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REPORT I

Fhysicel Depts of the University of Strasbourg
at Seefolden.

Investigators. Mr. R.M. Whitmer, OSRD.
Ca.pt. M. sno“den, RRDE.
Date of visit. June Bth 1945,
Director of Dept: Ir. Egon Hiedermann.
Assistants : Dr. Otto Brandt.
Drs Preund.

Dr. Osterhﬂ.mm.elo
Herr Leuschrer.

Person Interrogated: Dr. Otto Brandt.

e : (1) Supersonics.

Dr. Hiedermann and his staff were originally at Cologne
University but were moved to Strasbourg University when this was taken
over by the Nazis. The evacuation to Seefelden was made in October,
194

Dr. Prandt had worked exclusively on supersonics during the
war. His experiments were made in a water tank the walls of which
were coated with absorbent material to give adequate damping. This
material consisted of many rubber fingers about 1 eam. thick and
triangular in shape. The base of the triangle which was against the
wall of the tank was about 3 cm, and the fingers were about 8 cms.
longe He referred to a department working on supersonics which had
been located in the Bay of Danzig.

In peace time Dr. Brandt had worked on supersonics in both
solids and fluids. During the war this work was applied to the
supersonic directing of torpedoes.

Impulse waves at a frequency of 80 Kc were transmitted from
two antennae placed in the head of the torpede. These antennae had a
half power full beam width of 12° and were directed about 150 either
slde of the axis of the torpedo. Received reflections from the
target were then arranged to steer the torpedo to the target as in
normal Radar split beam technique.

Pulses were transmitted at the rate of 3 per second and two
systems were being developed, one using short pulses of about 200
microsecs. and the other using 20 m.sec. pulses. The working range
-l - /of



of the homing system was limited to about 400 metres because of the
repetition frequency used. No measurements of range however had been
made as no experimental model was ever roduced by this laboratory.

The transmitter.was of the magnet strictive type and was
driven from 80 watt amplifiers. The power output at supsrsonic
fregquency was not known. The size of the transmitter plate was
approximately & am. x k& cme as shown in aketch.
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To obtain the necessary polar diagram the dimension of the
plate is such that &/ = 4. The frequency used was 80 Kc/s. and
separate transmitter and receiver plates were used. The plates uséd
were built from laminations of pure nickel. The radiating
assemb}y was very frequemy-sena:.tive » only covering a band of
+ 2 Ko/8.

A technique had been developed for modulating the pulses at
a frequency of 1 = 4 Kc/s in order that an audio frequency inatead of
an 80 Kc/s amplifier could be used.

Brandt stated that no work on acoustic camouflage for ships
had been done at Seefelden but that Dr. Meysr in Berlin had worked
on this problem, the code name of which was Alberich.

Brandt also showed us some apparatus which was being devel-
oped by enother member of the laboratory and about which he was not
very converaant. It wng designed with the object of studying the
polar diagrams of microwave antennae by using supersonic models. A
arystal bar of appreximate dimensions 1 to 2 mms. square cross
section and 3 to 4 cms. long was used as a line source. Behind this
source could be placed various oylindrical reflectors. This radiator
was immersed in a tank of liquid., When white light was pas;ed through

the

-5 -



the tank in the directicn of the long dimension of the crystal ber the
supersonic beam appeared, outlined in colour. Colowur photographic
records of such beams were shown. It is not clear if the colour was
due to dispersion or to double refraction.



REPORT II

CIOS FPRELIMINARY INVESTIGATOR'S SUMMARY

TARGET NO, Opportunity

TARGET. Mathematical Institute, University of Ttbingen.
LOCATION. THbingen.

DATE. 9th July, 1945.

TYFE OF TARGET. Mathematical Inastitute.

CONDITION OF TARGET. Intact.

REPCRT.
Professor XK. Knopp, H. Knéser, E. Kamke, Dr. Wielandt. were
interrogated.

21; Prof. Knopp had not been comnected with war research.

2 Prof. Kneser had made calculations on the flutter of
seroplanes for Junkers {Prof. Hermann, KSthen) and DVL
under & contract arranged by the Reichforschungsrat
(Mathematisches Reichinstitute).

The calculations were of a routine nature (similar to
those done under Prof. Walther of T.H. Darmstadt) and ™o new methods
were developed.

Prof. Kneser hed also begun some theoreticel wurk on the
calculations of the air forces on an oscillating aerofoil of finite
thickness. One copy of the report was semt to Junker (Dessau) the
other destroyed.

(3}  Prof. Kamke carried out research work under contracts from
RFR Arbeitsgruppe Mathematilk. Rone of this appears to have any
immediate bearings omn any specific war work but all of it is
extremely useful in any technical application of mathematics.  For
jinstance (a) His bock on differentiel equations includes a
collection of differential equations whose solutions are known
explicitly. Volumes 1 & 2 have been published, volume } is in

preparation.

(b) His manuscript cstalogue of mathematical tables which
was used by CKM and other agencies; we consider this less
comprehensive than the Liverpool "Index" which has been preparad

-7- /oy



by Prof. L. Rosenhead, Dre. JeCeP. Miller and Dr. A. Fletcher.

(&) Ir. Wielandt had been working at AVA, G8ttingen, in the
Institute for non-stationary problems (Prof. Kftssner). In particular
he had worked on numerical methods for solving flutter problems, and
in the calculations of air forces at high subsonic speeds (using
POSSIO's integral equation). Some of this work has been published
in AVA or ZWS reports; bdbut Dr. Wielandt stated that he intended to
continue his work on flutter problems at Tibingen.

(5}  Further action. No further interrogation of Erof. Knopp,
Kneser and Kamke 1s considered necessary.

