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REPORT 1

Investigations of Deutch Reich Post Research
Establishments in Munich Area.
From 3rd June, 1945 to 11th Junc, 19%45.

Investigators: 8S/Ldr. S. Devons (TRE) CIOS Group 1
Lt/Cmdr. R. T. P. Whipple (ASE) CIOS Group 1
Capt. Verkley (U.S. Sigs.Corps) " "
Capt. Ramm (Br. Army) n L

Forschungsanstalt der Deutsche Relchpcst (ilunich Area) F.d.DRP.

The Mumich branch of the F.d,D.R.P. was first formed in 1940 as
part of the F.d.D,R.,P. Berlin for the primary purposes of studying
EM wave propagation as it affected radio communications and allied
problems, The work was carried out under the guidance of Dr. Vilbig.
It was located at Weisenhaus Strasse 3.k, Milnchen. In 1943 o
escape allied bombing much of the reasearch work was moved to
localities near Munich. The following is a list of the sections of
the F.d.D.R.P.(Munich) which have been located. Those marked with
asterisk have been investigated and details are given in this report.

1. Amt fur Wellenausbreitung Munich (formerly F.d.D.R.F, Munich)
Dr., Vilbig - Head of this central coordinating office and in
charge of all research stations in Munich area given below.

2.a. F.d.D.R.P. Landshut., (a) Landshut Post Rat Korblein - general
laboratory for making of equipment.

(b) Schloss Nieder Aichbach. Recording
station for atmospheric disturbances
(Dr. Bender)

Za P.d.D.R.P. Grafing., Some commurications problems, also
ioncspheric recording station
(Dr. Haase)

Lo F,d,D.R.P, Jakobneuharting. Ground wave propagation, aerial
problems cm. tube testing
(Dipl.Ing.Menzel)

5. F.d.D.R.P. Bernried. Chief Ionosphere research station of
D.R.P. (Dr. Beckmann)

6. F.d.D.R,P. Wank, Propagation of centimeter wavelengths in
Nr.Garmisch. lower atmosphere (Dipi. Ing. Kettenacker)
7+ Predigstuhl Small observation post for Cosmic ray

measurement (Phys, Augustine)
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There is also a part of the F,d.D.R.P. at Aach, about 10 km.
north of Singen near Lake Constance. This is not apparently
connected with the Munich section of the D.R.P, under Dr. Vilbig but
is probably a part of the Berlin section of F.d.D.R.FP, evacuated
to Aach.

The work of Fed.D.R.P, in the Munich area appeared to be deter-
mined largely by Dr. Vilbig's personal direction although some work
initiated by him was subsequently "Sponsored" by the B.H.F.;
particularly the work on tube development for mm. wavelengthst  The
work was centred on problems of propagation - ionospheric measure-
ments, lower atmosphere propagation at Cm. and Mm. wavelengths and
ground waves. No trace of any work on television or other systems
Por controlled missiles was found in the places investigated, and
Dr, Vilbtig asserted that his department had no connection with or

direct knowledge of that work.

Ionospheric stations under D.R.P, contrel, similar to that at
Grafing were also at Weimar, Kuhlungsborn-am-Ostsee and Rome.

i Dr., Vilbig himself had recently written a paper on speech
1 communication by width-modulated pulse transmissions., No

B experimental work had yet been done by Vilbig or to his knowledge
= by anyone else in Germany.

The relation between the radic propagation investigations of the

D.R.,P, and other German establishments appear, {from interrogaticn

of Dr, Vilbig, and his assistants), to have been as follows.

D.R.F, Observations and Research B.H,F., Observations and

Stations. Research Stations.

Landshut -~ Bernreid, etc. Fragunhofer I., Ferd. Braun I etc,
(Dieringer) (V,Handel)

Amt fir Wellungs ausbreitung Zentralstelle fur Funk

(Vilbig) (Beckmarm) beratung (Deiminger - Rawer)

Reich Rundfunk Commercial

Gesellschaft Radio Traffic Wehrmacht

Additional information on the organisation of Ionosphere work is
contained in the report of the Fraunhofer Inst., whose head was
also coordinater of German ionosphere work.
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REPORT II

Report on visit to the Amt fur Wellenaustreitung, Munchen
on L-6-45

A, Capts. Verkley, Ramm.

B, 1 Building in Weisenhause Str., 5i. Workshops and vacuum j
laboratory in basement. Offieces ground floor, laboratories |
first (and some second) floor. Building - slight damage
from bombs,

Looting - probably nil, as some staff always present
(upper floor residential), '

2. Persomnel: Only mechanics and caretaker present, |
3. Documents: Only office records up to 1943

c. 1. Propagation section of Forschungsanstalt der D,R.,P.,
evacuated from Berlin in 1943. Then, when in same
year Munich was bombed, laboratory people moved out
to outstations already existing in Munich area.
(e.g. Landshut, Bernried etc.), and Munich building
only used as administrative office with some work in
workshop and vacuum room.

2a Equipment: Very little gear of interest. Some C.R,T.
switches used for integrating ionospheric measurements.
Two 40" diameter parabolic reflectors with provision for
crystal detector,

No guard necessary, no further action.
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REPORT TIII

Note on interrogation of Dr, Flhrer of D.R.P., Munich

Interrogated by Verkley, Ramm on 4th June, 1945.

Dr. Flhrer was located in the Postdirection building in
Arnulf Str,, Munich, near the Hacker Brucke. It was hoped that in
his official capacity as head of the local Reichspost Telecommuni-
cation Dept., Flhrer might have information of Dr. Vilbig's section
(Amt flUr Wellenabreitung). Fllhrer stated that his own work consisted
solely of control of the telephone and allied working services; his
only contacts of intelligence interest were; - 1. Occasionally instal-
lation of special secret circuits for Wehrmacht, and Z. one visit
paid to Vilbig's Grafing establishment, where Fuhrer was shown
{anti?) jarming system copied from Ru351an equipment,  Flhrer
professed no knowledge of work on cm. wavelengths; he believed some
decimetre radiotelephone links had been installed in North East
Germany by the Reiohspost, as the cables in this region are poor,
but had no technical information on these.

It is suggested that Flihrer might be useful to help locate
wanted people in the Munich area., He is very cooperative and
speaks good English.
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REPCOCRT IV

Investigation of Forschungs Anstalt der Deutsches Reichpost
at Landshut

by 8/Ldr. Devons, Lt/Cdr. Whipple, Capt. Ramm,
Capt. Verkley. June 8th - 10th 1945

(A) Locations (a) at Post Direction Building, Landshut. (32 Kn I,
of Munich) no bomb damage, some damage by looting.

Research started here in 1943 to escape bombing in Munich.
From 1940 to 1543, there was only an atmospheric recording station
at Landshut. There were about 6 scientists and 20-25 people
altogether in 1944/L5, The place is guarded since it is part of
the Post Direction building.

(b) At Schloss Neideraichbach (12 miles ENE of
Landshut) used as experimental and recording station for atmospherics
pisturbances. This section came from Landshut in 1943 to avoid
artificial disturbances arising from working inside a built-up
area. The Schloss has been partly damaged by shelling and there
hag been some looting. Present staff: 1 scientist and four
assistants. Unguarded, private residence.

(B) Personnel: Postrat Korblein. Head of department. Mainly
administrative work. Also some work on construction of cm. valves
and other equipment for D.R.P., obscrvation stabtions. Bntered
D.R.P. 1936, Reichpost Director Regensburg 1939, lunich 1943,
Landshut 184.3. Interrogated. Cooperative, fair Englich.

Dr, Rossler. At I.a.D.R.P. Berlin 1957, Landshut
1945, Worked on dielectric constants of gases and liquids.
Some work on design of general purpose equipment (e.g. for
DRP Warnk. ) Interrogated, poor Bnglish,

Dr. Bender. Recording and analysis of atmospheric
disturbances including use of special recording equipment.
Worked mainly at Schloss N. At P.d.D.R.P. Berlin till 1941
then F.dD.R.P, at Prague till 1943, then Landshut.
Interrogateds No English.

Dr. Vegt., 1931-3L assistant Phys. Inst.lcidelbors.
" 1934,-36 Telefunken {antennac).
1359 licad oi' receiving station
(propagation and D.F.) of I'edD.E.P. at Kagel. Evacuatced with some
cquipment to Landshut in Spring 1945. Collaboratced with
Dr. Grosskopf at Kagel. Main work mecasurcments in conncction with
H.¥. direction finding. Interrogateds Loguacious but no BEnglish,

Dipl. Ing., v. Collas, An engineecr from the
Berliner Physikalischer werkstatten, Berlin. Came to Landshut to
collaborate with D.R.P. a few months ago. Particular interest
ctn, tubes. Interrogated. Cogperative. No English.
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(c) Documents: All secret reports at F.d,D.R.P. Landshut were
said to have been destroyed earlier in the years Coples of some
non-secret work, published in T,F,T, and H,F.T, were produced.,

(D) General, F.d.D.R.P. was formed in 1943 following a comb
out of Reichspost personnel when people holding administrative posts
were directed into research work or the services. Chief concern was
design and construction of eguipment for other D.R.P. propagation
cbservation stations. Considerable difficulty had been expericnced
in obtaining centimeter tubes from manuf'acturers (or via B.H.F.),
sience work on centimeter valves, This work was also due to

Dr, Vilbig's personal interest and suggestions, Recently B.H,F,
had officially sponsored the research work on production, reception
and propagation of mm. waves and on the design of tubes for this
Work . There seemed little direct contact between the workers at
Landshut and similar persommel under direction of the B.H,T. A1
reports from Landshut were sent via Munich to F.d.D.R.P. Borlin
vherc they werc circulated. A fow reports relevant on work of
B.H.F. reached Landshut via 7.d.D.R.P. Berlin.

