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The problem on which the present invention is

based consists In providing a directional wireless
transmitter arrangement, in which the acute-
'_ness of the angles within which the electromag-
netlc radlatlon occurs is changeable, and in which

_w1th simple means the characteristic of the radi-

‘ation diagram can be influenced. TFor instance,
by a simple manipulation, the radiation diagram
may be made either as steep as possible in up-
ward direction or bearing as flat as possible

_agamst the ground or bunched 1n 1ac11&t10n-

angles between these two forms.
-~ 'With this cbject in view an arrangement for
transmlttmg short electromagnetic oscillations 1s
proposed according to the invention comprising
a funnel antenna connected with a dielectric
space, which is limited by perfect conductors, this
funnel antenna being characterized in that the
flank-steepness or the included angle between the
‘walls of the funnel antenna may be altered ac-
cording to the degree of concentration desired.
It has been known for a considerable time, that
electromagnetic waves can be propagated by
tubes. The arrangement used for such propaga-
tion consists of a metal tube of desired length
and of a few centimeters in diameter, the interior
of which tube is uniformly filled by a dieleciric
such as air, water and the like. In the hollow
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space enclosed within metallic walls, electromag-

netic resonance conditions may be established. :

‘The resonance wave length or frequency is de-
termined by the dimensions of the hollow space.
such tubular conductors are often called dielec-
tric conductors or hollow-space conductms The
most favorable attenuation values are attained
and the dimensions being of the order of the wave
length, the employment of such hollow spaces as
resonators is especmlly su1table for ultra-short
waves.
" In the accompanying drawings Flgules 1 and
9 are radiation diagrams for explaining the prin-
ciples of the present invention, while Figure 3
illustrates a form of receiver for short waves as
used jn practicing the present invention, while

Fieure 4 is an embodiment of the mventmn and

Figures 5 and 6, modifications thereof.

In dielectric conductors two main oscillation
forms are distinguished, namely the electric and
the magnetic wave type.

On the basis of calcula,tmns which will not

here be gone into but the results of which are
diagrammatically illustrated in Figures 1 and 2,
respectively, for the electric and magnetic wave
types it has been found that a hollow-space con-
ductor, perpendicularly inserted in the ground
its open end being flush with the surface of the
ground, has a radiation diagram in which the
maximum is situated on the surface of a cone
with its point on the axis of the hollow-space
conductor. - The opening angle ¢ of this cone is

dependent on the ratio of the operating wave
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tric tuning system placed on the same

increasing the value of a
| section and thereby, as can be seen from the Fig-

length to the diameter a of the hollow- Space

conductor B which is used. By altelatlon of
‘these two va,lueq the radiation dlagram may be
-made as steep as posmble in upward ‘direction or

bearing on the ground as flatly as possmle
Funnel-shaped structures may he’ ‘connected

'to the open ends of a hollow-space conductor ar-
rangement of the above described type.

A trans-
mitter of very short wave length is d1sposed with-
in the interior of the hollow-space . ccmductm
The hollow-space conductor with a funnel ex-
tending ifrom the same serves for ermttmg a
bunched radiation. A receiver arrangement as
shown in Fig. 3 within a metal funnel T may be
used as antenna for tube waves. The receiver

- consists of a tube R, on which the metal funnel

T is placed The detector D may be shifted
along a slit in the tube together with the concen-
" A bridge

B serves for tuning the receiver. This arrange-

‘ment will sustain horlzontally and vertlcally

polarized oscillations.
- The present 1nvent10n includes the f ollowmg

considerations: Placing a funnel on a hollow-

space conductor brings chleﬂy the advanta;,e, of
in the radia tion cross-

ures 1 and 2, causing the direction of the maximal
energy radiation to become steeper, vnthout the
necessity of, at the same time, incr easmg the di-
ameter of the dielectric conductor. If therefore
the funnel antenna is constructed according to
the invention whereby 1ts ﬂank-steex:mess may be
regulated while in operation, it is possible 10 ad-
just as desired the dlrectlon of the mammal
energy radiation.

In the form of constructlon shown’ m Tig. 4

‘the flank-steepness of the funnel connected with

tube R is varied as desired by putting onto the

main outer funnel of the hollow-space conductorR

in the ground E conical additional funnels T, To,

T3, T4 and so on having different opening angles.

The funnel T while shown flush with the surface

of ground E may alternatively project from the
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ground or if desired it mayv even be fully outside

‘the ground. The funnel T or the gdditional fun-

nels T1 to T4 are preferably of comcal or pyram1d-
shape.

Another form of constructwn is tha,t shown in
Fig. 5, in which the additional funnels T: to Ti
of Figure 4 may be placed on a hollow-space con-

ductor R which is constructed like a trombone.

Al
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‘struction and prejudicial r

The conductor may be filled with a suitable di-
electric of specific inductive capacity such as for
instance water, or the like. |

In all forms of construction, a doublmg of the'
radiation may be attained if the gr ound-plece B
has a highly reflective surface. For avmdmg Obh-
reflections within con-

ductor R.it is advantageous for the radius of
curvature of the hollow space conductor R fo be
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at least 4 to b times as great as the diameter of

the tube. _
~ent invention may employ a tube with rectangular

cross-section it is thereby possible to produce a
In this -
. instance the radiation diagram is much Wlder in.

polarized wave in g very simple manner.

- one direction than in the other direction. .