It was not possible to interrogate Ir. Wielandt in detail,
and it is possible that detailed interrogation by experts on
Flutter problems might prove of walue.

Lt. Cmdr. John TOdd, ReNeVaRe
Lt. Reuter, ReN.V.R.



REPORT III CICS PRELIMINARY INVESTIGATOR'S

REPORT
TARGET Mathematical Institute. T.H. Karlsruhe and Aachen.
LOCATION Ummendorf b. Bib;erach (Wirllemburg)
DATE 11th July, 1945.

TYPE OF TARGET Aero=~dynamic Research Centre.

CONDITION OF TARGET Intact, but most of the equipment stored in
boxes as the building had been requisitioned for some time.

REPORT
Personnel interrogated:

Prof. R. Sauer (T.H. Kerlsruhe, Inst. of Mathematics -
formerly T.H. Aachen).
Prof. W. Fucks (T.H. Aachen, Institute of Physics).

Prof. Sauer has been concerned with:

(1) External ballistics: eslculations of trajectories by
numerical methods,.and by & differential analyser constructed by
Askania (Berlin). This machine had been destroyed by bombing, but
reports and drawings are available.

(2) Supersonic flow: Calculations of the air flow about
projectiles at supsrsonic speeds, carried out for PeenemBnde and RLM;
calculations of the flow through nozzles were also carried out.

Prof. Sauer has also written a book called "Einfihrung in
die Theorekische Gasdynamik" (Springer 1943) which deals with
stationary problems; & second volume on non-stationary problems is
complete in MS form.

(3) Subsonic compressible flow. A4n iterative method (first
suggested by G¥thert - DVL) for calculating subsonic compressible flow
about an aerofoil, had been developed. Some numerical tebles re-
quired for such calculations had been partly computed, but are
incomplete.

(4) U.¥. Explosions.
Some calculations on underwater explosicns have been
carried out. Prof. Pucks had been concerned with various experi-
mental researches; equipment, for studying turbulence of fluid flow

had been developed under a contract from the RIM. The apparatus
-9- /consisted




consisted of a pair of electrodes with a FD of several KV across them,
so that a silent discharge takes place, the discharge cwrrent.varies
with the speed of the &ir flow past the electrodes. In this way,
the turbulent veriations of air speed can be shown direotly on a CR
oscillographe

Research had also been carried out on electric discharge
in gases. (especially breakdown of a gap) on equipment for
measuwring MV of gzuns, and on short electric shocks 166 secs. or
shorter.

(5) Purther action. No further investigation of this target
is considered necessary. Prof. Sauer's work is published in ZWB
reports, (U.u.M and FeB.) and reports on Prof. Fuck's work are also
available, Prof. Fuck's apparatus for studying turbulence can be
inspected at Thmendorf.

The first and second editions of FProf., Sauar's book on
Gas Dynamice are out of print, a third edition is ready but has not
been published. The second volume (non-stationary probleus of gas
dynamics) is almost ready in ¥S forme In view of the absence of any
similar book in English, and the growing importance of the subject,
it is suggested that an English translation of both volumes -
(suitably revised to include Allied work inaccessible to Prof. Sauer)
should be prepared. '

It is also for consideration whether the tables for
calculating subsonic flow should be campleted by Prof. Sauer.

Lt. Codr. John Todd, ReN.VeR.
Lt. Reuter.

- 10 -



EEPCRT IV. KONSTANZ TARGEDS

Work of Dr. Gebauer, of the Physical Institute of
Univeraity of Darmstadt.

Dr. Rudolf Gebauer, and his assistant Herr Kieestadler,
were interviewsd at No. 10, Alperweg Strasse in Konstanz by a sub-
section of the CIOS, Group 1 team under Col. ReE. Burns, UsS.A. on
May 17th to obtain the technical details of his works

Introduction.

Dr. Gebauer had worked under, and later with, Prof. Rausch
von Traubenberg in the University of Prague on atomic physics; 1in
particular he worked on the Stark efgect , using very high electro-
static fields, for instance 4.4 x 10° volts/cm. The two men
continued their work in Kiel where Rausch von Traubenberg took a
chair in the Univeraity of Kiel. In 1937 Gebausr changed tc, using
h.f. electric fields and this led him to the development of & high

voltage V.H.F., osciliator, independently of Heil but at about the
3ame .

Because Rausch von Traubenberg had a Jewish wife (who was
a very ta;gquqf_gg;ggti_gj) he was not allowed to teach any more in
Kiel, so both he and Gebauer went to lorenz as consultants, their
work being on the theoretioal aspects of the iconoscope (Lorenz were
anxious to get good scientists on this work as they were efraid
Germany wes getting behind America in television). In 1939 they had
to seperzte and von Traubenberg went on to neutron physics on the
private estate of Count/Baron? Waldstein later to finish up in a
concentration camp with his wife. Von Traubenberg is now dead.,

When the war started in 1939 Gebauer left electron gun work
and was put in charge of the Lorenz velocity-modulated tube
development (May 1939 to May 1941).  In May 1541 he was elected to &
chair in the University of Dermstadt, in charge of the work on atomic

physics.

pr. Dbring took over from Dre. Gebauer at Lorenz, and
Dr. Gebauer's assistant in Darmstadt was Dipl. Ing. Heinrich Steul.
It is understood that Steul has been interrogated by CIOS teams at
Heidelberg.

When Darmatadt was evacuated Dr. Gebauer ard another
assistant (mathemtician) Kleestadler found shelter in this house in
Konstenz where he occupies two small rooms as laboratory-cum-living
T OCmS.