Technica{

(E) EBxperimental Magnetrons. (Post Rat Korblcin)

Korblein had, apart from gereral administrative work, chicfly
concerned himself with the construction of a cavity-resonator type of
magnetron originally suggested by Dr. Vilbigs This work has
procceded in collaboration with Dr. Pollic at Jakobneuharting, The
magnetrons so far constructed are only suitable for low power C.W,
experimental purposes. The construction was extremely simple,
namely a closed cylindrical cavity resonator with a fine tungsten
wire cathode along the axis.

RESONATOR /
ANODE 777

OUTPUT K
7

Vi
K
%
\ ’//
oUTPUT
CATHODE COUPLING

The exact mode of operation of the magnetron was not clearly
understood but it was stated that for optimum efficiency the length
of the cavity should be 0.85 times the dismeter (internal dimensions ).
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The wsvelength for peak power was then given by A= 1,704 or

A = 2L, (esze d = 448 om, L = 1.53 om, k= 3.07 om), suggesting
a coaxial line resonance with outer just cut off for Hqg propagation.
The output circuit was very crude, a double loop (two parts at right
angles) and probe, and there was no knowledge of the E.M. field
configuration in the cavity.

The equipment used for testing these tubes was most
elementary. DNo exact knowledge of ocutput power has been made but
it was ostimasted that at 9 ems., the tubes had an output of
300~500 milliwatts for an input of 6-9 ma. at about 2,000 volts.
Tor all tubes the magnetic field used was roughly in accordance
with the relation A 1l = 10,000, where X\ is in cm. and H in
ZaUSS. At 3 om. for similar input the output was estimated
at 30-50 rw., and at 1.6 cm, the only tubes which were successful
gave an output estimated at 1 mw. but gas troubles had occurred
in the smaller tubes due to excessive heating of the anode
(resonator).

The wavelength can be altered by some * 3% by change in
magnetic field or anode voltage, the half power points being about
+ 15%. Vhen dimensions other than those stated above to be the
optimum were used the output power was said to be much smaller and
two peaks_in the output power at wavelengths of order 1% werc
observed. No magnetrons had been built with indirectly heated

cathodes.,

(F) Measurcements of Dielectric Constant og Atmosghere.
Dr. Rosseler

A system was being bullt for measuring average dieclectric
constants of the atmosphere over a path of about 15 Km. A Jom
C.W. transmittor was modulated at about 1 me/s. and the reflected
signal from an object about 15 Km away was rectified and the phasc
of the 1 m¢/s modulation compared with that of transmitter.

By accurately knowing the distance from the transmitter to the
reflecting object, the 1 me/s. phase-changer could be related to the
transmission time and hence the dielectric constant. Dr. Rosgseler
had also worked previously on the dielectric properties of water

at 2 wavelength of 300 meters from the view point of over-water
propagations

(6) Magnetron Rectifiers for Cm. Waves. Dipl.Ing. v. Collas

Following a suggestion of Prof. Habaan a magnetron diode
dctector was being investigated, EBarlier experiments had been made
with the ordinary split anode magnetrons at longer wavelengths
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( Pew meters). These had shown a restifying action (see circuit
below) only for R.F. voltages above a certain threshold value

I, (about 0.1 wolt), In the

L]
3 :£§EE development of the rectifiers
e for centimeter wavelengths
y 2AD.C the work had been directed
+ towards reducing this threshold
value to a minimum by arranging
_ for a large number of loops
OV v, in the electronic trajectories,
mm]R.F R.F.  the time taken to travel one
loop being equal to the time for one cycle of R.T. This is achieved
by placing the cathode between two parallel plates which are
perpendicular to the R.F. fields and are parallel to the magnetic
fields In this arrangement the threshold voltage is stated
i+ ' to be much lower than in case
of the spilt magnetron since
f?jﬁ?fﬁ?f\ the R.F. voltaze can produce
a cumulative effect over many
. b= loops of the clcetron orbit
before the electron reaches the anode.

The R.F. circuits being used in this arrangement werc now
tuned, the device being brought into tune for detection of a
pre wavelength by variation of magnetic field. The relation
between current and field ag, shown below,

AV .

To avoid end effect: it was intended to use the two R.TF.
plates in the form of two cylinders viz:

P
)

vy

Only rough measurements appear to have been made of the D.C. output
with about 1/10 mw. R.T. input over a wavclength range (for the
same tube) of 2 to 10 cms,. Under thesce conditions it is claimed
that the current output is about 100 times that from a standard

cm. crystal (R.P. 2 MH.) mixer. (Input impcdances unknovm in
cach case)s No tests of mixing eofficicncy or noisc level either
as detector or mixer have been made. Tubcs have been run with
about 3C0 volts between cylinders and with magnetic field given
by H A = 10,000, Reception over a frequency range of

2.10 cm. has been obtained with a singlc tube..
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GROUP 1

—— .

CIOS CONSOLIDATED ADVANCE FIELD
TEAM ASSESSMENT REPORT

4,  TARGET NUMBER: Black List 7/57c.

2, TLL TITLE OF TARGET: Forschungsanstalt der Deutschen
Reichpost.

3. LOCATION: Evacuation address, Landshut - in building of
Pest Direktion,

L4, CONDITION COF TARGET: Slightly damaged by artillery, and
looted to zome extent. Personnel

still present., The personnel include:
(1) Postrat Koerblein

22 Postrat Dr. Bender

3

Dr. Roesseler
e DESCRIPTION OF CONTENTS:

This dispersal location, occupied in June, 1943, was
operated by a staff of eight to twelve persons. Three were
engineers, and the remainder were technicians and laboratory

assistants.

Work done: f

(a) Study of atmospheric noise for use in "radio weather"
prediction. Done principally by Dr., Bender and the listening
station was at Landshut till March, 1945, when it was moved

to Neider Aichbach with a staff of 5 persons. Here it has
suffered some damage from artillery. The recording of noise
was done by three metheds:

(1) High' speed pen recorder.

(2) By a set of ten mechanical counters set to count noise
impulses of different intensity levels in 1 db. steps, starting
at 0.6 microvolts per metre.

(3) By a novel electrolytic integrating scheme, The
receiver output is fed to the "y" plates of a cathode ray
tube which possesses a special conducting screen divided into
insulated segments. Thus the receiver output voltage will
determine which segment receives the beam current. Each screen
segment is led to a colum of sulphuric acid solution, and beam
current thus liberates an amount of gas corresponding to the total
noise of any particular level,

These studies of atmospheric noises have becen made primarily
at 125 Ke¢/s and at 9 Mc/s with brief studies on other frequencies.
Results were passed to Dr. Beckmarm at Bernried for analysis.

6364.0=1 11



(b) Production and testing of experimental C.W,., magnetrons
(2.5 to 3 cm) and other special tubes according to designs of
Dr. Vilbig,

{¢) Production of magnetrons, and test equipment for these trials.
For this work the laboratory was equipped with a small glass=blowing
shop and a machine shop.

(d) Viork on measurcment of dielectric constants. This was
primerily the project of Dr. Roessecler, who had devised a scheme
for measuring the dicleciric constant of a 15-30 kilometer sample
of air. Apparcntly little actual measurement work had been done,

b) Documents. Reported destroyed.

6« ITEMS GUARDED: (ai Equipment, Building is under guard,
¢) Personnel., None guarded.

7+ PRIORITY ASSESSMENT: Investigation.

i 8.  OTHER REMARKS: Also present in building is a Dr. Vogt

who arrived as a refugee from Berlin Reichpost, bring considerable
equipment for work on short waves Direction finding. This cquipment
is stored at Landshut. Both Dr. Bender and Postrat Koerblein

speak reasonable English.

P B T T T

: 9, DATE OF ASSESSMENT: 27th May, 1945.

16,  ASSESSORS NAMES:  I/Lt, Palmer R.A, ¥
Capt. Menard U.s

Army Group 6.
Item Group 1.

11,  DOCUMENTS OR EQUIPMENT REMOVED: None,

12,  DOES GROUP RELEASE TARGET?  No.
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REPORT VI

Interrogation of Dr. Bender

Interrogators: Lt., Cdr. R. T. P. Whipple,
Capt. Ramm.

Date & June 1945.

Dr. Bender had been working on the recording of atmospherics at
Landashut for the last two years. It was soon found that the
artificial noise level was too high at Landshut itself and the
spoaratus was moved about 20 months ago to Schloss Nieder Aichbach
about 10 miles Bast of Landshut.

A staff of 11 was employed for these measurements, most of
this consisting of part time female labour.

Schloss Niederaichbach has been rather damaged by shell fire
and some of the valves in the apparatus have been looted. Most
of the esscential parts were intact however.

At Niederaichbach some rather unsuccessful work had been
carried out on directional rccording of atmospherics, but most of the
work was concerncé with measurcments using a non-directional aerial
system working at 9 Mc/s. Measurcments werc made of the number of
atmospherics for which the f.s. cxceeded given valucs and also of the
time during which the f,s,» lay within specified limits.

