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Published June 15, 1943

Serial No. 399,706

ALIEN PROPERTY CUSTODIAN

ARRANGEMENT FOR ULTRA SHORT WAVES

Walter Diillenbach, Berlin. W 35, Germany;
vested in the Alien Property Custodian

Applleation filed June 25, 1941

The invention refers to an arrangement for
ultra short waves, especlally of those of a wave
length of less than 1 metre, for the transition of
energy from & concentric energy line to a paral-
lel Lecher-system consisting of wires or straps,
or vice versa for the transition from a parallel
Lecher-system consisting of wires or straps (in
the following named as Lecher-system) to a con-
centric energy system.

In regard to ulira short wave devices, espe-
clally for such of & wave length of less than 1
metre the transition from a concentric energy
system to & Lecher-system or vice versa Is neces-
sary for different purposes, f. 1. for coupling a
push-pull diode for the purpose of receiving or
for bridee devices at superheterodyne recelvers
or for the feeding of dipol aerials.

The Invention now shows, how it 1s possible to
make the changing of the energy from one sys-
tem to the other in a simple way and to reach
a firm coupling between the two systems. Ac-
cording to this invention same will be reached
by interrupting the inner conductor of the con-
centric energy system and connecting same to
the Lecher-system, the free ends of same at the
interruption point being led through an opening
in the outer conductor. If on the concentric en-
ergy system a standing wave is found, it is pre-
ferred to place the Interruption point of the In-
ner conductor at the point of a current loop (and
at the iImmediate nelghbourhood of same). Thus
all the current of the concentric ehergy system
is being forced to flow as well through the Lecher-
system. ‘The coupling of the two systems then
wlll be especially firm.

Bpecia]l explanations of the arrangement ac-
cording to the invention will be given in the ex-
amples of construction as per drawings 1 {o 9
and the description made thereof.

Fig. 1 represents an arrangement which is not
favourable and will be improved by the Inven-
tlon.

Fig. 2 shows an embhodiment of the invention
lateral of a concentric energy line a Lecher-
system consisting of parallel wires or straps be-
ing coupled.

Figs. 3a and 3b show the same embodiment
in side elevation and longitudinal section.

Figs. 4a and 4b show another emhodiment of
the invention In slde elevation and longitudinal
section.

Plgs. 5 and 8 show some other embodiment of
the invention.

Fig. T shows the lateral coupling of an antenna
to a concentric energy line.
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Pigs. 8 and 9 show some singularities of the in~
vention.

Fig. 1 shows f. i. the usual coupling of a push-
pull diode to & concentric energy system for the
purpose of recelving as belng used up to now.
Reference numerais 1 and 2 refer to the con-
centric energy system being connected to a re-
ceiving aerial. This concentric energy system
will be transferred into the Lecher-system &, §
at the point 8 as may be seen from the drawing.
At points 9 and 10 the anodes, at point 8 the
leading-in of the cathode and at 8 and T the
hot heating wire of a (not drawn) duo-diode are
coupled. The examination of this arrangement
shows that the coupling of the concentric energy
system to the Lecher-system Ig rather loose and
that for this reason It is difficult to transfer the
energy of the concentric system to the dlode.
Besldes, the construction of the point of chang-
ing from one system into the other as per Fig. 1

_ Is not meade In a setlsfactory manner.
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In Fig. 2 the outer conductor of the concentric
system is signed |1 and the inner conductor is
slgned 12. To these the Lecher-system 18, 14
has to be connected. The inner conductor 12 1s
interrupted at the point 5. By the Interrup-
tlon two free ends 18 and 17 are resulted. These
will be connected gavanically to the Lecher-sys-
tem 13, 14 through an opening In the outer
conductor. For the Lecher-system small straps
having the broad sides turned to each other can
be used or otherwise wires may be used. The
Lecher-system may also be constructed in such
way that it consists of straps near the point of
interruption which gradually reduce to wires or
vice versa which near the interruption point con-
sists of wires which gradually extend to small
straps.

In the case that on the concentric energy sys-
tem g standing wave i5 eXisting and at the in-
terruption point the coupled Lecher-system hev-
Ing & length of A/2 resp. equivalent to A/2, the
proportions and conditions of the concentric en-
ergy system must be unaltered, that is the tnner
conductor of the concentric energy system must
be such as {f it is not interrupted. In case the
Inner conductor is interrupted especially at the
point of & current loop (and 1ts near neighbour-
hood), the current of the A/2 long parallel Lech-
er-system has the most possible voltage so that
at coupling the diode In its voltage loop g sufi-
clent load is being reached. The coupling point
of the anodes of the (not drawn) duo-diode are
slgned 19, 20. The tuning of the parallel Lecher-
system 18, I4 to the wanted wave length either
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can be done by a condenser short circult bridge
device or by a displacing body 21 which is belng
shifted more or less far between the parallel
wires of the Lecher-system.

Figures 3¢ and 3b (Fig. 3b is a section of Fig.
3a along the line z—2) show in two views the
construction of the point in question as per in-
venhtion between the concentrle system i1, 12 and
the Lecher-system 13, |4 consisting of two paral-
lel wires. The opening (8 belng arranged in the
outer conductor Il and having f. i. oval shape
will be chosen purposely of such size that the
capacity resistance between the wires {3, 14 and
the outer conductor is bhlg compared with the
wave resistance of the Lecher-system.,

In case the Lecher-system consists of two flat
straps, a mechanical connection between the fleld
free outer side of the Lecher-system and the out-
er slde of the outer conductor of the concentric
energy system can be used, where the shape of
the opening is suitable chosen without altering
muech the oscillation state on the conductor. For
the purpose of better mechanical support of the
straps of the Lecher-system the single straps can
be fastened by angle brackets upon the outer con-
ductor. The opening resp. the angle brackets
should be formed in such way that metallic con-
nections between the Lecher-system and the out-
er conductor of the concentric energy system only

are made at the fieldless outer side of the outer :

conductor resp. at that of the Lecher-system. In
the drawings 4a and 4b (4b is a section along
r—z In Fig. 4a) such an example of the arrange-
ment is shown. Also here the numerals 11, 12

resp. i3, |4 mean the concentric energy system -

resp. the Lecher-system. The opening arranged
in the outer conductor is signed [8. The angle
brackets 22, 23 are fastened with the help of
screws at the straps 13, 14.