His present work on Heil tubes is entirely independent of

any other organisation, but the Kriegsmarine, to whom he occasionally
: : -11 - /submitted




submitted results of his work, sometimes grented him amell financial
assistance. His total annual grant for research equipment by
Dermstadt was only 1800 RM.

TECHNICAL DETAILS.

Ir, Cebauer's main aim wes to improve the efficiency of Heil
tubes on any convenient wavelength. When a reasorable efficiency had
been obtained they would then aim for high powsrs, short wavelengths
and wide bandwidtha. Gebauer has derived a thearetical efficiency
limit of 60% (excludes heaters). This is about the same as for
Klystrons, but he claimed the Heil tube was simpler as it needed no
high voltage supply and had only one resonator (He appeered to know
nothing of reflex Klystrons).

Tt was claimed that he had actually measured an efflciency
of 50% with a power output of 50 watts using a single slot gun
designed for a fixed frequency of 25 cms. The Bighmst frequency so far
for which a high power tube has been built is 10 ams : 50 watts was
obtained from this single slot tube at 25% efficlency. A smaller
test oscillator has been built for 8 cm. and Dr. Gebauer saw no
reason why he should not be able to go below 3 om. if that was
required since the limit would be set only by mechamical clearances.

Greater power outputs can be obtained by increasing the
mmber of slotz (half wavelsngth apart) at the sxpense of increased
length and descreased bandwidth.

Dr. Gebauer thought 2% frequency modulation would be
possible by varying the DC voltage, though this has not been tried.

Lower efficiemcies than calculated are obtalned with the
tunsble versions largely due to losses at contact surfaces. Contact
plungers were employed. One such tube, seen on the bench connected
to the vacuum pump, gave an efficiency of 15~20% over the range .
22-32 cms. The DC voltage waa 300-600 v, and a small magnetic field
was used for focussing.

While it was obvious that considerable ingenuity and skill
had been shown in order to construct the equipment and make the
measurements, no new techniques were cbserved. Power measurement was
by means of & load lamp containing very short tungsten wire, and a
celibrated photo=-cell.

Berr Kleestadler discussed the material he was preparing
for his doctoral thesis, whieh permitted fairly rapid computation of
the dimensions and voltages of “the Heil tube for optimum efficiency
by & semi=-graphical method: the treatment was for small amplitude

- 42 - /oscillations



oscillations only and no accownt was taken of space charge.
CONCLUSIONS

This small team, with very few facilities and little money
has been doing commendable research on Heil tubes, but has made no
outstanding contribution. Dr. Gebauer knew nothing of what was being
done in the fisld of velocity-modulation tubes in Britain and the
U.S.d., and seemed out of touch with the research projects which were
being done in other establishmernts in Germany.

WeE+J. PARVIS (S/ldr.)

- 13 -



REPORT V CIOS INVESTIGATOR'S PRELIMINARY REPORT.

TARGET NO. Cpportunity.

TARGET. Mathematical Inatitute, T.FE. Darmstadt.

LOCATION 32, Fichtestrasse, Darmstadt and various dispersal
stations.

DATE 29th June, 1945.

TYPE OF TARGET Mathematical Institute.

CONDITION OF TARGET The Institute in the TwH., Darmstadt was

destroyed by bombing but most of the equipment had been Freviously
removed to dispersal stations where it was intact.

REPCRT

——

During the war Prof. Alwin Walther developed his small
department into a large computing institute which employed some 90
precple. This was apparemtly the only organisation of its kind in
Germany ard consequently there were many contacts with war
departments. The Institute was divided into groups:

(1) Drs. ZurmBhl, Unger and about 30 Junior staff. '
This group worked largely for Peeneminde and carried out the
calculations of the trajectories for the V2 (AL) and the A9 (some
theoretical work on the accelerometers was done by Prof. Walther),
A certain amount of flutter calculations for several firms was also
carried out by this group.

(2) Dr. Hoffenberg and about 8 = 12 Junior staff.
Miscellaneous celculations e.g. routine narmalisations of
wind tunnel measwrements for DVL were carried out by this group.

(3) Dr. Sch#be, Mr. Selow and about 12 junior staff:’
This group dealt with the more mathematical computations
including .

(a) work on propagation of electromagnetic waves for
Telefunken.

Ebg Computation of Eessel Functions for OKM.

¢) Evaluations of lattice sums required in waveguide theory
for Telefunken. _

(d) Calculations required in a theary of waveguides
developed by Buchol for LFS Heidelburg. /o)

e
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(e) Numerical results for a theory of propagation of
electromepgnetic vaves in a medium (where the
dielectric constant was varying linearly).

(%) Dr. De Beauclair, Dipl. Ing. Dreyer and five mechanics:
This group were engaged in the design of and copatruction
(in conjunction with the Firma Lr. Ott, Kempten in Allglu) of a
differential anclyser based on the integraph of Abdanke-Abakerowitz
in which photo~electric curve followers and electric coupling of the
unite were employed.

(5) Dr. Czerniakorski and about 20 junior staff:

The group carried out administrative work and miscellancous
computing. In particular, pursuit.curves for guided torpedoes,
evaluation of various methods for solution of large systems of linear
equation (e.g. by punched card machinery) trajectors for "Wasserfall"
(ar. 4/A radar controlled rocket) ballistic tables for &8m Af4 guns
for arctic conditions, propagation of sound in a stratified medium.

(6) It would appear desirable to provide facilities for the
corpletion of certain pieces of tabulation of general scientific
interest e.g. those of Bessel functions which had been planned in
Great Britain some twenty yeers ago but of which only isclated ranges
have been completed during the war.

It. Cmdr. John TOd.d’ DelMeVelle
Lt. Reuter, Felia VeRe

-15-



REPCRT VI CIOS INVESTIGATOR'S PRELIMINARY REPORT.