Tor the 9 Me/s cxperiments a receiver was used having a & Ko/s
bandwidth with a vertical aerial. The sensitivity of this receiver
was checked by means of a test transmitter and portable f.s.
measuring equipment. The receiver was connected to a D.C.
amplifier and the output of which fed in parallel

(a) A recording voltmeter,

(b) A set of ten mechanical counter relays,
(c) An electronic switch and set of ten

- alectrometers,

""_‘ VOLTMETER I
MECHANICAL
RECEIVER D/ awpLiFie—— ——{CoURT ek

= A
The mechanical counters (b) werc of P.O. type and cach was ;E:
arranged by means of magnetron relays to operate whenever the f.s,
cxcceded the specified value corresponding to that particular
counter. Specified values corresponded to «5, 1,0 .. 5.0 v/m.
The numbers were counted every 15 minutes.
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The electronic switch (c) consigted of a cathode ray tube in which
the target was a plate consisting of ten parallel strips of graphite
separated by narrow insulating strips. These were connected to
an array of ten electrometers and the circuit was completed by a
suitable biasing battery to earth. Thus, for example, the third
electrometer recorded the length of time during which the f.s. was
between .1 and .15 v/meter. The electronic switch was sugpcested
by Vilbig, Yhen the apparatus was working an operator listened
in to the receiver and if man-made static was evident the frequency
wag altered slightly and a note made against the voltmeter recording,

Some work was also done on longer wavelengths, but for the most
part use was made of the records by Bureau and Failietaz at 5t. Cyr.
(France) at 25 Ke¢/s. in obtaining data for longer wavelengths.

In working up the results, plots were made both of thc number
of ionospherics per hour exceeding a given f.s., and also of the
"Stormess", that is that field strength which is cxcceded by ten
atmospherics per hour, It was found that in gencral these two
quantities were not very clearly indicated.

The records go back for 20 months.

It was found that at § Mc/s the fregquency of atmospherics exceed-
ing .5 v/m was greatest at about sunset and had a smallcer maximum
at sunrisc. During the night the level was generally rather low.
TBender thinks that these results were determined rathcr by
ionospheric propagation conditions that by the mumber of thunder
storms in the neighbourhood. For the long wave measurcments
conditions were almost reversed, with minima in cvening and merning,
and a maximum at ncon.

Threc day forccasts of atmospheric noisc conditions werc
published but good results were only obtained during wintor months,
presumably due to the prevalence of abnormal E in summer.

By corparing the value of the "Stormess" with cosmic ray
measurements Dr. Bender has found that on days of abnormalHCOSmic
ray intensity, there is a significant tendency for the "Stormess"
to depart from its normal daily run. Dr. Bonder hopcs to publish
an account of this work shorily, but nothing has been published
to datc.

Some specimen curves showing the number of atmospherics whese
field strongth at 9 Mc/s for the 4 Ke/s bandwidth cxcceded .6 mv/t.
were cobtained.
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REPORT VII

CI0S INVESTIGATORS PRELIMINARY REPORT

TARGET: Dr, Bender at Landshut, and Laboratory equipment at
Nieder Ailchbach.

PERSONALITIES

Dr. Bender, who at present lives at Jager Str. 48 at
Landshut, was a student of Dr. Hess at Innsbruck University, and took
his PH. D. in 1933, He then joined the Reichpost organisation, and
worked on transmitters under Dr. Vilbig at the Reichpost Zentralat
in Berlin until 1936, After a period working on general long
distance telephone and telegraph problems, and hc was put in charge
of a group of cngincers maintained by Zentralant, and sent out to
service broadcast and W-T transmitters as required,

In 1940, he was moved to Prague, wherc hc did similar jobs
in German-occupicd Czechoslovakia. He later Jjoined the German Army
but after about a ycar was discharged in order to work in Russia
on Russian transmitters captured by the Germans, This Jjob camec to
an cnd when the German advancce was halted, and Dr. Bender returncd
to Praguc, He got in touch with Dr. Vllbla, vho was then the
Dean of the Munich Tcohnical College, and also "Abteilung Prasidont"
in the Reichpost, oontrolllng a small erganisation of about 100
pcople, known as Amt fur Wellcnausbreitung. On 1st April, 1943
Dr. Bender atarted work under Dr. Vilbig with a staff which varicd
betwezn 5 to 15 peoplc.

Dr. Vilbig's organisation was originally indcpendent, but
in 1942 was put under the larger Forschungsanstalt which cmploycd
sbout 1,000 peoplec. This organisation was also under the Reichpost
and its president was Herr Gerwig.

Dr. Vilbig is to be found at the following address:
Vaisenhaus Btrasse 4, Munich 19.

Technical

The problam which Dr. Vilbig gave to Dr. Bender was to
study atmospheric noise on various wavcelengths, with a view
ultimately to being able to give forcocasts to supplement the
forccasts of ionespherc conditions provided by Dr. Beckmann (at
Bernried, Statnberg Sce, ncar lunich).

The technique uscd was straight forward, the only item of
intcrest being the use of a "bucket” OqullOgOOpO and an clectrolytic
rocorder. The acrial systoms used werce non-dircctive, although
cxperiments worce being started with a loop automatically rotated
through 60 degreos overy 15 minutcs. An ordinary supcrhet rccoiver

636401 . 15



7
]

et P B Rl L B,

vith a bandwidth of 4.5 K.cys was used, with a diode rectifier
followed by a d.c. amplifier. The output was applied to the

plates of a bucket oscilloscope, in which the electron beam was
focussed on to a metal plate divided into five or six separate
insulated sections. The beam would thus fall on any given section
of the piate only when the signal lay between certain limits. These
oscilloscopes were made by another section of Dr. Vilbiz's zroup.

Fach secetion of the plate was conncected to an clectrolytic
recorder constructed as follows. A picce of glass tubing about
onc eight inch diameter, and a piece of capiliary tubing werc Jjoined
togother so as to form a U-tube, The capiliary tubc was open at
the top and contained a threcad of mcrcury; the other tube was
clascd at the top by a valve which could be operated at will, and
contained aciduatcd watcr. Two cleetrodes were scalcd into this
tuba, L gmall rescrvoir whose volume could be varicd by a scrow
was connccted to the tube at the basc, so as to providc a convenient
mothod of adjusting the zcro.

The electrodes were connccted dircect to onc of the scctions
of the collecting plates of the bucket cscilloscope, and the beam
current {about half milliamp) was cnough to produce sufficicnt gas
by clgctrolysis in the wide arm of the U-tubc, to causc an apprccicblo
change in the level of the mercury in the spacc of o fow minutcs.

In additicn to this rccorder, a ftelcephonc countor was
zttached to cach scction of the platce, to rccord the fotal number of
impulscs, and a recording voltmetor was connccted to the output of the
roecelver aftcr the diode. The paper speed was not quite sulficient
to show cach atmospheric scparatcely. The main use of the rccording
voltncter was to cnable poriecds when interfercnce from broadeasting
or othcr stations had been allowed to come in to be dctected:
normally it was the duty of an opcrator to rctunc the rocciver when
this happcncd.

Continuous records wore cbtained as follows:

Wavelength Pericd
33m Hoveuber 1945 1o 1=t oy 1945 +
2,200m Sceptember 1944 to st May 1945
100m January 1945 to tst Hay 1945

+ lfote:  The clectrolytic rccorder was not working
until September 1944.

It waz hoped later to have records of atmosphcrics over
2 vide band of freguencies using a recegiver with motor-driven tuning,
ond slso to cxamine the natural waveform of atmospherics as roceived
cn o wide band rcceiver.  Apparatus was also boing constructed
for o system of reccording atmospherics on o moving film using a
zlowr discharge lamp.
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Dr. Bender was able to recognise two types of diurnal
variations of atmospheric intensity (7 Mq/s) normal, in which there
were maxima in the morning and evening, and abnormal in which there P
was a mid-day maximum. He had been provided with rather crude R
propagation character figures, based on the reception of distant
broadcasting stations, by Dr. Beckmann, and claimed that peaks of
atmospheric intengity were connected with changes in propagation :
conditions. I was not very convinced by the sample curves I was t
shown, He also claimed a correlation between abnormal days and
COSNLC Trays. There was also some correlation with thunderstorms
withir "sround-vave" distance, but not as close a corrclation as
he had cxpected.

Documents

Dr. Bender had prepared a complete account of his work, and I I
took a copy of this, The diagrams were not ready, but will be |
forwardoed through the lecal CIC dctachment to CAFT 1, 12 Army Group. |

Gencral 3

It is clear that Dr. Vilbig was the moving spirit in this work, .
Dr. Bender working closcly under his guidancc. The work may be
described as fundamental research, that iz, 1t is of somec scicntific
interest, but of no direct military value. If the policy is to
allow fundamcntal sclentific research to be donc in Germany, I can sce
no reason why Dr. Bender should not be allowed to rcsume his
cxperiments, 405 CIC detachment would appreciatc guidance as to
the linc to be taken in dealing with Dr. Bender and his cquipment.

