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This invention concerns an ultra high frequency
system, and comprises an electron discharge de-
vice circuit having a single tuned circuit which
_serves both as an antenns and as a control ele-
ment for the electron discharge device circuit.

In conventional transmitters, whether of the
master oscillator power amplification type or a
simple oscillator type, it is the practice to employ
a final plate tank circuit having as little losses as
possible, and to couple an antenna system to
the plate tank circuit to obtain power therefrom.
Usually, s resonant antenna system located at
some distance from the transmitter is used and
connected to the transmitter by a transmission
line which is preferably non-resonant.: In such
a system there is at least one other resonant cir-
cuit, namely the antenna system, to be properiy
tuned, besides the tank circuit: When very short
waves are employed, however, it is often unde-
sirable to use a long transmission line and hence
the oscillator system is located very close to the
radiating element in order to reduce the length
of line required. But when the oscillator is kept
so close to the radiator, there is no longer any
particular advantage in having the two struc-
tures, each designed solely for its particular
function, and in accordance with the present in-
vention a single structure is employed which acts
both as an oscillator tank and as a radiator and
which may be arranged to permit simple adjust-
ment of the loading of the oscillator tank circuit
without substantial effect upon the natural ire-
quency thereof.

" Accordingly, one of the objects of the present
invention is to provide a simplified ultra short
wave electron discharge device.transmitter sys-
tem wherein a single tank circuit can act both
as an oscillatory tuned circuit for controlling the
" frequency of an electron. discharge device gen-
erator and as a radiating element.

Although the foregoing object has particular
reference to a combined oscillation generator and
radiator, the principles of the invention are not
limited . in- this respect and. are applicable to
receivers, for which reason a more specific object
is to provide an ulfra short wave electron dis-
charge device receiver wherein a single resonant
circuits acts both as an antenna picK-up device
~and as a resonant input ecircuit for an electron
discharge device.

A more detailed description of the invention
follows in conjunction with the drawing, wherein:

Fig. 1.shows a conventional type of transmitter
circuit;

Figs. 2, 3-and 4 illustrate different electron dis-

10

20

25

30

45

50

55

2

charge device embodiments of the present inven-
tion; for use particularly at ultra high frequen-
cies; and

Fig. 5 1s a cross-sectionn of Fig. 4 along line
§—5.

Fig. 1 shows a conventional type of high fre-
quency oscillator employing a vacuum tube V
which has associated therewith a tuned circuit
in the form of a pair-of parallel rods A and B
each effectively one-quarter of a wavelength long.
A separate dipole antenna ANT is connected by
means of line X and coupling coil L to the oscil-
lator tank A, B. The rods A, B are connected
together at one end through radio frequency by-
pass and blocking condensers Ci, Ca2. The cath-
ode of tube V is.connected to the junction point
of condenser Ci, Cz and to ground. The grid and
plate electrodes of tube V are respectively con-
nected to rods A and B. A grid-bias resistor R
is provided to maintain the grid at a desired neg-
ative potential with respect to the cathode, and
a choke coil CH is provided between one end of
the-conductor B (as shown) and a lead extending
to the positive terminal of a source of unidirec-
tional potential HT. This source HT may be
placed at any suitable location, usually near the
electron discharge device equipment, while the
antenna may be more remotely connected, let us
say on the roof of ‘g building. The points of con-
nection between the grid and plate electrodes of
the vacuum tube V and the conductors A and B
of the tank circuit, are so chosen as to mateh the
impedance of the vacuum tube electrodes to the
impedance of the tuned line tank circuit as much
as possible. In the absence of coupling to the an-
tenna, the tank A, B has very low losses as radia-
tion from the two rods is, to a large extent, can-
celled out, since the currents in these rods are in
opposite directions.

According to the mventlon, there is eliminated
the need for using a separate antenna system
with its associated transmission line and coupling
elements. This is done by so arranging the main
oscillatory tank circuit that it functions both as
a control element for the vacuum tube circuit and
also as an antennsa system. One such arrange-
ment of the invention is shown in Fig. 2, wherein
the rods A and B are separated, as by bending, to
prevent the cancellation of radiation to the ex-
tent obtained in the conventional system of Fig. 1.
By means of such a separation, there is obtained
a much increased radiation resistance, and if the
two rods A, B constituting the tank circuit are
bent sufficiently far apart, the radiation loss may
be.made sufficiently large to load the oscillator
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48 much as required. For bending the rods A and
B, there is shown a turn-buckle arrangement M
having insulating rods linked.to the elements A
and B, as shown. It is thus possible, according
to the invention, to provide an optimum loading
on the tube. = o _

