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MISCELLANEQUS GERMAN RADIO AND UOMJJNICATIQN TARGETS

1,00 Intreoduction

.

A great s heve vesn snd are being
written on the gub- leztirenics, and in &n
ffort te aveid duplicas thzes ltems are recorded
below whilch have noh an & published reports.  Dup-
¢L”&LLUH mey guite sasily exist wiiihi reports now in the

rocess of pub11 atlon,

DR N B S

wisder sublesct uu&ulugb, Ehe
ion will bLe fourd

.00 Communication Houilpment, Land-Line

2,01 Coaxial Cables- &5 revorted ﬁreviouSLy, ths coazial
cable between EBerlin znd Fambars was used for 200-channel
carrier gnd fopr television pro n It is interesting to
note that this cable, 1 g was slso used to trans-
mit B0 cyele power st 5 Lis as sn emsrgency supply from
a repeater staltion sguippred with a“ asuxiliery power suppl

tu thes next rep\atta staticon when not so equ;ppude (Ref. a%

[ the coaxiszl cable from Hunich to

ion grograms were passsd, & sSer-
vice was provided whereby one could go te one of twe
offices in Munich and see as well as talk te s rerson in a
gimilar oifice in Berlin or Leipzigs “he equipment for
this service hes besen completely destroyeds (Hef. 6)

. In the ¢
Serlin, gince nc

2.02 Fapsinile Lﬂuiementc- The commercial (as oppcssd t
military) type of Cerman iwcsimils syipment 1s being 1
stalled in Hambu mepeater Statlon #1. It ﬁmy*OVa B syn-
chreonous motor dx Trom & 1020 cyele source {which i
turn is DUTQJ“" o a 210 cvele tundny Lork) to turs the
transmitting and receiving drum. A& cavrrier of 13500 cyeclss,
amplitude—moﬁulatﬂd Ly & photoceli, is rectified at the
racelving erd and the T”Shltlﬂz direct current is used o
turm a léanmWWJr il thus deflecting 2 li bt beam
end preventin; T unrou;L ac apsrbure to the
lens system =n: raphic rape°& kepative pletures
can also be yiﬂ nxing the agerture so that the
lirht beamw w an the mirror is at resgt =nd
will go thron wen deflected, ”h- svstem.is
slow, the tln a ploture 13x18 cin. be 115
minutﬁs, with & 1/3 lln pey rmine belng used To 1anrin,s
@ualfty 1s quite soud To jad*e frowm cx44;1w~ shown , Thousi
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the sguipment itself had not been installed vhgn ile «islb
was mede. Considerable detall 1s given on the system in a
paper entitled Grundlagen der Bildtelegraphentectnik® by
‘H. Bitter, published in TFT ("Telegraphen-,Fernsprech-,
Funk-, und Fernsen-Technik") Bd.2¢, Heft 8, 9, & 10 (1340},
only the file copy of which was available, at the statlon.

(Ref. 4)

2,03 Teletype Diallingt~ Before the system was damaged by
bombing & subscriber could dial to any other gubscribter
connected to a sub-exchenge of eight central exchanges in
Geymany and the occupled countries, Lines had been extend-
ed curing the war to Kiev, Amsterdam, Parls end other places.
Regular teletype carrier equipment was used, with 18 chan-
nels on one volce frequency, employing frequencies from 420
to 2460, 120 cycles apart. The subscriber could dial, end
if the comnection wes made, he could press a key and re-
ceive the call sign of the subscriber he had dialled.

" This call sign can be up to 15 characters., By pushing a
second key, his own c&ll sign was transmitted to the other
subseriber. If the other party was busy, thls would be
shown by en indicator beside the dial. The circult wes
made through an automatic computing devlice which works on
the basis of zone times time, and adds to the particular
subscriber’s counter, The charge for individual calls
could notv be told, but experiments were belng mads with a
speclal counter which could be dialled into the circuilt

and which would indicate to the subscriber the charge fol-
lowing the call, A limited dialling service 1s now avall-
able from Munich. (Ref. 6)

2404 Teletype Relay Testinﬁ.Devicea- This devics, made by
Siemens and Halske, was called a "Schaltgerat fux Verzerr-
ungsmesser", and indicated, by neon lights behind a rota-
ting disc with two slots in 1%, the distortion Inircduced
by a given relay. (Ref. 6)