Dre M, V. Tilkess.
3.D.0. RAF.
7th July, 1945.

idded later

Since writing this report I have discovered that Dr. Bender
was intcrrogatced by Lt, Comdr. Whittlc and Capt. Ramm on 6th Junc, _
1945, during a survey of the Relchpost organisation in the Munich A
arca. '
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Interrogation of Dr. K. P, Vogt

by Lt. Cdar. R. T. P. Thipple, at F.D.R. Landshut
on June 7th 1945

A, GENERAL

Dr. Vogt had only evacuated to Landshut in February 1945 and
hal not had time to reorganise his work there, particularly as
mest of his apparatus had been lost in the journey. He had spent
most of the war working with Dr. J. Grosskopf and nine assistants
at the Reichspost research station at Kagel, 36 Km. east of Berlin.
His work at Kagel was concerned with problems of propagation in the
H/F band. lany measurements were made of the polarisation and angle
of descent of radio waves from Daventry and apparatus was built
for treating these measurements statistically. Congiderable use was
rade of a "tiltmeter" for deducing cffective soil conductivity from
the tilt of the electric vector Jjust abeve the ground.

He had oocperated to a considerable extent with the Navy on
D.F. problems and had been used by them in testing H-Adcock
installations in Germany, ¥rance and Holland cte, The accuracy of
the Adcocks was of the order 1 to 2 degs. Hc had alse made some
tests on Weullenwerber, a long bascd Adcock system built by the
Navy at MNeustadt/Holstein.

During the last ycar a new dircection finder (Dochtkohle) was
developed for naval purposcs. This was designed so as to be free
from polarisation error and yet small and sensitive., It was
intended to fit it to the Schnorkel on U-Boats but the war finished
before this could be done.

Apart from that on Dochtkohle most of the work done by Grosskopf
and Vogt had been published in T.7,T. or H.F.T. and is given
in the publications listed below. Some work was alsc donc on
hodng direction finders for aircraft.

The ficld of Kagel was flat and sufficiently large to be used
as an azerodrome. An airplane was kept there for the puwrpose of
calibrating dircction finders.,

Dr. Vogt was also able to give uscful information on the
- direction finding research stations for the armed services,
particularly the Navy.

B. Propagation of waves reccived in the 6-12 Mc/s band from
Daventry (8)(9)(10)(13).

Many measurements were made of the angle of descent and
polarisation of signals from Daventry and twin channel receivers
with common I.F. oscillators were built for this purpose together
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with integrating machines for treating the observations
statistically. The results agreed well with theory.

The first integrating machine the amplifier was, connected to
a magnetically operated arm whose movement was proportional to the
output and which cloged one or other of a number of contacts
according to its position. The contacts formed parts of circuits
with P.0. counter relays supplied with slowly alternating currents
so that the reading of the counters was proportionzl to the time
during which the output lay between the corresponding limits.

In the later modification an optical lever and photocells
were substituted for the mechanical lever, and condensers were
charged by the current flowing through the photocells.

C+ Geophysical Instruments

The "tilt Meter" for investigating soil conductivity was
originally devcloped before the war by Barfield in England, and
the model built by Dr. Vogt does not appear to have any 59001a1
Teaturess The dipole is about 1% meters long and can be rotated
about a heorizontal axis. It is transformer couplcd to a pertablc
receiver, and the whole apparatus stands on a tripod. Effcetive
soill conductivity and dielcctric constant arc deduced from the
tilt for minimum signal and the ratio of the minimum signals as
the dipole is rotated using a transmitter on the ground at any
distance exceeding 2% WaVulengths.

Grosskopf and Vogt have showvn that the cffective soll con=-
ductivity and dielectric constant mcasured by this mecans are the
constants which should be used in determining the "numcrical"
distance in Sommerfeld's propagation formula and have investigatced
the effecct of underground stratification. They have used the
tilt mctor for testing transmitter sites and dircetion finder sites.
LEfforts to correlate tilt metcr readings with D.F. doviations were
net in general very successful,

D. Dochtkohle

An experimcntal model of Dochtkohle vas built in Sceptember
1944 and the Navy finally decided to apply it to Schnorkel at a
meeting on April 5th 1945, the contract to be given tc the firm
of Siemens. It was cstimated that ZO—UéBoats could have been

fitted .by the end of May.

Deehtkohle depends on the principle of the cardicid polar
diagram which can be obtained by combining the signals fran o
vertical aerial and a loop aerial in the correct proportions and which
has long been used for obtaining "scnse" with direction finders.

It was showvn that whereas the simple loop gives incorrect rosults
ith elliptically polarised waves, the minimum of the cardieid will
remain unchanged and will even be improved under thesc conditions
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provided the angle of descent of the incident raeys 1s not too great.
This is still true when the aerial system is erected above imperfectly

conducting ground.

(With a vertically polarised incident ray the signal when the
goniometer is turned through a small angle X is proportional to X<,
so that the zero is too broad for suitable D.F, work. With a hori-
zontally polarised wave it is proportional to X and good bearings can
be obtained, With an elliptically polarised wave it is proportional
to AX? + BX when the first term represents the effect of the vertically
polarised component and the second that of the horizontally polarised
component, If B/A is finiti, which will in general be the case then
for sufficiently small X, the second term will be predominant and a
zood bearing can be obtained.)

A gimple loop suffers from lerge reradiation errors if a
vertical antenna is placed close to it but does not coincide with
its vertical diameter. This trouble was aveided by using two loops
in parallel one above the other, and using a dipole in place of a
vertical antenna. The experimental model is illustrated in the
sketeh below. The phasing circuit for combining loop and dipole
currents was not automatically compensated for all frequencies but
had to be adjusted according to calibration charts when frequency
was changed., Dr. Vogt did not know whether this difficulty had been
overcome in the final model.

It was found that Dochtkohle gave the largest deviation when
the incident rays were nearly vertically polariscd. This behaviour
is the opposite to that of an Adcock, which gives maximum errors for
nearliy horizontally polarised waves. Thus by using both types of
D/F simultaneously it should always be possible to get good bearings.
It is more sensitive that an Adcock of the same size at low fre-

guencies, v
- fm
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RECEIVER

The Navy finally decided to adopt Dechtkohle for application
to U-Boats on April 5th 1945 and it would probably have been
built by the firm of Siemens. It was estimatcd that 20 U-Boats
could have been fitted by the end of Maye. The Wavy had at first
been reluctant to use this system as they had previously been
working with a twin-channel D/F. with C.R.T. display and this
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system cannot be applied to Dochtkohle.  Dr. Vogt did not know the
details of the first model as he was at that time in Landshut, but

he suggested that Dr. Grosskopf would be able to supply details. He
is probably now at the naval IVF‘reseach station at Neustadt/Holstein.
(This station is run by Oberbaurat Dr. Wachtler, and there is an
attached experimental field at Pelzerhaken). If he is not there,

Dr. Grosskoft is probably at Libeck (Chemische Verke, Trager).

Dr. Vogt thought that the final model of Dochtkohle appeared
somewhat as follows:

B 1 PR

Dr. Grosskopt has written an account of his work together with
a bibliography, list of apparatus, and names of his colleagues both
at Landshut and at Kagel. The account is attached to this report.
The bibliography follows: the rest is given in the appendix.

(E) The following is a list of D/F. research stations in Germany
as given by Dr. Grosskopt.

Zentralstelle: Bevellmgghtiger fur Nachrichtenmittel
Head. Glokner.

Army Air TForce © Navy
Herreswaffenamt 1. Rechlin at . Nachrichtenmittel~
at Vapruf, Berlin Muritzsee Dr. Wasch. Versuchskommando
Oberbaurat der Kriegsmarine
Dr. Schelchoss 2. Landsberg Lech (N.V.K.

Prof.v, Handel Originally at Kiel

(Komet) now at Volfehbuttel
D/F work at

3. F.F.O. Neustadt/Holstein
under
OFerbaurat Dr.
VWachter

Experimental Field
at Pelzerhagen,
Kellenburen.
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encl. 3
(F) List of Publications

A, Reports of the Physical Institute University Heidelberg.

1¢ Investigation on the movement of electrons in flames.
Untersuchung uber die Elektronenbewe ung in Flammen (Dissertation)
Ann.d. Phys. 5. Folge, vol. 12 (1932% P. 433476,

2+ Resistance and density in flames,
Innere Reibung und Dichte in Flammen.
Ann.d. Phys. 5. Folge, vol., 14 (1932) P, 24,1-258,

3¢ Measurement of the speed of flames.,
Die Messung von Flammengeschwindigkeiten
Zeltschrift f. Physik, vol. 75 (1932) p. 804L-808.

4+ The hydrodynamic resistance of cylinders.
Zeitschrift f, physik, vol. 83 (1932) p. 16L-170.

B. Report of the General Post Office (Reichspostzentralamt).

5¢ Investigation on vertical antennaes with horizontal top=-
capacities,

Unterscuchungen an Vertikal-Antermen mit horizontalen Dach-
kazitaten HET, vol. 50 (1937) p. 58-67.

C. Reports of the Radio Research Board (Forschungsanstalt der
Deutschen Reichspost).

6. On the electrical behaviour of vertical antennaes in connection
with their diameter.

ﬁber das elektrische Verhalten von Vertikalantennen in
Abhangigkeit von ihrem Durchmesser.

TET, vol. 28 (1939)p. 170-178.

