. Furthermore, the value ob-
tained will be lower than is desirable for
satisfying the first condition. :

In order to obviate this difficulty, in ac-
cordance with the present invention the con-
denser C, is given so high a value that it
will be satisfactory for the first and third
requirements. However, with respect to the
second requirement, the condenser C, which
now operates satisfactorily as a trap is no
longer used as a means for developing the
desired harmonic. The development of the
desired operating harmonic is controlled by
a tuning device which is separate from the
trap and which may be connected in the
loading branch in circuit with the iron core
choke coil.

In Fig. 2 the tuning device in question is
composed of a capacity C, and a self-induc-
tion L, whereas the condenser C, is of suffi-
ciently large dimensions to serve as a pro-
tection for the generator g against all har-
monics.

The aggregate reactance of the tuning
element C,, I, has a slightly inductive char-
acter for the hasic frequency so that the
loading branch may easily he made inductive
for this frequency. On the other hand, the
whole circuit which has a general multi-
wave character may now be tuned as a short-
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circuit or as a low capacitive reactance for
the desired harmonic.

The present improvement may be applied
to all of the circuits described in my earlier
application.

Thus, for instance, from the cireuit shown
in Fig. 4 of said application we may obtain
the circuit shown in Fig. 8 of the accompa-
nying drawings. In this figure also the said
tuning element L,, C, is provided in the
loading branch in series with the iron core
choke coil Ty The loading branch may in
this case be so dimensioned as to have a
capacitive character for the basic fre-
quency when the coil L, which, as shown,
may be an iron core choke coil, is so dimen-
sioned that, as far as the basic frequency is
concerned, its lagging current covers entirely
or partially the leading current of the con-
denser G, and the loading branch or even
exceeds it.

In a similar manner as disclosed in said
application, under certain circumstances
instead of using the tuning inductance I,
for coupling with the antenna, another in-
ductance comprised in the oscillating cir-
cuit and in which the desired operating
wave is strongly developed may be used,
. 2. a coupling inductance Ly as shown in
Fig. 4.

In all of the circuits hereinbefore de-
scribed, a potential is applied to the paral-
lel capacity C, which is approximately
equal to the generator potential. However,
it may happen that the condensers are con-
structed for a much higher potential so that
they cannot be fully utilized in the above-
mentioned circuits. In order to avoid this,
the condenser C, may be connected with the
generator ¢ either indirectly through the
agency of transformers adapted to increase
the potential or, preferably, a capacity C,
may be provided in the circuit through
which the generator current passes. The
condenser C, and an inductance L, in the
generator eircuit may be so dimensioned
that the potential of C, will be sufficiently
high for efficient operation. An embodi-
ment of this arrangement is shown in Fig.
5. The high potential at C, arises from the
fact that, with respect to the basic wave of
the generator, the circuit composed of L,
La, G, and L, G, forms an inductive react-
ance, and the branch L,, C,, including the
inductance of the generator forms a capac-
itive reactance. The same principle may
be applied also to the other circuit arrange-
ments.

Having described my invention, what I
claim is:

1. A circuit arrangement for high fro-
quency sending stations comprising a gen-
erator, an iron core choke coil and an in-
ductance coil connected in series, a con-
denser connected in parallel with the gen-

0

<«

80

96

100

103

—
it
<2

115

120

139



1Y)

1,624,006

erator and in series with the iron cove cholke
coil and the inductance coil so as to pro-
vide a loading branch circuit, an antenna
coupled with said loading branch circuit
and a tuning element separate from the
condenser for promoting the development
of harmonics of the desived frequency in
the loading branch cireuit, said condenser
serving also as a protection for the gener-
ator against the harmonics.

9. A circuit arrangement for high ire-
quency sending stations comprising a gen-
erator, an iron core choke coil and an 1m-
ductance coil connected in series, a conden-
ser connected in parallel with the generator
and in series with the iron core choke coil
and the inductance coil so as to provide 2
loading branch circuit, an antenna coupled
with said loading branch circuit, and tun-
ing means in the loading branch ecircuit for
promoting the development of a harmonic
of the desired frequency in such cireuut,
said means being composed of an inductance
coil and a condenser connected in parallel
with each other, the loading branch circuit
being tuned as a whole substantially to the
desired harmoniec.

3. A circuit arrangement for high ire-
quency sending stations comprising a gen-
erator, an iron core choke coil and an in-
ductance coil connected in series, a con-
denser connected in parallel with the gen-
erator and in series with theiron core choke
coil and the inductance coil so as to provide
a loading branch cireuit, a tuning element
separate from the condenser for promoting
the development of a harmonic of the de-
sired frequency in the loading branch ctr-
cuit, said element comprising an inductance

S

coil and a condenser, and an antenna cou-
pled with said last-mentioned coil.

4. A circuit arrangement for high fre-
quency sending stations comprising a gen-
erator, an iron core choke coil and an in-
ductance coil connected in series, a trap
connected in parallel with the generator
and in series with the iron core choke coil
and the inductance coil so as to provide a
loading branch circuit, said trap having a
capacitive reactance of sufficlent value to
serve as a protection for the generator
against all harmonics, and an antenna cou-
pled with said loading branch cirenit.

5. In combination, a source of alternat-
ing current, a circuit containing a fre-
quency converter and coupled to said
source, means connected in parallel to said
circuit for protecting said source from the
output frequency of said converter, said cir-
cuit having means for substantially reson-
ating the output frequency of said conver-
ter, and means for utilizing said output
{requency.

6. In combination, a source of alternat-
ing current, a first circuit containing a fre-
quency converter and coupled to said
source, a condenser connected in parallel to
aaid circuit for protecting said source
against the output frequency of the con-
verter, means for causing said source to op-
erate at substantially unity power factor,
said means including a tuning circult com-
prising a condenser and inductance in par-
a1lel in said first circuit, said tuning cireuit
also causing the output frequency of said
converter to be substantially resonated, and
means for utilizing said output frequency.

MENDEL OSNOS.
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