TARGET NO. Opportunity

TARGET Prof. Lothar Collats

LOCATION . TeH. Hannover: at preasent, Kleist Str.9,
- Karlsruhe.

DATE 26th June, 1945.

TYEE OF TARGET Mathematician

CONDITION OF TARGET Reasonable.

EEPORT

Prof. Collatz is one of the leading experts in the field
of numerical applied mathematics and as such had been engaged in
research and develomment throughout the war; he worked for various
agencies, notably the Reichforschungarat through the Mathematisohes
Reichsinstitut.

A valuable survey of the numerical methods for treating
problems of vibration was prepared by Prof. Collatz in bock form. It
appears that 2,000 copies of this book was printed and are known to
have reached the binders, E.0. FPreidrich, leipzig, on 6th March.

A copy of the proofs of this book have heen inspected and it is
congidered to be of considerable walue to mathematical technologists,
@ege in aircraft industry. While it would be of value to obtain at
least a part of the Germen edition it may be desirsble to prepare an
English edition by translating the German one and supplementing it
whore necessary by accounta of Allied work, 3o far inaccesaible to
Prof. Collatz.

A further book is in preperation by Prof. Collatz. It is
entitled "Numerical treatment of differential and integral equations*®.
It is for consideration whether the facilities for the completion and
publication of this book should be granted - & similer work had been
contemplated by Admiralty Computing Service but had not progressed
beyord that stage in view of other more urgemt commitments.

Lt. Cmdr. Todd, ReNeVeRe
Lt. Reuter, ReNeVeRe
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REPORT VII INﬂERROGAQ;ON’OF EPoONESSOR w. 0. SCHUMARN OF
TIE EIESCTRO-FHYSICAL IABORADCORY, MUNCHEN ULIV.

Located at home address, Wrnsmlhle, near i7iesbech, 3 of [lincnen.
{(kap referencs 1%48/.00)
Investigated by Cept. ZeT. Remm, CeTeGeSe Group 1,) _ . . . o .
F/Lte LeB. lfullett do.  do. ) S0C SEbeZ..ayne.
Date of investigation 15/6/45.

- T T T

Professor Schumenn is an extremely able theoreticeal
physicist and has been malking a study of pulse generating networks,
discharge in gases and work on pas tubes, plasma oscilletions, the
periodieity of concentretions of ions and electrons in gas discharge.

Some of his recently published pepers were obtained, as
follows:-

Uber Flascalaufzeitaschwingungen--- Zeit. f.Fhys.7/1942.
Uber raumlich periodische Verteilungen frei fallender
Tonen und
Electronen ---= Zeit. f. Phys. Feb.1943.
Uber Stebilisierung des gesteuerten Vakumsbogens und die
Bogenskonstanten~--== Zeit., f.Fhys. Peb.1943.

Important fellow workers of Schumann are:-

Diple.Ing. Nauer in charge of lab. at Neuniile.
--HBss plasma oscillaticns.
Dr Hﬁug doe doe.

Professor Schumann is extremely cooperative, snc is
violently anti-Razi. This is confirmed by Prof. Piloty, alsc of
lMinchen. They both express very strongly that the Mazi elements
must be removed from their institutions and that they are both
Joining the new Linistry of Education in Mfinchen.

e e i P " o T . S - 1o

The work of Schumann.
Pulse Generating circuits.

Dr., Schumann has been working on this problem for a long
time, and had obtained from the BHF a contract to continue this
worke The specific terms of the contract were to reduce the number
of components needed in the pulse forming network, and to generate
1 Negawatt pulses with very fast leading edges, various linear
rates of rise of the top of the pulse, and various lengths (of the

- 17 - Jorder




order of 1 microsec.).

(a) Conventional IC delay line open circuiteds This was
not regarded with favour because of the large mumber of camponents
required to stand high voltages.

The lines were designed for low voltage, high current
working, and the output transformed to feed the transmitter
(magnetron) with a pulse transformer of about 4/1 ratio.

(b) At the suggestion of BHF, the following circuit was

investigated:=-
Ci The basis of the idea was to
superpose the exponential deocay
L LOAD of Cy on the oscillation of IaC2
R LS
<y
| T<2 |

This was proved both thearetically and ractically to be
useless because of the large coupling between Cq and C, through R,
resulting in an exponential with a slight ripple due to the
oscillating circuit.

The period of oscillation was

always found to be 1 ’
18,

i.e. independent of R.

(c) The ideal circuit was as below:~-
'r
— All the conditions oould be
o satiafied so as to obtain a
——— R very good pulse
L LOAD

For a flat top it was found that

ré= L, independent of R.
Cc

]
-
el
t



(d) Two series resomant circuits in parallel were also
tried.

With low coupling between the two
R circuits a normal bandpass curve
should be obtained.

7his bshaviowr involves R being very largs. with the
actual values of R the mutual coupling is so large that very slow
rates of rise were obtained.

This work was not published but a typed copy of all the
theory was obtained. This gives full calculations of pulse shape
and length, efficiency of circuit, &c. The theory had also been
proved experimentally within limits determined by the quality of
the cordensers and inductances used.

Gas Discnarge tubes and stabilisation.

Professor Schumann has done & considerable amount of worw
on gas tubes, and in particular has very intensively investigated
the applicatinn of negative feedback with the various conventional
circuits {and meny other arrangements) in order to achieve a
linear decrease of cwrrent by grid control instead of the usual
sharp cut=-off.

---Ref. Uber Stabilisierung des gesteuerisn
Vakuumsbogens und die Bogenskonstanten,
Archiv ffr Elektrotechnik, 36 Band, 1942,
& Heft.