7+ GOn the measurement of the condugtivity of soil.
Uber die Messing der Bodenleitfahigkeit
TFT, vol. 29 (1540) p. 164-172,

8. Measurement of the polarisation in the medium wave rarnge.
Polarisationsmessurgen im Mittelwellenbereinch.
TFT, vol. 29 (1940) p. 291-296.

9. Heasurement of the polarisation in the short wave range.
Polarisationsmessungen im Kurzwellenbereich.
TFT, vol. 29 (1940) p. 360-353.

10. Measurement of the angle of sky-waves in the short wave ranges
Einfallswinkelmessungen im Kurzwellenbereich.
TFT, vol. 30 (1941) p. 19-22,
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encl. 3

11. Description of the equipment of the aeroplans of the Radio
Research Board.
Beschreibung der Empfangseinrichtung des Versuchsflugzeuges
der Forschungsanstalt der Deutschen Reichspost.
TFT, vole 30 (1941) p. 247-251.

12, Technical use of the instrument for soil-conductivity.
Technische Anwedungen eines Bodenleitfahigkeltsmessers.
TFT, vol. 30 (1941) p. 352-353.

1%, The statistische Verfahren in der Ausbreitungsforschunge
Elcoktr. Nachr. Techn. vol. 18 (1941) p. 8-11.

1. On the Doopler-cffect in the short waves receiving field.
Uber Beobachtungen des Dopplereffektes im Kurzwellenemp fangsfeld.
HET, vol. 57 (1941) p. 143-146.

15, The mecasurement of the electrical conductivity of soil with

different layers. "
Dic Messung der elcktrischan Leiftfahigkeit bei geschichtetem

Boden. HFT, vol. 58 (1941) p. 52~57.

16, Measurement of the electrical rotating ficld ncar a sender.
Die Messung des elektrischen Drehfeldes im Nahfeld cincs
Sender. HFT. vol. 59 (1942} p. 70-72.

17. A special method for the measurcment of soil-conductivity.
Zur Messung der Bodenleitfahigkeit,
TFT, vol. 31 (1942) p. 22-23,

18, A new instrument for the measurement of soil-conductivity.
Ein neuer Leitfahigkeitsmesser
TFT, vol. 31 (1932) p. 112-11k.

19, Investigations on umberclla-antennaes.
Untersuchungen an Schirmantenncn.
TFF, vol. 31 (1942) p. 161-166,

20, Measurement of the propagation over inhomogenious earth.
Ausbreitungsmessungen uber inhomogencm Boden.

HFT, vol. 31 (1942) p. 97-99.

24, The Zennecke rotating field near disturbing objects.
Dags Zennccksche Drehfeld im Bereich von Rlichkstrahlern

TFT, vols 32 (1943) p. 102-10k.
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22. The connection between the effective soil-conductivity and
the diminution of wireless waves.
Der Zusammenhang zw1schen der efektiven BOd&nlEltf&hlgkelt
und der Ausbreltungsdampfung.
HFT, vol. 62 (1943) p. 14=15.

23, Measurement of the polarisation in the field of a horizontal
sending g-Dipol.
Polarisationsmessungen im Feld cires horizantalen Sendedipoles
HFT, vol. 62 (1943) p. 131-133.

2L. On the height-dependence of the Zenneck: rotating ficld.
Zur Hohcnabhangigkeit des Zenneckschen Drchfeldes.
HFT, vol. 62 (1943) p. 172-173.

25, Influence of the clectromagnetic field ncar earth through
inhomogenities of the soil.
Beeinflussung des Bodenwellenfcldes durch Bodenlnhomogentltatcn
Dutsche Luftfahrtforschung, Unterschungen und Mitteilungen
Nr, 693 Pe 1=7e

26. Preparatory investigations of direction finder placcs with the
conductivity apparatus (Dlpol-method).
Vornntersuchungen von pellplatzen mit dem Leitfahigkeitsmess-
gerat (Diplomessverfahern).
Deutsche Luftfahrtforschung, Unterschungen und Mitteilungen
(Deutsche Luftfahrtforschung)
Nr, 764 p. 1-23.

27. Experiments on the wireless direction finding free form
night effect near disturbing obJect.
Versuche zur nachteffektfreine Peilung in der Nehe von
Ruckstrhlern.
Deutsche Luftfahrtforschung, Untersuchungen und Mitteilungen
er 796 pv 1""9.

28. The influence of inhomogenities of the soil on the corrcction-
curve of wircless direction flndﬁrs.
Der Einfluss von Bodﬁnlnhomogenltaten auf die Punkbeschickung.

Deutsche Luftfahrtforschung, Untersuchungen und Mitteilungen
at the printers, p. 1-27.
29, Contribution "instruments and methods for measurcment" to

the note book Hochfrcquonztechnlck.
Beitrag "Messgerate and Messmethoden" zum Taschenbuch der

Hochfrequenztechnik, in preparation,

30, Contribution "wircless navigation" to the dictionary of

the communication technique.
Beitrag "Funknavigation" zum Handwortcrbuch der Nachrichton=

technik.
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G+ List of the staff at Landshut

Saarmann, Erwin

Hanel, Kurt

Tauchert, Otto

The Receiving Station Kagel had a staff of 11 men; three of them
have been left at Kagel as a security guard, there have been born
June 16th, 1905 at Kiel, on September 1st 1935 employed at the

born 15.,11.1903, Lichtenow near Berlin
Engineer, employed at the Radio Research i
Board on September 1st 1944, 5

born 21.12.1905, Berlin,
mecanician, employed at the Radio Research,
mecanician, Board on Sept. 1st 1939.

born 3.12.1892, Berlin near Frankfurt Order
chauffeur, employed at the Post Office 1520,

General Post Office and on July 1zt 1937 member of the Radio Research
Board, lives near Kiel in the momet.

None of the 14 men has boen a member of the Nazi Party. |
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il A

Investigation of F.d.D.R.P. Grafing and Interrogation of Dr. Haase

Interrogators: S/Ldr. Devon,
It. Cdr. Whipple.

Date: June 4th, 1945,

Location: 30 miles B.3.E. of Munich on railway from Munich to
Rosenheim,

() Small laboratory in attic of P.O, This building is now
partially occupied by U.3. troops.

(b) A small hut with ionospheric sounding gear (partly
dismantled) Just behind the P.C, building. A4 considerable
amount of the apparatus has besen looted.

4L, Dr. Haase. Co=-operative. Little English. Speaks German with a
dialect,

In addition to looking after the icnospheric sounding
apparatus (which was built at Jakobneuharting and is automatic in
operation) and transmitting the results of these observations to
Bernried, Dr, Haase had worked on a number of small problems sent
to D,R.,P, by B.H.F. Chief of thegse was a system of speech frequency
comparison using supersonics and some methods for reducing the
susceptibility of communication receiver to Jjamming.

B. BSpeech Compression

By halving all the audio frequencies used in ordinary
communication it would be possible to halve the bandwidth used in a
single channel for carrier tclephony so that twice as many channcls
could be carried by one cable., It was found that if the speech
channels of two identical sound films A and B werc cut up into small
strips of equal lengths, and alternate strips thrown away, the film
then being joined up again so that each ¢ven strip was separated,
the resulting film did not show too much distortion vwhen played in
the usual manner. In order to make use of this principle a tank was
constructed with glass sides and filled with oil. With the aid of
a quartz crystal oscillator travelling ultrasonic waves were sent
through the liquid in this tank. On one side of this tank a lamp
was modulated by the speech. By this means a diffraction pattern
was produced which moved with the velocity of the ultrasonic waves.
By scanning this pattern at half this velocity it was hoped to
produce the equivalent of the film with alternate segments left out
and with the speech frequency bandwidth halved. A rather similar
apparatus at the receiving end was to be used for introducing the
equivalent of the repeated segments of film. It is understood that
this work had been put aside for the last year but Dr, Haase
intended to continue as soon as circumstances permitted. Most of
the apparatus had been built,
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C. Anti-jamming

I+ was intended to protect a receiver against a Jamming
station when frequency is wobbled. Two methods were trieds In the
first a limiting valve was placed in the I.F, circuit so as to
desensitise the receiver when the field strength exceeded a certain
value, (This appears to be the convention method of R.I.S.). It
is claimed that this worked when the interfering signal was 300
times as great as the desired signal. In the second mcthod a
filter with a very sharp cut=off was introduced into the I.F.
circuit. This filter apparently consisted of a number of simple
band pass filters in parallel,

Dr. Haase claimed that by this means a 50 fold reduction
cof interference could be obtained.

Dr. Haase had apparently done a certain amount of
gencral work on the construction of filters.
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Investigation of Torschungs Anstalt der Deutches Reichpost
at Jakobneuharting

Date: June 4th, 1945.

Investigators: Lt. Cdr. Vhipple
8/Ldr. Devons.

A, Location: Laboratory at Jakobneuharting which is 7 Km. E.S.E. of
Grafing and 40 km, E.S.E. of Munich., Small workshop and
experimental laboratory. No bomb damage but considerable looting.
One assistant on premises. No guard on premises but road-block
guard adjacent.

B. Personnel: Dr, Mentzel, Head of Establishment. Living at the
Zasthof, lunster, about 15 Km. S.W., of Grafing and about 30 Km.
S.E. Of Munich.

Concernsd with television before the war, During the
war worked mostly on ground propagation in hilly country, 1837 in
Reichpost, Berlin. 1940 moved to Munich where terrain was more
suitable for his experience. 1945 moved to Jakobsncuharting.
Intcrrogaveds Very co-oporative. Poor English.