2,06 Text-Book on German Tele%ype Systemgs~ A good texte
book on Lhe Germen system is '"Fernschreitosrtechnik” by
Schiwek, published by C.#, Winter'sche Verlagshandlung,
Leipzig. No copiles could be located aside from the per-
scnal copy of Dr. Abart, technilcal director of the lunich
system. (Ref. 8)

2.08 Wire Circults for Radlo Broadcast:- Many conflicthe
ing storles had been heard regarding the quality of Gsp-
wen program clrcults. Accordingly, curves of freguerncy
response were inspected. For the Lubeck~Hamburg clrcult,
which . 1s about 45 miles in length, and has no repeahers,
the 30 cycle response was plus .02 nepers (.17 db.} re=
lative to 800 oycles, 7000 cycles was -0.12 nepers

-2___-




(1,04 db,} and 8000 cycles was =0,03 n.(.26 dbs,). For a
ionger line, approximately 280 miles in length, with four
repeaters ‘(according to the Germasn engineer), the circuit
wes down 0.3 n (2.6 db.) at 40 and at 7000 c.p.s., rela-
siwe to BOO ceD.8. The drop-off was rapid above and be-
iow these figures. :

2.07 Wired Wireless Systeme:- This system as used in the
Azmburg area employs a small amplifier for each of three
chennels (249, 210, and 160 kc/gec.) at each telephone
exchenge. The programs are passed over the telephone
vatem at approximately 50 millivolts and filters are
revided for the subscriber. A radio receiver connected
o the two incoming telephone lines, and tumsd to one of
the three frequencles gives good reception with low back-
ground noise., {Ref., 4)

i«

T

NS

i

oF

%.00 Communlcation Equipment, Radio

3:01 Decimetre Communication Equipment:~ Since a certain
smount of contradiction exists in past reports on tech-
nical detalls of decimetre communication equipment, the
teble of Appendix B has been complled from discussions
with the manufacturers and from inspection of the e%uip-
ment itself, In the case of "Rudolph" and "Michael!
sets, models produced at different times may have had
different features, thus leading to the contradictions.
{Ref. 7,8,10) :

5,02 Radio=teletype Equipment:- The Germen Army had de-
veloped an extensive radio-~teletype network with Berlin
238 the central point, and links with Paris, Home, Crete,
Smolensk, Narvik and many points between. The principel
station was near Golzen, about 40 miles south of Berlin
proper, and conslsted of two trensmitting stations with a
total of fifty transmitters, and ene recelving station.
Stuttgart decimetre communication equipmsnt was used for
the link to Berlin, from whence the btransmltters could be
keyed, Other statlons were either permanent or moblle,
the moblle equipment being carried in three trucks or in
threse alrcraft,

Two methods of transmission were used. (1) Am-
rlitude modulation with standard Army carrier equipment
using three telegreph channels in parallel to give fre-

wey diversity and avoild fading. For instance, fre-
quenciss of 200,1620 and 2340 c.p.s., were used for "mark"
end 540,1260 and 1980 for Mspace™., (11} Frequency-shirt
<l the carrier. This was accomplished by keying a con-
denser in thee master-oscillator circult, and produced g
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731
h.-‘!‘vL



el

i H m o
ne- Bom o,
b OO Ry
i (1 LY L 4 @
B jan g @ b
I o w .).d et -
T o R w R T 2 S
[ T
gEake.
; FER K,p... . o
Yot "M P
H OO e o
Wg et Qw
B Mw g . ,
. R a
ool
& e} i
RERN
Ao By
o9
P oy
: £ W
Zoa
5 LB :
: L2 Gyg ¢,
“f N o] 3 it
.
..W.‘h nm_.”: sw.,yw ?
2 ] {2yl
& () .
[54 HE
PRI o
[ qu..‘.. u..n“
: i al @ 53
[ ; 42
3 et ¢} s &
& 43 P o g %
| E; 5 P ERvl
39 : SHE
a o 43 > 35
P 3 0 S
i 2 ) @ M
@ s o ww
: {Ed]