TIr. Medicus had for some time worked on a corona discharge
tube for stabilisation of voltages up to 10,000 volts (mainly for
kilystron 0peration). This work waa dropped in favour of neon
stabilisers in production at Phillips.

/Oscillations
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Oscillations in Plasma.

The Professor and some of his atudsnts had done a
considerable amount of work on this subjeot, and had developed
equivalent oircuits for the phenomena.

¥r. HBas had worked on the generation of H.F. using plazma
oscillation in the neighbowrhood of 3ocm. It was found that with
ourrents of the arder of a few miliamps, oscillation was obtained,
but all the attempts to increase the owrrent so as to obtalin more
power always resulted in cessation of osoillation. This was
aphenemena well known to plasma oscillation workers but so far it is
absclutely unexplained.

The normal oscillation is due to a parallsl resonance
equivalent cirocuit consisting of ;-

L “R‘ v " L = representing the mass of the electron.
— — R~ " * electron resistance
1 * C=- ® * geocmetrioc inter-
rC electrode capacity.

Ire Haug had very recently proved the presence of a series resonant

circuit (theoretiocally and experimentally) formed by the addition of
C'= ths capacity due to the ion sheath

on the grid.

R.

1
Ik
The experiments were carried out in a U= tube with R.F. power being fed

into the plasma betwsen a probe and the anode so as to farm the
termination of a lechar line. The R.F.

* l/ANODE impedence of the plasma was then
{E;I measured at various frequencies and
RF e Qi the reacnances ploted.
~K Dr. Haug is at presemt preparing a
PROBE __{ oo sumnary of this work (it will be added
later).

\ 8
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Students of Prof, Schumann hed also carried out some
interesting experiments to determine the nature og GAS DISCHARGE
phenomena at low pressures e.ge. Hg., vapowr at 0™ “mm.

Dr. Bullinger in particular had found that the discharge
was very similar to high vacum discharge with the presence °f +¥°
ions only slightly modifying the electron behaviowr, In one
particular Hg., vapour tube the positive ion sheath on the grid had
accelerated the electrons to 500,000 wvolts, and after focussing the
bean with a coil, photographs of the grid were produced. The data
obtained fram these experiments had been used to calculate mean free
paths etc.

Direction Finding problems.

Some work had been done for the Navy on the electrowmeter
methods Dr. Schumann's leboratory produced 4 and 8 segment
electrometers of very high sensitivity.

One of the major problems was drift of the DF minimum which
was thought to be due to aerial interaction, but it wes impossible to
establish this experimentally.

Wark had also been done on methods of introducing sense
into the system, both with artificial targets and by producing
asymsetry artificially by loading one of the segments with a capacity
to earth.

Professor Schumann is now engaged in writing new textbooks
for students returning to the Universities.

- 921 =



REPORT VIII INVESTIGATION SUMMARY.

1. Target Number or Disignation CI0S 03.

2. Rame of Target. Eleotrical seotion of Teohnical High School,
Brunswiok.

3« Type of Target H.F. Work.

4e Location. Brunswick.

5« Date of Investigation. A4th June, 1945.

6. Fhysical condition of target. 10% damaged, much of equipment
dispersed to Weddsn 10 EM away = 50% of this now brought back,
rest looted at Wedden.

7+ Invesatigators:

NAME RANK ORGANIZATIOR AGENCY REPRESENTED.
OsLe Ratsey Cdr. A4 SeE, CIOS CAFT 4
W. Abson. P/L. TeR.Es " "

8, Resume of Intelligence gained by Investigator:
«  The Technical High School at Brinswick, under

(1)
the direction Prof. Gerstenburg, covered many.dields. The Eleotro
Technics dept. was itself split imto three sections:-

High voltage work dealing with transmission of powsr over a distance ’
was under Prof. Marx.

Electrical Machines were dealt with by Prof. Ungar.

High frequenoy work wes under Prof. Pungs (1st assistart Dr.Lambert ).

A Captain Roberts had carried out some investigations in
the first two departments. The mresent investigation deals only
with the High Pragueﬁ Work (assessed by ¥/L Schofisld) and will be
considered under the following headings. N.B, The H.F. work was
done largely at the instigation of the Navy organisation N.V.EK.
(Raohrichtenmittel  Versuchs Kommando).

(1) Aerials. Wideband in 1m. to 2m region. Circular Polar
dagram in horizontal plane with horizontal polarisation.

(2) Simple J Transmitters, Resonant cirouit with spark
gap (Aluminius elsctrodes in air) Wavelength in 2 metre region.

- 20 - /(3)



(3) Measurements on Insuletors in 50cm, 2m region. 4ll
records and reports still held by the T.H.S. were destroyed by order
before Town captured. ‘

(&) Measurements between 20cms and 6 cms on insulators,
conducting sheets when placed in front of perfect conducting sheet
with view to investigate reduction of reflected energy (i.e. radar
camouflage). Measurements in same band of reflection from verious
soils, grass water etc., investigation was not complete - detailed
records ware destroyed - not possible to get any general conclusion
from Dre Lambert. He said work had not progressed far enough for
that.

The T.H.S. started this "war time H.F. work" about the
beginning of 1943, beginning with the work on merials. The following
more detailed statement is based on an interrogation of Dr.Lambert.

1. 2eriamls - (a) detailed investigations had been mede on a gingle
dipole radiator far the band 1m to 2m. Same work was done on

"fat dipoles' but effort was concentrated on flat discs as the
elements of the dipols. The work is swmarised by the diagram and
chart in Pigure 1 attached. An accurate oopy of the impedance plot
was obtained from Dr. Lambert's laboratqory handbook.