“Another form of construction for the altera-
- tion of the flank angle is shown in Fig. 6.
~the aid of the device shown in Fig. 6 it is possible,

Instead of a cylindrical tube the pres-
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plurality of separate wall sectors arranged with
their small ends around the end cof said guide
and means for -varying the angle included be-

._-tween opposing cnes of said sectors whereby the
- directivity of said arrangement is altered. -

2. A funnel arrangement adapted to be asso-

 ciated with a dielectric wave guide including a

- plurality of separate wall sectors arranged with
~their small ends around the end of said guide,

| 10
to continually regulate the direction of the; Maxi- -

mal energy radiation. A single comcal para- '

bolic or pyramid-shaped funnel T is then used,
which is subdivided into several, for instance mur

sectors S1 to S4. These sectors are rigidly con-

‘nected with the shafts w1 to w:, which may be

_s:multaneously operated by means of intermedi-
ate shafts and gear means from g hand wheel A.

- By the rotation of hand wheel &, the amount.of
20
sectors S1 to S« may be folded togethel more or

which may be read on a scale disc s, the Funnel

means for -varying the angle included between
opposing ones of said sectors whereby the di-
is altered and
~means  for establishing electrlcal cc}ntmmty be-
-tween said wall sectors. |

rectivity of said arrangement

3. A funnel arrangement. adapted 1o be asso-

c1ated with a dielectric wave guide including a

~less: and in :this manner the .opening angle can .
- said wall sectors comprising elastic metal plmt--

he continuously altered. The different sectors of

- the metal funnel are preferably connected to-

gether by elastic  metallic plaitings such
the Intermediate spaces as indicated .at one point
~at L. The width of the sectors of the funnel
- must preferab]y e adapted to cover an adjusi-
ing range from 10 to 40° for the opening angle.

They .may be so arranged that the gaps between

. an ot
- strands or the like for filling the gaps between
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the sectors are closed at a middle flank angle anag.

overlap at smaller angles.

without gaps at greater angles of adjustment.

The scale disc s may be calibrated, if required,

8o that the direction of the maximal energy cur-

rent can be directly read. By means of a suit-

able transmission between the hand wheel for
~ the flank adjusting and the oscillatable sectors,
the direction of the bunches of rays may be regu-

lated extremely accurately. In the arrangement

shown in Fig. 6, the funnel T is to be considered
as being viewed from the rear side. The hollow-
space conductor R has to he considered as ar-
ranged perpendicularly to the plane of the draw-
ings. The upper bordering edge of the tube R co-
incides approximately with the inner funnel edge.

Instead of a conical or parabolic funnel evi-
dently a pyramid-shaped funnel may be used
also utilizing the form .of construction shown in
Fig. 6, but having instead a rectangular cross-
section. In the latter instance it is possible to

simultaneously adjust the flank-steepness of all

of the side faces of the funnel with the use of the
means as shown in Fig. .6 or, if desired, each flank

01 pair of opposite flanks may be separately ad-

justed. Thus if the sides are of different width
the flank steepness of -the narrow side mayv be
-adjusted independently of the ﬁank steepness of
the wide side..

The funnels used according to the invention
may be-fully metallic or made from wire plaitings.
- The present invention. is specially suited for g
direction radiator or for navigation. It may

‘also’be used for assisting the blind-landing of air-
planes. If required, -the present Invention may
be arranged 1o radiate or receive horizontally and
vertically polarized waves. The invention may

be further employed as transmitter as well as a
receiver of electromagnetlc oscﬂlatlon
I claim: |
1. A funnel arrangement adapted to be .asso-
ciated with a dielectric wave guide including a

It dE_SlI‘F‘d the sectors

may be so arranged as to join one with the other
.38

plurality of separate wall sectors arranged with
their small ends .arocund the end of. said. guide,

means Ifor varying the angle included between
opposing ones of said sectors whereby the direc- -
tivity. of said arrangement is altered and means
for establishing electrical continuity between

Ings connecting adjacent edges of said sectors.
4. A funnel arrangement adapted to be 8850~

clated with a dielectric wave guide including a

nlurality of separate wall sectors arranged with
their small ends around the. end. of said guide,
sald sectors being rotatable about a transvemz,

‘axis locatzed in an intermedizate position between

their inner and outer ends whereby the angle

inciuded between opposing. ones of said . sectors |
may be varied.

- 5, A funnel a,rra,ngemem adapted to be’ asso-—
ciated with a dielectric wave .gulde mcludmg )

~ plurality of separate wall sectors arranged with
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~their small ends around the end of .said guide,

said sectors being rotatable about a transverse

- axis located in an intermediate position between
40
- cluded between opposing .ones of said sectors

their inner and outer ends whereby the angle in-

may be varied and so arranged that their longi-
tudinal edges are substantially in ahgnrxent at

the midpoint of their rotation.

6. A funnel arrangement adapied t0 be asso-
ciated with a dielectric wave guide inciuding a
plurality of separate wall sectors arr anged with
their small ends around the end of said guide,
sald sectors being rotatable about a. tra,nsvelse
axls located in an intermediate position between
their inner and outer ends whereby the angle
included between opposing ones of said s ectors

- may be varied and so arranged that the1r longz-

Hd
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plurality of separate wall sectors arranged with
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tudinal edges are substantially in alignment at
the midpoint of their rotation and means for es-
tablishing electrical continuity between. said sec-
tors comprising elastic metal pla,ltmgs connect-
Ing adjacent edges of said sectors. |

7. A funnel arrangement adapted to be asso-
ciated with a dielectric wave guide including a

their small ends around the end of said guide,

‘said sectors being rotatable about g transverse

axis located in an intermediate position be-
tween their inner and outer ends whereby the

angle inciluded between Opposing ones of said sec-
tors nray be varied and so arranged that their

-longltudmal edges are substan‘slally in ahgn-
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ment at the midpoint of their rotation, means
for establishing electrical contmmty betvween
sald sectors comprising elastic metal pIaItmgs

- connecting adjacent edges of said sectors and
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gear means coupling said Sﬂctors togethex for
mmultaneous rotation.
HE_R,BERT BUC}IIIOLZ.
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