ot [+ @
+- Mm £34 1] 1) 13
£l it 1 3] o oe
o @ QI ER I ) OB b
2 ola wd et J RS 3
: N o @ E s
i L W U,E_Ormm \
~ S=uw o) 54 0
G e E MO i e 5D
o i At ol € O G DY




as dic¢ Phillps of folland. {ief, 17}

The best-engineered receivers vere made by
Blaupunkt'(by their ovn admission), but this was supported
Yy statements from engineers of rival companies., The
srman manufzocturers sssoclation, to which all radlo manu-
wcburers wers forced to belong by government order, fix-
& priced but 414 not control quantities or gquzlity. As
result, there was competition In, qual ity, and Blaupunkt
eppear to have excelled because of a long-range regearch
prozram,

m @ Py
fue

A pleasing tone was obtained from their re-
celvers not by attenuating the hiher freguencies as in
go many sets, but by attenuating the middle freguencies
and thus compensating for the non-linesar response of the
human ear at reduced volums levels., They used negative
feedback from the speaker volce-coil to a broadly tuned
regsonant clireouit in the cathods of the audio driver tube,
In addition, a stiff materlal was used for the speaker
diaphragm and this combined with a strong marnetic field
served to cut down spurious resonances. Slaupunkt did
not build the s=mall ch.oap sets, so that their total vol-
une was not the greatest despite their quality. (kef, 1)}

-

. During the war, domestic receivers were made
in the occupiled countries and provided with nameplates of
the "German manufacturers in order to keep their name be-
fore the public. Now, the menufacturers are up against
many difficultles in the way of tubes, raw materials,
machimes, factory space and engineers. Liost of the Tele-
funken research staff 1s now working for the Kussians be-
cause they are paid high wages, get extra rations, and
_are not in disfTavour if they were previous party members,
Blaupunkt is turning out a small crystal receiver,, using
the crystals originally intended for the Korfu radar inter-
cept-recelvser. (Ref. 1,3,17)

700 EHecordsr, llasnetophone:= Reports have appeared on the
Tield model of the !lasnetophone recorder, made by AEG,

and knowm as "Ton Sb" and Mlon Sc"™. The studio model of
this recorder was seen and heard. It employs an acetate
tape with mammetic costing and has excellent fidelity with

' low background noise. lo fidelity curves were avallacle,
but the recorder was said to be nearly flat to 10,000 c¢.p.s.
Full detalls are given iIn a report now being written ty

Dr. G.J.Thiessen on acoustic and infra-red targets. (Ref.16)




3,00 Transmitterss~ The btroadcast transmitters at Hamburg
and limich were seen, In each station, there are two 100
¥w. broadcast transmltters, those In Hamburg haviang been
bullt by Telefunken, and those in ..unich by Lorenz. In
Loth stations there is an older, gridmodulated transmitter
and a newer, plate-modulated transmitter. The daiffercnces
between Lorenz and Pclefunken design is quite apparent,
the new Lorenz unit being guite compact, while the Tele-
funken unit is spread out. According to Yelefunken, this
results in fewer troubles, and less time spent in Iixing
those which do occur. The lack of proper safety inter-
locks was qulte noticeable, and the Lorenz unit was so
compact that an r-f burn could be otalned from the glass
window. Boin makes of transmitters had ncters to indicate
when the output and aerial tuning circuits were tuned,.
These made the tuningz of these circuits a simple matter,
Details are miven in 8,01 below. Soth stations nade use
of two different aerial systems. One was a portable ar-
rangement with three 150 foot puyed steel masts In tri-
angular array with three {lat-tops between the masis.
Leads from all threse flat-tops were brought to a central
tuning unit trailer, and connection to the transmitter was
made by buried coaxial feeder. <‘The second asrial arrange-
ment was a self-supporting wooden tower, <The one at Ham-
burg had had the top sections removed for reasons of safety,
but the one at iunich was the full heisht of 547 feet,

The radiating wires werc desipgned for S/Sths wave-length
operation and for this reason had a loading coil approxi-
mately 2/3rds of the way to the top. Coaxial feeders were
used in these cases also. (Ref. 13,14)