Dr. Pollic. lade cquipment for ground propagations
meagurcments. Also worked on tcsting of ecm, valves in
conjunction with D,R,P. at Landshut.

Dipl.Ing., Hanisch. Came recently from Phys.Inst.
Darmstadt wherce he was concerned with mcasurcments of diclectric
constants of plexiglass, particularly in region between infra-red
and contimetre wavelengths. Had rccently been concerned with
methods of excitation of mmn, waves. Interrogatced, Limited
co=-operation.

Dipl.Ing. Rechl and Dipl.Ing. Sellesek. Recent recruits
from Technical High Schooclg.  Assistants to above. Interrogated.

C. Ground Propagation in Hilly Country {(Drs. Merzel, Pollic)

Experiments were done with a "medel valley" 8 metres long
by 1 metrec wide by 2 metres high and with a wavelength of 50 cm,

The results were in accordance with theorctical
expectations; in fact, the cxperiments were simply open sided wave
guide propagation at a long wavelength. (Report on this work
published in T.F.T. 23, 4, (194i) p. 63=78). Dr. Mentzel had intended
continuing this work by observations in actual vallcys (two sitcs,
one near Garmisch and the other betwecen Bad Reichenhall and
Berchtesgarten had becn chosen) at wavelengths betweon 20 and
100 metres.

Ny
an
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Dr. Mentzel also stated that the reception of Mexico and
U.S. on the 20 =~ 90 metre band at Berlin was poor whereas that at
Munich had been much better, there being approximately only one
fifth the number of atmospheric disturbances at the latier place.
This was explained by the fact that the Great circle from Mexico
to Berlin passed nsarer the North Pole than that to Munich. As a
result of this Mentzel stated that a number of 20-30 meter stations
had been built in S. Germany during the war.

He alsc stated that D.R.P. stations were situsted at
Rostoch, Veimar and Grafing for measuring ionosphere height {with
30-100 metres wavelengths) and correlating this with long range
reception. All correlation of D.R.P. propagation work was stated
by Mentzel to have been complcted by Dr. ﬁcckmann at Bernreid who
had the contacts with the Zentralstelle fur Funkberatung and the
Reichsrundfunkgesellschaft,

Centimeter Tube Development (Dr. G. Pollic) - Pollic was concerned
with testing the special magnetrons and magneiron diodes which were
made at D.R.P, Landshut, for Reichpost Propagation work. The
information he gave regarding the operation of these tubes agreed
with that given more fully by Dr. Collas at Landshut and described
garlier in this report.

Dipl.,Ing. Hamisch, Following a suggestion by Dr. Becker of the
publishing firm in Leipzig (now living at Tarnbach/Leithartz near
Gotha) attempts were being made to generate wavclengths of a few
tenths of a millimeter. The exact methods to be used were not clear,
electrical and short wave ultra-sonic excitation being mentioncd.
Harnisch had previcusly been working on the measurement of

dielectric constants of solids by optical methods at about 30CC

and at centimeter wavelengths by transmission line measurcments.

He had been particularly interested in measurement of dipolec

moments of polymers and had been looking for resonant absorption

' phenomena in the C,1 to 1.0 mm. wavelength. So far most of the

work had been theoretical, the only evidence of experimental work
being a large 30 cm. paraffin wax lens. It wae stated that this
work was purely academic, the aim being to link up infra-red
technique with centimeter R.F. technigue.

Spiral Antenna (Dip.Ing. Rechl.)

Rechl had begun elementary work on the design of a broad
band antenna which was being done at instigation of B.H.F. The
aim was to make an aerial aperiodic from 50 to 200 metres,
particularly for vertical transmission.

A model had been made for 50 cms. working with a diam.
of 2 metres and spacing between turns of 25 em (i.e. approx.
L turns).
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Cnly measurements of polar diagrams had so far been made
{no impedance measurements). The spiral antenna in these
experiments was placed about 2 metres above the ground. It was
found that the polar diagram in the plane of the spiral consisted of
three rather irregular lobes., Near the ground the radiation was
. mostly horizontally polarised but
as 3 metres above the ground it
was mostly vertically polarisecd,

The experiments appear to be in a very early state and
the design of the antenna so far was purcly empirical.




A,

Report on Visit to D.R.P., Bernried, on L ~6-li.5

Verkley, Ramm

B. 1. Scharrer Villa, sinéle storey undamaged country house in

Ce

Bernried, mep reference Sheet X5, ¥ 660250,

Three small leboratories on first floor, considerably
looted., Some disorder of laboratories due to German Army
attempting to make a hospital of the house (much hospital
furniture on ground floor).

5, Personnel: Dr. Beckmann, of Der Schloss, Bernricd.
Interrogeted. Not enthusiastically co-opcrative. No English.
In charge of station.

Dipl.Ing. Neubauer, not interrogated. Wherceabouts not
knowvn to Beckmann.

3. Documents: Many records, photographic and graphical, of tests
carried out for about 2 years. Nonc removed.

1. Work was observations on ionospherc for determination of best
communications frequencies. Laboratories contained conventional
equipment for measurements on long and medium wave bands; a large
frame merial and receiver for D.F. on long waves; a Lorenz-built
magnetometer for continuous records of earth's magnetic field.

Building guarded by local division.
Suggest personnel should be allowed to collect apparatus
together pending resumption of work, which has useful aspect to

wireless communications generally. Guard could then be releasecd.

»
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Investigation of I'.d.D,.R.P, Bernried and Interrogation of
Dr, Phil B, Beckmann

Captein Ramm and Capt. Verkley = June 6th, 1945.
Lt, Cdr, VYhipple -~ June 13th, 1945.

Location

On top floor of Scharrer Villa at Bernried on Vurmsee,
10 miles S, of Starmberg.

Personnel. Dr, FPhil B. Beckmann and assistants.

General

The station moved out from Munich to Bernried in 1943.
It was the chief ionospheric research station of the D.R.P. and
besides the measurements which were actually made there it was the
co-ordinating centre for all D.,R.P. ionospheric stailions, c.ge.
Grafing, Kuhlungsborn, (Baltic), Leggefeld (Weimar). Results from
these stations were sent deily by teleprinter to Bernried. Monthly
forecasts were made of oritical frequencies and broadcasting
conditions generally and warnings were given of abnormsl conditions,
For prediction of abnormal conditions usc was madc of cosmic ray,
sunspot and magnetic data. The forgecasts and warnings were scnt to
the broadcasting stations. Systematic measurements werc made at
Bernried eof field strengths at medium and high frequencies, in order
to obtain information about ionospheric absorption. There was also
a pulsc transmitter for critical frequency mcasurcments, a large D/F
loop for scatter measurements on long waves, a Loronz magnetometer,
and a teleprinter.

For the field strength measurements a recciver was tuned
automatically through a band equal to 10% of the mid frequency
during a pericd of 5 minutes: al the end of the 5 minutes peried it
was retuned to the original frequency and the process repcateds The
receiver tuning mechanism also moved a small lanp vertically so that
the position of the lamp corresponded to the frequency, A beam from
this lamp was focussed onto a vhotographic film which moved past
slowly in a horizontal dircction. The brightness of this beam was
regulated by a diaphragm whose aperturce was proportional to the
recelver signal strength. Thus any transmitting station whoss
frequency lay in the band covered left a dark trace and the darknoss
of this trace was proportional to the strength of the rceccived signal,

?he station has been fairly badly looted and is in con-
siderable disorder but there is at present a guard. Dr. Beckmann is
not allowed to visit the institutc,

I+ is strongly recommended that Dr. Beckmann should be

allowed to enter the institute to collect together his apparatus and to §
resume work as soon as possible. If the locks were repaired it would

be unnecessary to retain the guard.
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Interrogation of Dr. Beckmann

Address: Der Schloss, Bernried.

A. General

From 1935 4o 1939 he worked for the Heinrich Hertz
Institut (Berlin) and made ionogpheric measurements at Puscov near
Schaamitzelser. Vhilst here he took his doctor's deoree. In 1939
the H.H. Institute changed its name to "Institut for
Schwingungsforschung” and the ionospheric work was taken over bir
the D.R.P., In 1940 he came to Munich and started to werk with
Dr. Vilbig. In 1943 he set up the new gtation at Bernried.

He is very co-operative but spcaks little Enclish,

¢ has written a large numbor of papers on thc lonosphere
and has made special studics of absorption, influcncc of Nortnern
Lights, scattering and so on. A list of his publishcd papers is
given below. DBesides this he has written a book on the ionospherc.
{Der Ausbreitung der Elektromagnctischer ¥Wellen: Akademische
Verlagsgescllschaft, Becker und Erler Kom-Gos Leipzirz, 1940). A
sccond cdition of this work was destroyed in an air rald on
Leoipzigs

He said that the principazl work of the station at
Bernried could be listed under the following headingzs:

1+ Warning of Radio disturkances.

2. Torecasting of suitable freguencies for normel " conditions.
3, Scattered radiation in the skip zone.

4, Disturbances due to Northern Lights,

5. "Black Out" (Mbgel ~ Dillinger Effect).

6. Abnormal E.

Forecasting disturbancces

Forecasting of Long {27 éay) and Short (3 day) delayed
disturbanses.