(v) A further problem from the Kavy was to produce a broadband
aeripl with a circuler polar diagram in a horizontal plene, with
horizomal polarization. What was celled & 'reasonsble solution'
was obtained by using two circular disc dipoles, each one having its
elemerta bent at 90 degrees to each other. Perspective sketch
attached, see figure 2, and plan, figure 3.

Measwrements on a model using 4hom diameter discs were
made from 120 oms to 200 cms. The P.D. was circular at 172 cms &nd
wes ellipsoidel for wavelengths on either side.

At 200 cms E ¥ax equals 1,26

E Min ,
at 15, cms " " 1617
at 120 ams ® "o 1,65

The broadband nature as regards impedance was not as good as with a
single 'in line' pair of discs. The impedance Tlot was of the same
form. The value of R in the electrical half wave condition was
still 4Oohms but in the electrical full wave condition R hed risen to
about 4500hms.

/2.
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2a The T+H.S. were asked to develop an extremely simple form
of #jarming transmitter. They worked on a Hertz type spark
relapxzation oscillater of the well known forme. (see attached

iiagram figure 4). With conditions as seen in diagrem, a mean power
of 4 wexis was obtained so long as aluminium electrodes were used.
@1t otuer metaels (brass, copper, eto.) the frequency of the 'bursts’
<% oscillations fell considerably. This was not fully understood -
it 1s apparently comnected with de-ionisation time. Mo information
sn 1ife of the gaps was available except that aluminium oxide

formed and the number of pulses per second was then reduced.

Only experimental semples wers made, and these used
electrodes of about 4/4 inch diameter, the spacing being adjusted
for optimum mean power.

{e}  Work had also been done on e rotating beam listening aerial,
again in the 1m to 2m band. 24 dipoles were arranged along tke
circunference of a circle 2.7m. in diameter. Three only of thege
were r'ed at one time, and a rotating capacity device was used to
.#itch to any adjacent three dipoles.

(a) Measurements of phased arrays using up to 16 elements of
the time described in (a) above, were also made at the T.H.S.

2 No further details can be added to statement in summary.
e Yeasurements on 20 ~ 6cmsy in connection with radar
samoullage. A considerable affort had been necessary in order to
meke the apparatus (including tubes') for measurements in this region.
There was nothing of outstanding interest in this equipment however.

Dr. lambert was fully conversant with the impedance
concert in regard to transmission in free space and with the method
of matching a Plene wave into a 'short circuit' (perfectly
cenducting sheet) by the use of resistive surface layers with graded
values of ohms reaistance per square, Measwrements had been made
. between 20 cms. and 6 cms. using about five layers of ‘semi-conduct-
+ ing' sheets occupying a total depth of about 10 cms in front of a
metal sheet: The reflected signal was of the order of 10=15% of
that reflected by the metal sheet alons.

. The conducting sheets had been supplied by NeV.E., who
mzved from Kiel to Wolfenb#ittel (near Brunswick) in Jume 1944.  The
T.FeS. at Brunswick was in effect a subsidiary of this establishment.

The investigatera' found in the files at G2, 9th Army HQ a
report on this target (i.e. N.V.K.) and therefore did not pursue it
rurther. Note - the investigation of N.V.K. was by Major Oxford,
Major Caplin, F/L Snowden (TRE) end some others. Date 8th May,
ta.rget 7/12h-0 - 2‘# -



CIOS trip 1083. IKTERROGATION OF PROF.DR.ING. SCHUMANN
REPORT IX. OF THE UNIVERSITY OF MUNICH AT
WORMSMUHL - 4/6/15.

Imterrogated by S/1dr. B.A. Sharpe.

Ir. Schumann was first interrogated ebout the work carried
out under his direction in connection with interference caused to the
reception of Radio Coutrol Signals in Missiles, by noise generated
by the propulsion gases. X -

Dr. Schumann stated thatthis work had been carried out far
the RIM. He wes told by RIM that the work must be of a practioal
nature as quick results were required. A theorstical investigation
could be done later. Much of the experimental work has been done at
Poonemtinde by an assistant of Dr. Schumann (Mr. R. Prochaska).
¥r. Protraske had written an account of this work and this
manuscript was handed to the writer by Dre Schumann. In addition
however Dr. Schumenn gave the following description of the work.

A1l the tests were carried out on the ground with the-
missile mounted on insulators. Two typea of tests were made.

1) A microommeter wes connected in series with the insulation
path to earth and the potential produced on the missile
doe to the exhaust gas was recorded.

2) The noise voltage output of a Radio Receiver inside the
missile was measured.

The tests had shown there was no consistency in the
behavior with different fuels.

In genersel the potentisl and the Radio Interference wers
greatest at the start and end of combustion. The curves below show
the type of results cbtained with hydrogen peroxide and osloium
perma.xlgamte. '
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With some fuels the charge was cf cpposite sign ot the
teganning and end of turning while with others it was the same sign.

4ith alcohol, Liquid oxygen system tests had shown that all
of the interference was due to the fuels used to initiate the main
sombusticn and that the burning of the alcohol caused no interference.

Phe ratioc of fuel to ignitor also effected the amount of
interference caused. It had been found with certain fuels that a
particuler ratio of fuel to ignitor gave minimm interference.
Unfortunately however this partioular ratio did not also correspond to
that required for maximm propulsion efficlency.

The second factor that influenced the inmterference was the
material of the surface of the Vemturi. For instance if the

Venturi is of iron and the fuels are potassium permanganate and
hydrogen percxcide it has been found that the interference can be
reduced by covering the iron surface of the Venturi, with a layer of
manganese dioxides The interference varies with the thickness of
the layer and at a certain critical thickness the interference was
zero. - At this point also the electric charge on the missile was

also zero and changed sign depending on whether the thickness of the
outside layer was increased or decreased from this critical value.

