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TARGETS VISITED AND PERSONS INTERVIEWED

Eamburg - Toll office ard three leocal ofiices,
ILhterviewed etterndsrnts,

Lohbrugge - Toll office. Interviewed e*ierndents.
Luneburg ~ Toll office., Interviewed attendsr*s.
Minden - Toll office. Interviewed atterdsnts.
Usingen - Repeater Station., Interviewed sttendants,
Furstenhagen - Interviewed Adolph Heilm&n.

Nirnberg - Reichspost Bidg., Interviewed Herr
Enzerberger

Munioh -~ Reichspost Direction Bldg. Interviewsd
Dr. Fuererand Fer ¥chr.
Toll offices. Interviewed sttendants.

CONDITION OF TARGETS

All program equipment seen was in good condition.
Very few cdocuments available.

RESUME OF RESULLS

Relchspost employed broadeasting fregquencies of
about 155,210 and 260 Xe. for wired brumdcesting purpas es,

Three voles freguency procrams were usuelly modu-
lated at a toll office, mixed and distributed via broad
band amplifiers and cable pairs, including the regular
subscriber loops, without interferring with their low
frequency use for teleplLone purposes,

Some informetion was also obtained on voice fre-
quency program 8wWliching arrangement and open wire Lrogram
carricr systems,

L d

WIRED BROADCASTING

Shortly before the war the Reichspost 1s reported to
have initieted & ten-year program to extend thLelr wired
broadoast service "to all vpofential listeners.,” Tre
reasone given ware:
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1. The lack of adequate radio broadcasting
fraquencies %o satisfactorily eerve many areas
even taking into account frequency modulation,

2+ The likelihood of jamming from abrosd,

It was known that & considerable number of
installations had been made before the war, FHowever,
during the war the Bcope of this service increased
greatly as it was also used for air raid warnings and
to some extent for mescsages during raids, according to
Reichspost engineers. The growth in the large cities
in Northern Germany seems to have been much greaster
than in the scuth. For example, Hamburg was stated to
uave served about 30,000 stations, whereas tke areas in
end around Nurnberg &nd liunich had under 2C0. It was
Obaserved I1n the offices visited in the scuth tiet few
fecilities vere provided Zor tle service,

While tiere were some differences in the arrcn-e-
ments seen or described in documernts, the Tacilitics
arrear to basicly tie caue.

Trhrge modulators with carriers of about 185,210
ard 260 Ke¢. are located in a toll olfice yrogram room
where un tec “hree voice flequency irogram channels ccuid
be switched to thelr Inpum individually. The cutputs
of ti.e wodulators are mlxed through a commen brozd band
anplifler and comnected by cable pairs or open wire to
subscriber local central 0ffice amplifiers or to interw
mediate amplifiers. The counection %o the aubscriber
line is made at tre frame through s Bmall filter. Zackh
line Berged is also equipped at the station with a filter
to separate the telephone and progrem channele., A switoh
is furnished for conneoting the radic set to either the
line or autenna. An attached drawing shows the general
way in which radio and wire programs were originated
and received.

In selecting the three carriers to be used, consid-
eraticn is given to the breoadcasting frequency aliocations
in trhe vicini%y. As the broad band amplifiers handle 145
to 300 Kc., any three carriers detween 155 and £75 Xc.
epsced not closer than 30 Xe., ars used,

Tre brosd bend amplifier output is given as 8 volts

inte %50 ohms for the three carriers (presumsbly unmcdu-
lated}.
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The allowable loss from & broad band amplifier
transmitting programs, to a etation is given as abou%
6.7 N to provide a receiving level of 10 mv across 150
ohms, For 250 Kc. the figure mentioned would permit up
to 11 Xm., of an 0.8 mm cable pair,

The input levels from the three programs clannels
wore adjusted to be approximately equal a&t:'the inputs
to the three modulators and also at the terminal ampii-
fiers, The 1lstter have aboul .4 I of pre-equalization
between the highest and lowest carricrs to allow for ths
terminal 1o00pe

The amplifier eguipment is capable of transmitiing
30 to 10,000 cyoles, but the received programs, waterisl
wag not more than 30 to 8,000 cycles and usually less,

An sttached photograph shows on the left a mcdulator
and transmitting rack. 4t the top are the three chennel
modulatora sach With & preamplifier, and a%t the bhottom
ara the regular and spare transmitting amplifiers, On
the right 18 o{ a terminal and contains five distribution
amplifiere a2ll fed from & single preamplifier, shown at
the top with spare,

During the war, seoversl expedients were adopted to
furnish the service to 8 greater number of people. The
bacsic plen was to impress an asadequstely high level on &ll
the cable pairs to gréund, This was flrat done by feeding
only one wWire to ground of a number of pairs, Following
thie, the channesls were provided individual amplifiers so
ag to obtain more power per amplifier and avoid the intere
channel modulation whioch was belng experiepced When drive
ing three common amplifiers at very high levels,

PROGRAK CHANNELS.FOR RADIO BROADCASTING

The following types of toll cable faoilities were
ordinarily used for program transmission in Germany:

Gonductore Losding tutoff
Cirounit Cu - mm mH Spacing Km Cycles
Phantom o9 12 1.7 9,500
Pair le4 17 1.7 9,700
Pair l.4 12 1.7 11,200
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Up %o the last fow years, the gemeral practice was
%0 have the program circult under an inner lead sheath
or & 8hisld, bul more reoently some of the oables have
oontained unshielded peirs, Amplifiere are loocated at
70 Km intervels and line output levels of - 7T I
are usually semployed at the transmitting end,

The transmitted band has generally been from 50 to
6400 oycles, but facilities with 30 to 8000 cyocles are
the new objective and many are uuderstood to have been
provided,

The attached photograph showing program amplifier
and switohing positions is prinoipally og interest in
8howing the appearance of the ccordinate switehing and
dieplsy boards. This eliminates the use of patehing cords
and rrevents, by relays and mechaniocal locking devices,
the switching of more than one program to one colm nnel,

The only other mattcy cof interest which come te
attontion was the availability of single cimnnel open
wire program carrier systems, Ro avulications of viich
were understocd to Teve been made in Germany although a
trial wae conducted,according to Herr Enzerberger of the
Nurnberg orfice. These are of twe types, the TFR, and
T¥PHZ, simplified diagrams and photographs of which are
attacied. For the TFR eqguipuent the band transmitted
over the line is 34,5 to 42,5 Xc. aund zrovides a program
-olreuit of 30 t¢ 8000 cycles, 4 pilot frequency of 34 Ke.
is alB80 uzed, The transmitting level is stated to be
# 1.9 N and the maximum repeater Section loss 6 N,

The TFRZ is & simplified system which was obtainsble
for any carrier freguency irp the range of 60 to 280 Kec. Both
8ildebands and the carrier are transmitted at a level of
about -1.7 N. The maximum line losa is glven as 5.5 N,
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Transmitting Central Office
Channel Modulators Dstritution
and Amplifier Amplifiers



PROGRAM POSITICONS

Instellation for 6 programs emd 36 long program
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TFR SINGLE CHANNEL OPEN WIRE PROGRAM SYSTEM
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TTRZ SINGLE CHANNEL OPEN WIRE PROGRAM SYSTEM
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