(a) For this purpose a closc study was madc of intensity and
distribution in position and frequency of disturbances. In contrast
wvith other stations observations were made not only of critical
1raquency but also of absorption at all fregquencics, By this means
it vas possible to distinguish the pffccts of disturbances above
and below the E layers.

(b) The reflection coefficient of the ionospherce was studied
both before and during storms. For this purpose usc was made both
of pulse technique and of the wave form of the leading and trailing
edges of noise signals from distant transmitters. The approach of
disturbances could be determined by studying transmission from
N. and E.
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(¢) Connection between periodicity and intensity of
disturbances. Under certain circumstances disturbances tend to
repeat after 27 days. This is particularly so with those which
increase and decrease slowly and steadily.

(d) Investigation of disturbances due to ionospheric
phenomena, namely contraction of the layers, giving an apparently
greater charge density and reflection coefficient,

(e) Investigation of unusual increases in intensity of sof't
cosmic rays before disturbances, and their use for prognosis.

(£) Investigation of connection between disturbances and
scattering.

Torecasting of Useful Frequencics for Normal Conditions

(a) Detormination of daily and ycarly alterations of the
ionosphere by mcans of ccho mcasurcments since 1933 The measure-
ments of D.R.P. began in 1938. Materiel for the years 1933 - 1938
was taken over from the Heinrich Hurtz institute,

(b) Comparigon of these measurcments with measurcments at
oblique incidences This knowledge was roquired for long distance
communication for which satisfactory results werc not always
available,

{c) From the experience thereby gained and comparison with the
Sun spot cycle it was possible to forccast variations in the
useful frequencics.

Scattering and Skip Zone

The folleowing were measurcd and workod out.

Tield strength of scalter radiation on different circults.
Dependence on geographical latitude.
Daily, annual, and secular variations.
Oscillograms to determine the duration of scatter pulses.
Conmnection between scattering and disturbances.
Correction to critical frequencies when scatter intensity

is high.

T
MO O TP

Disturbances due to Northern Lights

The effect of Northern lights and Magnetic storms on the
jonosphere was investigated, in particular with regard to latitude,

Investigation of Dillinger Effect

Continuous observations werc made, in particular the
different effects on diffcrent transmission circuits.
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G. PUBLICATIONS

1) ﬁber ungewghnliche Zustande der Ionosphire und deren
Bezlehung zu Nordlichtern und Erdmagnetismus
Leithauser und Beckmann B.Zeitschr. F.techn. Phys.ik 1937
’ ' Nr.10 S.289-299

2) Leithauser und Beckmann
Ionospharenschichten und Sonnenfinsternis, Zeit.f.t.P. 17

(1936) S.327-329 -

3) Leithauser und Beckmann
Neues uber den Dellinger-Effekt, Funktechn.Monatshefte

1938 Heft 1 S.1

4) Leithuaser und Beckmann
Uber Bezichung der Ionospharcenschichten zu meteorologischen
Binflussen Zeitschr.f.t.P. 1§_(193?) S.59-61.

5) Beckmann, Menzel und Vilbig
Ubor streuende Reflexionen der Ionosphare
Telcg. Fernspr, Funk und Fernsehtechn.‘g§_(1939) 3,130,

6) Bockmann B.
Messungen der Ioneospharc an Telegraphieziechen Diss.
Unive Berlin 1936,

7)  Beckmann, Mcnzel und Vilbig
Einige Bemerkungen zur fRage der Grenzwellen
Teleg.Fernspr. Funk.und Fernschentechn. g@_(1939) S.130.

8) Beckmann B.
Storungen der Ionospharc und der Funkausbreitung wahrend
des grossen Nordlichtausbruches am 25 Januar 1938.
Funktechn, Monatshefte (1938) Heft 6 S.185-189.

9)  Beckmann, Menzel und Vilbig
Uber die Ausbreitung der Nordlichstorung und den
hierdurch entstehenden Breiteneffekt
Teleg., Fernspr.Funk und Fernsehentechn, 28 Heft 12

(1939) 425-427.

10)  Bockmann, Menzel u. Vilbig
Verandungen der Ioncsphare beimiuftreten von Nordlicht

Teleg.Fernspr.Funk.u.Fernsehentechn. gz_(1938) S.245251.

11)  Beckmann BJ
Storungen der Ausbreitung und das Auftreten von
Sonneneruptionen Elektrotechn. Zeitschrift 60 Heft 32 (1939)

S.945 und Geft 33 S.982.
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12)  Beckmarm, Menzel u. Vilbig
Das zeitliche Auftreten des Dellinger-Effektes und seine
Intensitats=verteilung auf Verschieden Funklinien
Teleg.Fernspr, Funk.U.Fernsehentechn. 27 (1938) 555.

13)  B.M. und V.

Uber Vorgange in der Ionosphare, die wahrend dic
Nordlichtausbruches am 25 Jan. 1938 in mittleren Breiten (52°)
festgestellt wurden. :

T,F.F.u.Fe 27 Nr.3 (1938) 73.

1) B.M, und V.
Uber dic praktische Bedeutung der Ionospharcnforschung
fur den Punkdicnst
T.FF. und ® 29 (1940) S.106-117.

15) Beckmann B,
Grenzwellen und Streustrahlung Funktcechn. Monatshefte
1941 Heft 6 81-87,

16)  B.M. und V.
Grenzwellen und Streustrahlung in der Funkausbreitung
T.FnF. und F. 30 {1941) 43-52.

17}  Beckmann und Grosskopf
 Ultrakurzwellcnausbreitung Fortschritic der
Hochfrequenztechnik Bd. 1 1941 Leipzig Akademische Verlagsges.
Herausgegeben von Vilbig und Zenneck Seite 145-186.

18) Beckmann B,
Der Mogel-~Dellingor-Rffcekt
Fortschritte der Hochfrequenztechnik Bd.1 1941 Ledpzig
Akad, Verlags, S.2~50.

19) Beckmann B,
Storungen der Raumstrahlung der Ionosphare
TFort. der Hochfr. Bd.2 1943
Se1 bis 44,

; 20) Beckmann B.
; Storungen der Raumstrahlung
i Fortschr. der Hochfr. Bd. 3 In the press.

. 21) Vilbig, Beckmarn und Menzsl

| Die Wellenausbhreitungsforschung mit besonderc
i Berucksichtigung der Aufgaben und Ziele des fmtos fur
Wellenausbreitung Postarchiv 71 Heft & (1943) S. 35-117.

22)  Beckmann B.
Die Ausbreitung der elcktromagnetischen Wellen Bucherel
der Hochfrequeztechnik Bd. 1
Akad, Verlagsges.Leipzig 1940 1.Aufl, 2,4ufl. - in the press
Herausgegeben von J. Zennccks
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F.d.D,R.P. at Wank

Lt.Cdr. Whipple Junc 15th, 1945,

Location: Mountain N.E. of Garmisch. Approached by cable
railway from Garmisch.

Director: Dip.Ing. Keltenbruchor.

It was learned that all the apparatus from this stafion
has been removed a fortnight previously by the U.S. Army and taken
to Augsburg. The officer who had rcomoved the apparatus (Major Hazcon
of the Signals Corps) had since left Garmisch and it was not possible
to learn any details. :

It is believed that experiments were to be carried out
at 4 and 1.8 cms., on transmission from Wank to Garmisch. The
laboratory was situated in one room of the Berg Hotel, Vank,

Apparently there were no results and the apparatus was of

no particular interest. It is believed that Keltenbrucher is in
Munich (41 Hofenfels Strasse) but he has not been interrogated.
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F.d,D.R.P, (Predigstuhl)

Invegtigation Hay 27th. S/Ldr, S. Devons and Mr., R. Bender

Location. A% the top of the cable railway from Bad Reichenall, 10 m,
South of Salzburg (Alt. about 5,000'). .
No damage at all, Station in normal operation.

Personnel, Dip.Phys. Augustine assisted by his wife. Lives in
premises. HMakes most of his own equipment. Very co-operative, A4
little English.

Technical. This station was operated under the direction of

Dr., Beckmann of D.R,P. Bernried. The primary purpose was the
continual observation of the soft components of cosmic rays and the
correlating of the observed bursts of cosmic ray ionisation with
prediction of ionosphere changes. Measurements were made with

4 Geiger countecrs (about 3" x 30") filled with alcohol vapour at shout
8 mm pressure, and with end walls consisting of 2 mm, aluminium
sheets, Normal clectronic counters and a self-printing relay
mechanism record the counts every half-hour. Two counters arc
connected for coincident measurements.

Twc ionisation chambers were used, one about 20 x 10 cm,
and the other 30 x 15 c¢m, Both are filled with Xenon at about
15 atmospheres and shielded from ground radiation by about 1" of lead.
An electrometer recording the ionisation is photographically
recorded and recharged every fifteen minutes. In general the technique
is quite usual,.

In addition a short-wave receiver is kept on the station for
direct correlation on the spot.

Complete records have been kept for the past two years and
it is reccommended that the station be kept in operation. Augustine
claimed that stray burst of cosmic radiation could be used to
predict anomalous ionospheric propagation about 2 days ahcad. He
transmitted his result to Dr. Beckmann at Bermried.