At the example of arrangement as per Fig. 2
the concentric energy system 1s lengthened beyond
the Interruption point about mnearly the length
of »/2. For closing the energy system, »/4 long
pistons can be used as I8 described in the U, 8. A.
Patent 2,226,479. Thus it is possible that the
mechanical connectlon between the wconductors
of the concentric energy line is being arranged
near a current node. By this the influence of
transition resistances resulting of the thange
from one system to the other can he avolded,
Such tuning piston eventually makes it possible
to compensate reactances appearing at the inter-
ruption point.

The closing of the concentric ehergy system
also can be made immediately behind the inter-
ruption point as Fig. 5 is showing. Here (i, 12
mean the concentric system, {8, |4 mean the
Lecher-system and {8 means the opening being
provided in the outer conductor of the concentric
energy system. To get also in this case a second
tuning device, as per Fig, 6, between the Inner
conductor 12 of the concentric system i+, 12 and
the closing plate 25 a variable capacity 28 (trim-
ming condenser) can be provided by which the
reactances appearing at the Interruption point
of the inner conductor 12 can be compensated.

The use of the coupling of a Lecher-system to
a conhcentric energy system is not limited in re-
spect to the special use of the coupling of a push-
pull diede to a concentric energy system, but the
examples of arrangement shown in the drawings
f. 1. can be used quite generally for coupling s
receiving diode to a concentric energy system.,
Other devices may be coupled in the samg manner
too. "
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The use of the device as per invention at the
coupling of surface or box-like radiators (accord-
ing f. i. to the application Serial Number 129,218}
to an. energy system shows special advantages.
At these antennas the oscillation energy is trans-
mitted immediately from hollow space llke or
boxlike formed metallic surfaces. Up to now it
was usual to load the concentric energy system
feeding the radiators in such manner that the
cuter conductor at the point of a current loop
(and in the immediate neighbourhood of same)
was interrupted over a periphery angle of 100°,
At this inferruption point the radiating surface
1s coupled which contalns slitlike openings, called
coupling slits. One part of the current flows
from the coupling slit {o the radiator and excites
the latter. - This part of current is rather small.
If however the inner conductor is interrupted
by adding a Lecher-system according to the in-
vention, it is possible to force practically the
whole osciliatlon current to flow to the radiator.
The radiator load thus is much bigger.

For the coupling of a boxlike surface radiator a
device iIs constructed as shown f, 1. in Fig. 7. The
concentric energy system is signed 11, 12, the
Lecher-system is signed 13, 14 and the surface
radiator being coupled to the concentric energy
system over the conductor 13, i4 bears the nu-
meral 28. The Lecher-system feeding the radia-
tor 28 is surrounded by a protecting pipe 27 which
serves for the purpose of avoiding radiating and
at the seme tlme for better mechanical support
of the surface radiator. On the surface 29 of the
radiator 28 an opening 30 (coupling slit) {s pro-
vided through which the oscillation energy 1s low-
ing from the concentric system to the radiator.
In choosing a suitable arrangement and shape
of the coupling slit 30 it can be reached that the
load which the radiator means for the Lecher-
system, can be varied essentinlly. Fig. 8 repre-
sents an arrangement of the coupling slit 30 being
provided in the surface 29 of the radiator 28 for
loose coupling between the Lecher-system (8, i4
and the surface radiator 28, being formed boxlike,
A firm coupling b¢tween the Lecher-system 13, 14
and the radiator 28 is being reached by the cou-
pling slit 30 as is shown in Fig. §. Purposely in
both cases the coupling slits 30 belng provided in
the surface 29 of the radiator 28 have to be
shaped in such way that a variation of the oscil-
lation state on the surface of the radiator will
not take place.

A further possibility of use is given by the ex-
citing of hollow space resonator with the help
of such parallel Lecher-systems in any current
loop.

In regard to the example of using the device
according to Fig. 7 only one surface radlator (box-
like radiator) 1s coupled to the concentric energy
g¥ystem. Of course also more than one radiator
especially surface radiator (boxlike radiator) can
be coupled to the concentric energy system, each
radiator with the help of a Lecher-system. In
this case (i. e. standing waves on the concentric
energy system) the interruption points of the con-
centric system to which the Lecher-systems are
connected may be arranged in or near to a cur-
rent loop. For getting the different radiators
being excited In the same phase the distance of
the single interruption polnts are to be chosen
like the wave length resp. like a whole number of
the wave length, The length resp. the wave Te-
sistance of the Lecher-system leading to the dif-
ferent radiators can be- chosen differently, they
may be chosen however n regard to the different
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loads in such way that at the interruption points
a resistance as small as possible especially ohmic
resistance appears which is practically zero. If
especially a running wave on the Lecher-systems
resp. in the largest part of them is wanted it can
be reached in this way that between the Inter-
ruption point and the load (radiator) one or more

/4 long transformation pleces may be coupled
in the Lecher-system as it is necessary for run-
ning waves to adapt the resistance at the inter-
ruption point to the wave resistance of the con-

5 centric energy system,

WALTER DALLENBACH.