8,01 Tuning Indicators:- The aerial tuning equipment of
the newer lelefunken transmitter at Hamburg had an Ingen-
lous arransement of Instruments to indicate propser tuning
of the aerial and proper matching to the coaxial feeder.
A general sxplenation of this arrancement was cobtaired
from Dr. Xailandt of Telefunken. rHeference should be
made to Fig.l. A bridge circuit cornected to the current
transformers Io and Tz indicates on a meter when the
phase difference between these two currents is 90 depress.
When this is the case, the current through Lo is in phase
with the voltage across Cy, and the aerial circuif is
therefore tuned. A bridge circuit connected to Vp and Vg
indicates on a second meter when the phase difference be-
tween these two volteges is 90 degrees. ihen this is the
case, V7 and the currsnt through Ll are in phase and the
termina%ion of the transmission 1line 1is tuned. A crossed
coil instrument indicates the ratio of Vi / I, and since
the circuit is already in resocnance, this gives the re-
- sistance terminating the coaxlal feeder, If this value
1s not-close to. 62 olms, the characteristic impedance of

- JE




the reeasr, &, i: sltsred and the procedure repsated,
(Ref. 19}

5,02 1000 kw. Lovenz Transmitieri- According to the Lore: -
sngineers, they nave built a 1000 kw. LF transmitter for
the German Navy which was erected at Calbe, now in the
Russisn zone. It used four R8-300 Tubes in parallel push-
:all, andé tuned from 15 to &0 kc¢/secg U-boats submerged
© the Caplbbean Sez were supposed to have been able to
rear it. The most unususl part of this Installatio: as
it was described, was the ssrisl system, which was said
to have an efficiency ranging from 50 to 80% dspending on
the frequency. &s roughly describsd, this system employed
three 250 metrs (820 ft.} towers at the corners of a large
triengle. Around each large tower wgre groyped six 220
metre (720 ft.) towsrs on the ciprcunference of a circle
with radius 400 metres (1310 ft.)e A flat-top was formed
on esch of the thres tower groups, and the feed-polnt was
at the centre of the whole array. FEach of the three
large towers was grounded through a loading coil to a
radial system of 500 metre galvanized iron ground straps
(1640 ft). OCround resistance was 0,03 ohms per tower, or
0.0l ohms totsal. The "Q' of the antenna was so high that
%t had %o be damped by resistence for.high speed keyingz.
Ref, 9

9,00 Tubes (Valves):~ Two interesting items were encount-
ered in an inspectiocn of radic tube factories. One was
the use of aluminum oxide to insulate the filament of
small receiving tubes. This was applied either by spray-
ing and oven-balklng, or by depositing it electricelly from
a2 colloidal suspension in alcohol. After this latter
operation, the filamenis are self-heated to 1600 degrees
Jentigrade in sn atmosphere of 20, hydrogen and 80% nitro-
gen. The second was the use of aluminum along with iron
in the plates {anocdes) of tubes. For tubes where no &p-
preciable heast-radiation was required approximately 1% of
aluminum was alloyed with pure iron. For tubes where heat-
radiation was reaquired of the plate, a thin film of alu-
minum was rolled onto steel. This was done orn both sides
in some cases, or nickel was rolled onto the inner side

of the plate in other cases. “hen high-freguency induc-
tion heating was applied in tle manufacture of the tube,
FeAls was formed, This ls a darx sray in colcur and
radistes heat walli. This uss of aluminum on steel was a
Telefunisn developuent, ard the rolling of the metals was
done by the Trier Walzwerke in irler in thae Hhineland.
(Ref, 11,20}




.01 xblefunken Trarsmitting Tubesi~ The greatest output
waa Trom the Hs-064, 200 kw, at l.o mcCe. /sec., and 100 kw,
st 15 mc./sec. ”hls tube was a war-time development. It
i1s understood that one of them is still at the Telefunken
factory in Berlin-Charlottenburg, Sickingenstrasse 71,
though thls was not seen because of a lack of time in
Zerlin. o attempt seems to have been made to produce
high—pDWef air-cooled tubes. (itef. 18,21)

10,00 Ultra High wrequency Text-Sooki- A series of books

on J,H.F, has been written ty Dr. Horst Rothe and Dr.
terner Kleen of the Telefunken Company. It is called
Miucherel der Hochfreguen,tectmik", Dr. Kleen's personal

copies were inspected, but no other copies could be found,
(Hef. 18)

1
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