One advantage of ‘the invention résides in the
fact that there are no high frequency ‘currents
in the connecting leads from the electron dis-
charge device system to the apparatus supplying
energy to the system. Thus, the combined vac-
uum tube oscillation generator and:radiator can
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through a radio frequency by-pass condenser Cy,
and the cathode is connected to a point of inter-
mediate frequency potential.. This is done by
connecting the plate to the outer surface of the
outer conductor (as shown), while the grid and
cathode leads extend through apertures on dif-
ferent points of the inner conductor to suitable
bias and heating sources. ‘A transformer TR
shows one way of applying modulating potentials
The modulation can also be
effected, alternatively, if desired, by means of key

- K which is-in shunt to a portion R of the grid

be located on the roof of a building while the
source of polarizing potential,‘as well as the sig-- " -

nal modulating apparatus, may be located at
some distance removed from the generator and

radiator, with the connecting leads betweén them - °

devoid of high frequency currents.

Fig. 3 illustrates angther embodlment of the'

invention, wherein the-tank circuit is composed
of rods A’ and B’ ‘each - ‘of which-has a length
‘equal to -a quarter of the length of the operat-
ing wave and connected at one end to ‘the grid
-and plate electrodesof the vacuum tube V-through
suitable radio frequency by-pass and blocking
condensers’ Ci; -Cz. ‘Rods ‘A’ -and B’-are shown
bivoted “at pomts P, P intermediste their ends,
‘preferably mnear the center -of the tank circuit,
for :enabling the ‘rods “A’, B’ of ‘the tank to be
separated to any desired degree. This is done by
means-of ‘a handle H located at the-end of the
parallel'rod tank- removed from the vacuum tube.
In one position: the ‘rods of the tank circuit can
“he paralle] to each other, as shown in" dotted
lines, in whichcase there will be very little radi-
cation from the-tank circuit because of cancella-
tion:due to the currents in the rods flowing in
opposite directions.  The radiation resistarice of
the tank circuit:is increased by pulling the rods
A’, B’ apart by applying pressure to the handle
. H. The pivots P, P enablethese rods to be pulled
apart without ‘bendihg, ‘as shown. It should be
“noted that the grid and plate electrodes of the

_vacuum tube V are connected to.points of high

" voltage on the tank circuit. "This arrangement

. thus enables the radiation resistance to be in-
creased to provide proper loading for the oscil-
lator ‘tube V without substantially affecting the
. frequency “of . oscillation whic¢h “is  detéermined
mostly by the total length of the tank mrcuit be-
tween the grid and plate electrodes, . .

‘Fig. 4 shows another embodlment of the: ifiven-
tion which gives a more symniettical radigtion
pattern. In thisfigure, A’’ is the inner.cornductor
of a concentric line tank whose outer conductor
is B’”. 'The conductors A’’, B’’ .are connected to-

gether at-one end by a metalli¢ end plate D. 'The-

outer conductor may be of square cross section,
- 50 that a portion, at least.(the.open-ended upper
portion), of the outer conductor may be arranged
“fo swing. open. - The degree of the opering deter-
“raines the amotunt of radiation: resistance and
. hence the.loading of the oscillator. Although
'swmglng the upper portion of the outer conductor

~ open will change, to a small extent, the. frequency’

. .of oscillation-of the oscillator, this change is rela-
~tively minor and the circuit can be so designed
~that thére is any desired frequency of oscillation
for any particular. loading of the oscillator,
‘for the operation of the oscillator itself .(Fig. 4);
it should be noted that the grid is conhecteg to a
‘desired point of radio frequency potential on the

" inner “eonduétor through a radioc. frequency by-
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bias resistance.
Fig. 5is a plan v1eW of the tank circuit of Fig. 4

: a’ong the line §, 3 and is given to more clearly il-

lustrate the configuration of the tank circuit when

it-is swung open.

Although Figs. 2, 3 and 4 have been described
gbhove in connection with transmitter arrange-
ments, it should be understood that, if desired,
the same systems can be used for receiving pur-
poses, in which case the:vacuum tube will act as
a detector by suitably choosing the proper bias
and polarizing potentials for the grid and plate
electrodes.

In all of Figs. 2, 3 and 4 of the invention, it

.should be observed that a unitary structure hav-

ing only a single fundamental resonance’ fre-
quency is provided so ‘that there is no possibility
of any tuning adjustments being required except
for the purpose. of deliberately -changing -the
frequency of the tank circuit. “For very-shorf
waves, therefore, such that the combined oscil-
lator and radiator must be physwally close to-
gether in any case, there is obtained the advan-
tage that only the unavoidable losses of the single
resonant system need be subtracted from the use-
ful vacuum tube output power. Another advan-
tage is that the adjustment of the radiating
oscillator is greatly simplified in that the loading
may be adjusted by a single adjustment which
does not seriously affect the frequency, and no
tuning adjustment need be made on the radiating