Dr. Mentzel (Jakobneuharting) stated that these predictions
were only qualitatively reliable in about 60% of the cascs.
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DEUTSCHE REICHPOST, AACH, near RADOLFZELL

(Sheet &3, Schwenningen: 1:100,000, Grid Ref. ¥.8316)

Investigators! Nameg: Iir, R, M. WVhitmer, C.S5.R.D.
Lt. P. Redgment, R.N.V.R,
Capt., M., Snowden, R.E.D.E.
F/Lt. R, G. Silversides, R.A.T%

Date of Investigation: 8.6.45.

Staff Interrogated: Dipl. Ing. Schutte.
Dipl. Ing. Gerhardt Brauer.

The laboratories are in the charge of
Dr. Georg Veiss, but he was not present at
the interrogation.
Full Name of Bstablishment:
Forschungs Anstalt der D.R.P., Post Dienstelle. ¥,

Synopsis of Subjects Discussed

4, Television

B. Control of Glide Bombs

C. BElectron Multiplilers

D. Klystrons

E. Magnetrons

F. Hela. (Broad band intercept receiver)

A, Television

Vork on television was first commenced in 1936 in Berlin,
in connection with Fernsch GmbiH., on a rescarch basis,
i production being done at the Fernseh firm. The Post Dienstelle
moved to Aach in October 1943, Recent work has becn done on
television fﬁr use in guided missiles. For this puwrpose a system
employing 221 lines, not interlaced, 25 pictures per second, and
having a bandwidth of 2.5 me/s. was developeds The scan was
vertical in order to securc improved resolution on the horizon.

The equipment was inspected and later demonstrated, and
, the colowr and definition found to be very goods The commercial
j system worked on in pre war days howcver, employed a 441 linc scan,
* interlaced to give 25 pictures and 50 frames per sccond.

Iuture work was directed towards the development of a
high definition television system, employing a 1000 line picture,
and transmissions in the decimetre band. This was undertsken as a
war contract, but no immcdiate application for the war effort was
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B,

C.

knovn. For this work, a lighthouse type triode oscillator had
been used as transmitter on a wavelength of 30 cm., and could be
used down to 15 cme At 30 cm., 25 watts at L0% efficiency were
obtained, whilst at 15 cm., 25% efficiency was obtained with
corresponding reduction in output.

A second project for the future was the development of
an ultra small television camera and transmitter for use in an
anti-aircraft rocket = intended to guide the rocket into a
concentration of bombers,

No work on colour television or single sidecband
television transmission had been undertaken here. (Colour
television research was going on at the D.R.P. Breslau. )

Control of Glide Bombs

Tt was stated that the development of the ftransmitier
and receiver for the HS.293 Glide Bormb had been carried cut here.
Detailed reports on this have alrecady appeared elsewherc,

Electron Multipliers

Development had been carried out on two types of
electron multipliers at the Dienstelles, The one employing the
familiar "Weiss" plane grid type of construction, the other a
system of successive plates as developed by Zworykin. Both types
employed purely electrostatic comstraint of the electron beam.

The Weiss type had been used only with photocathodes, whilst the
Zworykin type had been developed to use both photo and thermionic
cathodes. It was found that with the photocathode, a tube life
of 100C hours was common, but with the thermionic types, 200 hours
was a normal figure, whilst occasionally 5CO hours was obtained.

Secondary emitter surfaccs were of a silver magnesium
alloy, the percentage of magnesium being between 1 & 3% depending
on the nature of the cathode employed. Teon to fiftcen stages were
commonly employed, and a gain of threc per stage, (current gain)
was obtained. With the sccondary emitting surfaces hecated to
between L00 and 500 degs. C., however, stage gains of up %o 15 per
stage had becn recorded. This work however ves sti1l in the
experimental stages, and only continuously evacuatecd tubes had so
far been tested. All these measurcments werc made under static
conditions, i.c., with very low froquencies or D.C.

The tubes were designed for use in wide band vidco
amplifiers (up to 10 m¢/s.), tests on which werc not carricd out
at the Dienstelle. The Navy had some of these, but what usc was
made of them was unknown to our informants. _
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D. Klystrons

A single klystron had been developed here, employing a
double internal resonator with inductive coupling between the two
sections. Using a voltage of 5 kv. an output of 100 watts at 10%
efficiency was obtained. The tube is water cooled. Provision was
made Tor modulating the tube on the accelerating grid (200v
modulation). Noise modulation (spectrum 1 to 3 me/s. ) was employed,
using variously a hexode mixer tube, a gas discharge tube, and a
resistance as sources of noisec. Five or six such tubes were
constructed at the Dienstclle, no quantity production beoing carried
out anywherc.

The few tubes made were employed by the Luftwaffe in the
Teucrballe jammer, used for Jamming H2S, the frequency range being
8.6 to 943 cme The whole of the Feucrballe Jammer was developed at
the Dienstelle, with the exception of the antenna, It was roported
that one of these sets had been used at Leuna.

B Hamnetrons

i magnctron had been developed which could be operated at
any of several discrete wavelengths between 2.6 and 6.3 cm. The
anode is a closed cylinder, the interior of which forms the
oscillator cavity., The desired mode of oscillation is sclected by
adjusting the anode voltage, and the intensity and dircction of the
magnetic ficld. For some modes, the angle between the magnetic
ficld and the cathode may be as much as 3 degrces. A small hole
in thc surface of the anode permits the insertion of a coupling loop,
which is extended outside the anode but within the cnvelope, to form
an antenna. The operating voltage is 2 to 3 kv., and the magnetic
field 2000 to 5000 gauss. The cfficicncy of the tube for which the
povwer output is not known, is said to be C.5%.

' —— ANTENNA

COUPLING- ANODE

LOOP

\ .
FILAMENT
This tube has been used as a C.. oscillator for testing
search receivers. Two sample tubes were brought away,

7. Hela

This is a warning receiver which has been uscd in the
range 10 cm. to 2 metres. Three dipolc systems werc used to cover
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the R.F. band, each covering a 3:1 frequency range. The German Navy
had apparently produced an additional antenna system which had

directional properties.

The receiver employs a crystal detector and an amplifier
which covers the band from 30 to 300 ke¢/s. C.R.T. presentation
employing a triggered time base with five available sweep speeds
suitable for p.r.f. from 15 per sec. to 2 or 3 ko/s oould be used,
or a second detector and an audio systems The gain of the
amplifier was such that noise could be observed, but the overall

sensitivity was very low.

This equipment was inspccted and secen working in the
laboratory. Purther developments of the system were in progress,
and examples of experimental models were seen. One incorporated an
amplifier of reduced size, particularly for usc in aircraft and
submariness In the other, both the upper and lower limits of the
amplifier pass band were independently adjustable by the operator,
the optimum limits of which had apparently not yet been cstablisheda
The object of this last development was to obtain some sort of
discrimination on the basis of pulse width in addition to that

provided by p.r.f, :




Target Number or Disignation: Cpportunity.

Name of Target: German scientist, Dr. Schaefer.
Type of Terget: Radar,

Location: Bad Kissingen.

Date of Investigation: 29th June, 1945,

Physical condition of target: Intact.
Investigators: C. J, Carter,

M. V. Wilkes.

LeToT, section at Bad Kissingen stated that the actual
target was the laboratory for Dr. Schnittger of Alter luhberg, Gehlberg,
Nr. Oberhof in the Erfurt district. Dr. Schnitiger is a member of the
Reichpost organisation.

On investigation it transpired that Dr. Schnitiger was not
working on radar camouflage but that another Reichpost section, under
Dr. Riedinger had donc some work on this subject. Dr. Schnittger
knew just sufficicnt of her colleapgue's work to indicate that he was
not working on a lacquer, but upon the camcuflage built up of
alternate layers of special diclectric and "lossy" foil, of which we
already have congiderable information and samples. ‘

The laboratory at Gehlberg was actually concerned with the
design of magnetrons and klystrons and was well equipped for this
purposé. It was evacuated from Berlin 18 months ago with a staff of
three physicists and about 20 assistants, and its staff had becen
increased by 12 shortly before the fall of Berlin. The aim of the
Klystron development appears to have been the jamming of Hp3. At
present the Reichpost Klystrons arc statcd to give 100 watts C.i.
output at 9.1 cms. being tuneable from 8.5 cms to 9.8 cms, with not more
than 10% loss of power output. This is a water cooled Klystron and
would appear to be considerably behind the latest British design. Input
power for this Klystron is stated to be 400 m/a at LKV, Details were
obtained of the mothod used for tuning both rhumbatrons. Work was
proceeding on a 3 ecm. Klystron but no success had so far been obtaincd.

The work on magretrons was initially an attempt to copy
British designs slavishly and this would appear to have been rcasonably
successful, on both 9.1 cms and 3.2 cms. Owing to the high cost of
producing these magnetreons, and the demend for large numbers cf them
for training cquipment for NAXOS operators, an altcrnative design had
been developed. This was basically the samc as the coppor block design,
but with the block replaced by cylinders of sheets metal, and the vhole
magnetron sealed in a glass envelope.
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In the magnetron it was claimed that half the output power
of the copper block design could be obtained.

With this design a 9mm magnetron had been successfully
developed and gave an output of half KW (pulse).

Further magnetron work had been to continue research on the
more conventional type of magnetron, and here with a simple cylinder
sealed off in a glass tube, 100 micro watts had been obtained on

2 Cms.

Dr. Schnittger is packing up his equipment and hoping for
instructions to move immediately.
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