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The elements (more particularly the induct-
ance) of osclillatory circults for short waves and
ultra short waves are required to have a particu-
larly high quality (i. e., high @). When resort-
ing to ever shorter waves the fact 1s that the re-
sultant capacitance of the osclllatory circult can-
not be reduced in the same measure as the wave-
length. The limits are set by the capacitances
of the circult and of the tubes., But, if despite
this fact the resonance resistance of the oscilla-
tory circult should be sufficiently high, the qual-
ity of the inductance 1s required to be greater
accordingly.

In this connection oscillatory circuits having
coils designed to represent surfaces of bodles were
found to be favorable; these clrcuits have be-
come known in the form of so-called sphere cir-
cuits. Fig. 1 shows schematically a known type
of so-called sphere oscillatory circult.

The Inductance of the oscillatory cineuilt of

Fig. 1 consists of a central copper tube Z and
two copper cups i and Ha. The capacitance
of the oscillatory circuit is determined by the
capacitance of the two ennular flanges FlIi and
Flz. This is increased by the natural capacity
of the sphere which Is low as such., The spherical
construction affords as such already among cther
advantages an economical structure as regards
the mesans required and space required. The dis-
advantage of this oscillatory circuit lies In the
comparatively small surface of the coil and in
the unfavorable distribution of the surfaces,
Thus, the current loop (central copper tube)
shows a very small surface, This disadvantage
15 particularly annoying if the variation of the
tuning is carried out by changing the distances
between the flanges, because unless provision is
made at the outer edges of the flanges for dis-
placing the same, the central inner conductor is
to be provided with & threading, for instance, for
the purpose of shifting the cubs and therewith
the flanges relative to each other. In the spheri-
cal cineuit the especlally unfavorabe cenditlon is
that owing to the condenser being situated at the
outside, a complete shielding is not insured with
simple means. It i1s not possible to bring about
s complete shielding by connecting to each other
the outer edges of the flanges forming the con-
denser, since in this case the condenser would
thereby be short circulted. Hence, it 1s necessary
to provide an additlonal shield to be placed
around the sphere circult but aslde from addi-
ticnal means thereby required there would be ob-
tained a further influence upon the values of the
capacitance and inductance.
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These drawbacks of the known. sphere circult
are avolded to a great extent by the circult ac-
cording to the invention without sacrificing the
advantages of the known srrangement. The
fundamental idea of the invention resides in
placing the condenser of the oscillatory circuit in
the Inside, 1. e,, in connecting the condenser plates
at all limit edeges through the coll representing
the surface of s body. The osclllatory circuit for
short waves and for ultra-short waves, accord-
ing to the invention and in which the coll Is de-
slgned to represent the surface of a body, thus
comsists of a closed hollow body, more especially
one which is symmetrical to the rctational axis
and forming at the same time the coll and the
condenser; for example, a sihgle turn torold.
Preferably, the coil is formed by an annular hol-
low body slotted at the inside and the condenser
is formed by fiat plates joined through the an-
nular slot. The radiation of such a circuit to-
wards the outside is null because the magnetic
fleld as well as the electrical fleld remain ex-
clusively inside the hollow space. Since the Inner
surface of the coll Is very large and since fur-
thermore the distribution of the surfaces is more
favorable as compared with that of the spherical
circuit, namely & large surface in the current loop
and a small surface In the current node, there is
obtained a high quality of the oscillatory cincuit.

A better understanding of the Invention may
be had by referring to the accompanying draw-
ing wherein Fig. 1 represents a known type of
oscillatory cireult given for the purpose of expo-
sition, and Fig. 2 represents, by way of example,
an oscillatory circuit in accordance with the in-
vention.

Referring to Fig. 2, which illustrates a pre-
ferred embodiment of the inventlon, it will be
seen that the osclllatory circult consists of two
equal cup shaped halves Hi and Hz having the
form shown, which are joined together in a suit-
able manner at the outer edges therof, such as
for instance fianged together, or soldered to-
gether. The two cups which are arranged in the
example shown, symnmetrically to a plane extend-
ing at right angle to the rotational axis A, are
pressed preferably from sheet metal more espe-
clally from copper sheet material, so that after
completing the rigid joining of the two halves,
the body is highly flexible., The inner surface of
the cups Is sultably silvered. The oscillatory cir-
cult, according to the invention, is not limited to
the mode of construction shown In Flg, 2. In
another appropriate mode of construction one of
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the two cup-shaped halves may be substituted,
for instance, by a flat plate.
The Inductance of an annular coil having but
a single winding is expressed as is known as fol-
lows:
L=2x(D—yDF—d®). 104 )
Hereln is D the mean diameter of the ring and
d the diameter of the circular cross section.
When choosing D=2d, the following simplified
equation 1s obtained:
L=2r{2—+/3)d. 100 =1,684.10°0]
PFor d=>5 cm there 13
L=8410"H 3
The distance between the two condenser plates
is, for instance, chosen to be:
§=0,2
Then the capacity will be:

2)

0,02 cm.
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The resonance frequency of the circult will then
be:

&
C=W=appmx. 10-100 pF

f=2r\/—]—fc—,=l70—550MHz(.\==1,7—0,55m) (5)
Higher natural frequencles can be readily ob-
talned by reducing the dimenslons of the circuit.

The natural freguency of the osclllatory cir-
cuit can be varled continuously by varying me-
chanlcally the distance between the condenser
plates, The mechanical change of the sald dis-
tance can be earried out without play in the case
of a hollow body produced from flexible sheet
metal, for Instance by means of a screw pressing
from the outside eventually together with a round
dise. Hoawever, it may also be of advantage 1o
carry out the varylng of the sald distance by
screwing the two halves of the holiow body to-

204

30

33

40

207,650

gether or by means of a surrounding nut whleh
presses the two halves against one another to a
greater or lesser degree. In the case of a hollow
body being sealed up In an alr tight fashion,
a further advantageous solution in varying the
plate distance resides In changing the pressure
prevalling in the hollow space. To this end
the hollow space may be fllled with any gas in-
cluding air or with a non-conducting liquid hav-
Ing an especiglly favorable value of the dielectric
constant,

Another way of varying the tuning exists in
introducing or turning a metal disc or a dieleciric
inside the hollow body or between the condenser
plates. Thus, inslde the hollow ring an annular
metal disc may be rotatably arranged so that
in this way the inductance will be more or less
short elreulted. It is also possible to move in and
out a metal disc or a dielectric between the con-
denser plates.

The oscillatory clrcult according to the Inven-
tlon is utilized to advantage, for instance, in gen-
erator clreuits, In this case one or several os-
clliatlon tubes may be arranhged suitably inside
the hollow body, whereby very short connection
lines are obtained. The operating potentials are
hereby applied in the nevtral zone {(at the outer
circumference of the annular body). The enetgy
may be derived across a wire loop rotatably ar-
ranged inside the ring,

The oscillatory circuit may also be used ad-
vantageously alone as fllter element, or wherever
there is need for a tuned circuit such as in an
oscillator or amplifier circuit, or in connection
with other elements of a circuit arrangement
such as, for Instance, in bridge arrangements
for measurements. The oscillatory circult of the
invention can also be used for influencing an
electron stream passing through the electric fleld
of the structure, or vice versa.

ANDREAS JAUMANN.