Tt should be noted that no direct relation had been found
betwsen electric charge and Radio Interference. .

METHOD OF REDUCING INTERFERENCE.

Dr. Schumann then described a method that had been devised
as a result of this work, which had been found to reduce Radio .
Interference to a very large degree.

VENTUR DISCHARGE 52003;
COMBUSTION CRAMBER.

A number of thin-rods were fixed in the Venturl as shown,
in the above diagram. These would have to be of material that would
withstand the Flame temperature but this had mot proved insuperable.

Db /According



- According to Dr. Schumamn this method prectically removed
the elsciric charge and interference with all fuels.

For all controlled missiles the field stirength of the
controlling transmitter is high at the missile. In practice it had
not been found that interference to the flame was of any importance.
Dr. Schumann's report on this work has been passed to Lt.Col.0'Mara
for inclusion in the report on the Garmich Target.

FLASMA OSCILLATION.

Questioned about other work that he had in hand Dr.
Schumann stated the main interest of his laboratory was in plasma
oscillations.

FPlasma is the neme applied to the luminous discharge
columns in a gas discharge tube. Dr, Schumann had sought to
control the diacharge current by the insertion of 2 grid. At low
frequencies the curve showing the relation between anode currént and
grid volts had shown that hysteresis existed.

As the frequency was incoreased however, the hysteresis
became less notioceable and at frequencies of the megacyvle region
it did not appear. -

The main advantage of the use of plasma oscillation was
thats large powers could be handled without the use of high anode
voltages. Outputs of about 20 watts with HT voltages of 200 had
been obtained.

The chief difficulty at ‘p-eaent was the short life of the
grid due to ionic bombardment.

The maximum life so far obtained had been 30 minutes.

Dr. Sohumann has a number of papers containing record of
work carried out by his students on this subject.
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nate of Tnvestisation Sune 3TbE, 1540,

Iocation of Trof, Filcti.= 47 Yosserroffensar Ar,
werrhurg,
tr, urnisee,
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‘ ¥rof,Filety in gesnerel confirmed the repori of Lr..evons
and varty on the leb, at Chberendorf. lle provided a swmary (i
engliash) of the work and vorkers., Tuis is in complete sopeermert with
the report, BHe iniicated which sections he regarded as irportant
from 2 scientific aspect,

: Trof, Tiloty had been voridirg for meny yeers on rrotlers
cealing with filters snd rulse forming networxs using Tschebyschefl
eprrovirstions tc obtair reximum deviations less than ‘any arbitrary
value for any given filter, Te gave rany cxumples of thia meshed,

refore the ver Trof,Filoty desisned o retwork to nroduce
& pulse ir the form of ¢ geussian error curve from a Jqyuere rulse,
the oblect heing te reduce the freivency apectrum to a rinimaom,
this was recvired Yer a time rodwlaticn comuricstion srystem at
Telefurken (E'Jr.?ayer working w.der reosertury?). e work was -
stopred in 1939 and Prof,Filoty had ro inowledge of itz helng
resuned, .
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REPORT LIl
2108 SCISOLTDATED ~JWalCF VIFLD 1TAN” E0FORT

TARGET NC: 1154
Tniversities of Konigsberg, Graz, Sottingen.
TYFR CF TARTET: iligh serperature ceramics and [ip Cp, Far Irfrored

spectroscopic transrission messurererts, hich Crequency dielechrien, de-
ieing for aircraft.

TQCATTCN:  lassfeld: Iat 1470 3' leng B
== Bockstein: Izt I47° 5' Ieng E

DETE OF IIVESTIZATION: Atk June, 1545,

BY TG4l oCMDTTICH OF TARGET: Docurernta previously evacuated and <uvip-
nent intect, 1ot guspded,

3 VESTIGATCRS:  bre L7, lapvin, Civ., USSTAF, CIC3
1.3, tullet, 7/Lt,, R.A.F,, CIOS

‘r, D7, lamsher, Siv,, U: Big.lorps, CIOS

R-oltE:

{a) The kigh tenperature ceramic and lip Oz work of the Univ. of
. Konigsberg was rot investigated since it wzs not 2 Group I auhject
end the irvestigetors were not jqualified to cover it,

(b) Prof.batossi of the Univ, of Grez stated that he had been making
tranamission and reflection nessurements of dielectries in the
region of 2 to 2C y, irfrared absorpiion of 720 vapor, snectro-
scopic determination of hydrogen hends in isomers of Oxy, = Taplitho=
zaure-tethylester, investigaticn of use of pyroelectric effect in
determiration of temperature of sky, Jee attached list of projects!
Prof,Borynis wus in a hospitel ord his assistent Liedeneg w=s in
charge of cm vave measurements of orgaric ard ceram:c dielectrics,
These messurements were made in 1944 at wavelengths of 14 om as
given in the attached list, “lor- cenerating the high freuuency 1
power he used a Hesonatron built by Pintsch of :onstanz. o\'awh,
Dielectric samples vere tested for cielectric constant end pover
factor in cavity résonators in the "%ci0 rcge sn? coniel lires,
He also messured the permeability and power factor of nixture of
rubber and powered iron.for use in redar cemouflage,

o) See Insert,

Iiast of equipment G-uardeci = lone
liat of doocuments Guarded - lone
Personrel Guarded - lone

Toourents to be removed - lore (l.ielsern had alresdy evecuated them}
Equipment to be removed - lone hy 7ICS,
Pecomiend “arret be clesred <o NI,
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BIYSIKALISCHRES INSTITUT
DER UNIVARSITAT GRAZ
Universitatsplatz 5

Fernruf 13-65 Bericht uber die .rbeiten aer letzten Jaure

Bockstein-iassfeld 3.6 1%5.

