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1« In 1953, the East German Ministry for Post and Telecommunications ordered
, Department . TEA (Technical Development of Antennae) of VEB Funkwerk  25X1
‘ Koepenick to carry out certain research concerning a number of méddium
{ wave transmitters located in East Germany. This research involved num=-
! erical results which had to be obtained by measurements of these trens-
' mitters. The research, which lasted until January 1955, was carried out
by Eng. Rolf Gruss of the department mentioned\ ‘ 25X1
| The research was first supervised by Dr. Erich 25X1
\ Se el head of the department | and SO
\ then by his successor Eng. Horst Geschwinde. The research was first car-
! ried out with medium wave transmitters and leter also with short wave
| transmitters. ¥

2. Antennae of medium wave transmitters

' a. The following transmitters were investigated:
Berlin, about 400 kw with reflector

| Burg, about 400 kw with reflector (under construction)
Ludwigslust, about 150 kw with reflector (under congrucgion)
Leipzig, about 100 kw.
Dresden, about 10C kw.
Eash of the transmitters wentioned has a main antenna and an auxil-

iary antenna of the Dreiecksflaechenantenne type. The main antenna
is 8 steel tube radiator, a gquarter of lambda to a half lambda in

. size, with Fusspunkteinspeisunge. Some of the anitennae are provided

o with reflectors ifigure 1 of annex 1 represents a schematic diagram

: of the main antenna and figure 2 of annex 2 re.resents a Dreiecks-
flaechenantenne).
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b. Measurements were carried out in order to determine the values of
the capacity and the inductivity which the tuning circuits must have
for a good mateh of transmitter and antenna. In addition, the
measurement values were 4o furnigh the namerical basis for a compar-
ison of the theoretical and actual values of the Fusspunkt resistance
(input impedance). :

¢. The measwrements were carried out during night-time only, since the
other East German transmitters were not operasting then. Nevertheleass
rather large extraneous voltages (Stoerspannungen) up to 5 volt were
measured; thegse came from atmospheric disturbances and pProbably from
Weast German transmitters. A powerful impedance measurement unit
therfore had to be used. !

d. The computing wae carried out acocording to the so-called "extended
tranemission line thcory" (Erweiterte Leitungstheorie), 1.6, ofi the
basis of line equations'. The radiation resiatance”docqrring in the
attenuation term of the equation was computed with the did of Maxwellts
field theory2, - '

.

Attpnpts to eliminate the discrepancies mainly involwed the following
steps:

1)' The computations were P§sat made under the supposition of the

+ .~ earth having perfect conductivity (unendlich gutleitende Erde). |
Adjustments werc made for an earth with imperfect conductivity. :
Further corrections were made under consideration of the !

Dachkapazitaet. (See figure 1 of annex 1),

2) .ith the aid of the corrections mentioned the practical experie
mente still did not agree with the theoretical results. Therefore
the approximation method based on the extended transmission line
theory was diacgrded and the strict integral equation method of
Hallen wag used’, "

3) Although the complicated numerical evaluation based on the Hallen
method wus carried out repeatedly, no resulte better than thiose
obtained through the approximation method werp obtained, For
this reason the approximation method vas finally used again and
the discrepancies wers roughly eliminated by -qualitastve evale
uation)o! the errors(capacitice and induativities of the antenna
awitoh),

4) The deviations from the experiment were even great r with respeght
to the auxiliary antennae., 4 good agreement with the results
obtained through use of the approximation methpd could only be
reached though consideration of the radiation 9oupling (Strahlunge-
kopplung) between the wires, ‘

Similar research was carried out concerning the antennae of short wave

transmitters. The investigatione served the ‘urpose of studying the ‘
qualities of the Fugspunkt resistance of short wave antennae. The fole i
lowing antennae were investigated: ) )

8. The antenna of the KN3 transmitter (3 frequency ranges from 3 to 18
#es s 5 kw - see.figure 3 in annex 2).

b. The Reusen antenna (see figure 4 of annex 2). 4 laborgtory model of
this antenna was developed on the basis of a.propogtion m:de by de-
partment head Dr. Erich Schuetiloeffel. In view of 1ts wide shepe, its main
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purpose was to make unnecessary the tuning circuits for the matching
of transmitter and antenna.

¢. Various wire antennae. <*hese antennae were only used for laboratory

work by other departments, for instance Department TEF, Ii/
25X1

1. .Comment. Line equations are relations obtained from the well- i
known telegraphic equation under congideration of
the attenuation.

2. Comment. The following lierature was mainly used: Bmeohmnn, s
Theorie der V-’ellengusbreitung; Zuart, Elektromagnat-
ieche Strahlungsfelder.

3o _Emme This method makes it possible to.compute with a

L, \—[ Jmments | \ ZOX1

high degree of &couracy the current distribution
upon the antenna. The current distribution is the i
unknown value in the integral equation, 25X1

\
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Annex 1

X Dachkapazitaet

Insuletor

/’ Power supply Antenne
line 2 house
/ / Antgnns switch

R as

Figure 1: Mein sntenns

(Helght: 100 and 200 meters)
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Figure 23 Drelecksfleaechenantenne ' j_"_ig\n‘e 2: Side view

\//
Feed
Figure 3: KN3 antenna Figure 4: Reusen antenna

(slde view)
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