System except for the purpose of ﬁne adJustment

of the frequency.
*What is claimed is: -

1. An ultra short wave system comprlsing a
multi-electrode electron discharge device 1nc1ud-
ing grid and plate electrodes, a single multi-ele-
ment electrical resonant structure whose dimen-
sions around said structure along ‘the path of
oscillatory current flow therein.are such as ‘to
produce a desired oscillation frequency, the spac=
ing between said elements being adjusted to give
a ‘desired coupling to the ether to thereby cause
sald structure to act as an antenna, leads regener-

—atively coupling said: electron dlscharge device to

said resonant structure, and means for supplymg

" suitable bias and operating potentials to the elec-

60

trodes of said device to generate and radiate oscil-
lations or regeneratively receive and detect oscil-
lations, said resonant structure comprising two

“metallic rods connected. together. at one end and

65
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connected at the other end to'the grid and plate
electrodes . of said electron discharge: dev1ce, said
metallic rods being spaced further: apart at thelr‘
centers than at their ends. R

2, An, ultra short wave system comprismg an

" ‘electron discharge device having a. grid and ‘a

plate, a single multi-element electrical-resonant

" structure whose dimensions around said structure
" along the path-of oscillatory current flow therein
--are such as to- produce a desired osclllatlon “fre-

~ pass condenser, Cs, while the plate is’ connected

“to "ground-‘from- a radio frequency standpoint”

76

quency, a lead coupling said grid to one: element
‘of said resonant structure, andgther lead coupling
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said plate to another element of said resonant
structure, the spacing between said elements of

said resonant structure being adjusted to give a

desired coupling to the ether to thereby cause
said structure to act as an antenna, and means
for supplying suitable bias and operating poten-
tials to the electrodes of said device to cause said
device to generate and radiate oscillations or re-
generatively receive and detect oscillations, said
resonant structure comprising a pair of con-
ductors which are arranged parallel to each other
over a portion of their lengths and which diverge
from each other for the remaining portion of
their lengths.

3. An ultra short wave system comprising a
multi-electrode electron discharge device includ-
ing grid and plate electrodes, a single multi-
element electrical resonant structure whose di-
mensions around said structure along the path of
oscillatory current flow therein are such as to
produce a desired oscillation frequency, the spac-
ing between said elements being adjusted to give
a desired coupling to the ether to thereby cause
said structure to act as an antenna, leads regener-
atively coupling said electron discharge device
to said resonant structure, and means for sup-
plying suitable bias and ‘operating potentials to
the electrodes of said device to generate and
radiate oscillations or regeneratively receive and
detect oscillations, said resonant structure com-
prising two metallic rods connected together at
one end and connected ‘at the other end to the
grid and plate electrodes of said electron dis-
charge device, said metallic rods being pivoted
intermediate their ends and provided with means
for spacing them further apart at the location of
the pivots than at their ends.

4. An ultra short wave system comprising a
multi-electrode electron discharge device having
grid and plate electrodes, a single tuned circuit
which serves both as a frequency controlling ele-
ment and as an antenna, said tuned circuit con-
sisting of a pair of conductors so spaced apart as
to give a desired degree of coupling to the ether,

(2]
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a low impedance connection between the grid’
electrode of said electron discharge device and
one of said pair of conductors, another low imped-
ance connection between the. plate electrode of
said electron discharge device and the other con-
ductor of said pair, and means for supplying suit-
able bias and operating potentials to the elec-
trodes of said device to generate and radiate oscil-
lations or regeneratively receive and detect oscil-
lations.

5, A system in accordance with claim 2, includ~
ing a turn-buckle arrangement for adjusting the
degree of divergence of said rods.

6. An ultra short wave system comprising a
multi-electrode electron discharge device having
a grid and a plate, a coaxial line resonant strue-
ture whose dimensions around said structure
along the path of oscillatory current flow therein
are such as to produce a desired oscillation fre-
quency, said coaxial line structure having inner
and outer conductors which are connected to-
gether at one end from a radio frequency stand-
point and open at the other end, a connection
from ground to said outer conductor, said inner
and outer conductors being parallel to each other
for a portion near the closed end and diverging
from each other an adjustable amount for a por-
tion near the open end, the spacing between the
inner and outer conductors being adjusted to give
a desired coupling to the ether to thereby cause
said structure to act as an antenna, leads regen-
eratively coupling said electron discharge device
to said resonant structure including a connection
between said grid and a poirnt on said inner con-
ductor intermediate its ends and a connection of
low impedance to energy of the operating fre-
quency coupling said plate to ground, and means
for supplying suitable bias and operating poten-
tials to the electrodes of said device to cause
said device to generate and radiate oscillations or
regeneratively receive and detect oscillations:

WALTER vaN B. ROBERTS.