1) Pyroelektriscne Untersuchungen.

Es wurde der pyroelektrische Effekt auf seine signung untersucit,
fur strahlungsmessungen zu dienen. 4n und fur sich ist der -ffekt
empfindlich genug. Die thermiscn bedingte Trageneit erscuwert jedocn
die technische Verwendung. our kessung der Straalung ausgedennter
Flachen, etwa der oimmelsstranlung, bietet dugegen der iffekt grund-
sétzliche Vorteile, da die Empfinclicnkeit der #lacne proportional ist.

2) Ultrarotes OSpektrum des .asserdampfs.

ur die Kenntnis der stranlingsaurchlassigkeit der .tmospuaare ist
die abnangigkeit der absorption von Jruck und Partialdruck von Bedeutung.
Diese wurde experimentell bei 6 untersucht. Fermer wurde Jilfe aus den
Seobachtungen von d.d. Nielsen die lruckebuangigkeit zu berechnen.
Diese decnnungen sind geeignet, die umstandlichen lessungen 2u
ersetzen. replace

3) Ultrerstsbsorption und - reflexion von isolierstoffen
Tie bisner erzielten Airgebnisse an Flexiglas und anderen Stoffen
sind zur Zeit im russischen Kachtbereich unzugenglich.

!l-) OW"NaphthD-b‘al}re-}'l;etIWlestero

Jiese lessungen wurden ausgefunrt, um .asserstoffbrucken bei
verschiedenen Isomeren dieser Stoffe festzustellen. Die Untersuchung
geschah in Zusammenarbeit mit der rirma Bats, 41in, Tschechoslowekei.

Geplant sind:

1) Untersuchungen uber die .chwingungen der alkeliualogenide

s nendelt sich urt senwingungen, cie den rm=-.elle: entsprechen.
Die Untersucnung Xann mit der ietnode des namaneffekts oder im kurz-
weiligen Ultrarot aus der feinstrukiur von Oberschwingungsn durchge-
funrt werden. Die Zrgebnisse naber voraussichtlich Bedeutung fur ode
Verwendung solcher 3toffe in der Tecinik der mo-vellen. Die theore-
tische Berechung dieser schwingungen ist in angriff genommen.

2) Abbildungsfehler von Elektroneniinsen. :

Ziel der Untersuchung ist die ¥rage, ob mit Hilfeelektronenopti-
scoer Gerate ein Hohenmesser, bzw. ein Anzeige - und steuergerat fur
" niedrige Hohen entwickelt werden kann, das fur Bodennebelland dungen VOn
Flugzeugen von Bedeuting ware.

Allgemein ist mein Institut in der Lage und dazu bereit, MNessunzen
auf optischem Gebiet und im ultratoten pekirum uMrCAZUOLILICD. wern
eine irbeit eauf dem liassfeld nicht moglich ist, hielte icn es fur
gweckmassig, mich einem anderen optisch ausgerusteten Institut anzu-
glieder, insbesondere etwa dem Physikalischen Institut der Universi-
tat Tubingen. ’

ver uVirektor:
w3i=



REFORT XIII

Tos: sador .Joanson rerguson, . cranait -2 12tn asp
Jubject: CICs Preliminary xeport

I . . . - p

larget: Jecnnische Fnysik Institut, Jena

vate of visit: 4tih June, 1945
Purpose of Vizit: o investigate reported wide dand amplifier covering
2h cm + 2 am

seneral .esults of Visit: Toe amplifisr wwuws not wide band in tne sense
tnat it aed a Tlat »ass band of 4 om but aad merely been designed to be
tuneable over tais range. Tae amplifier worked on tae beam deflection
principle and tne dzsigner noped for power gains up to 1000, ze claimed
very low noise factor but nad so far been unsuccessful in meking tne
system operate comrletely as desired.

harrative: .r..uller was interrogated in connection witn ,tunis amplifier
wiilch is of tne bgem deflection type. 4 very higa density well focussed
beam of electrons is sinusoidally aeflected by a set of parallel plates
wnose digtance a art are so set tunat tue transit time of an slectron is
the same as tne period of the oF %o be amplified- tne :F being fed onto
all tae plates sizultaneously. & beam is therefore produced whici is
deflected sinusoidslly in syncoronism with tie incoming signal. ‘This
bean falls on the slit of a high @ resonant chamber tuned to she same
frequency as tne input signal end from which the output is taken. “Fue
s/stem nad never been made to work completely successfully, but theore-
tical considerations showed that a voltage gain of about 30 should be
obtained at &4 cms. One point in favour of this system is the low
nolse factor which can bz achieved if the initial electron beam is
correctly focussed, Jonsiderable work nes been done on tine electron
optics ol the system and a beam current of about 50 mi had been achieved
vith the necessany degree of focussing. Tais had mainly been schieved
by careful design of the cathode system as zhown in {ig.3. sirst the
principle of operation wus investigated. ior tois purpoze an slectron
bean was deflected by a pair of low capacity plates {ss in a C2T) at a
wavelength of 10 meters, and was projected onto a slit wperture in a
condenser. Tnis condenser formed tae caracitative element of an LC
circuit of the same wavelength as was used on the deflzcting plates. The
& wmas madulat=d at 1 kc/sec and was monitored by a diode and amplifier,
Tae zdjustment of the well defined electron beem onto the face of tae
slit aperture of tne working condenser was done mechanically and exter-
nally by displecement of the aperture, This adjustunent iz essential for
optimunr ampliflication. ualitatively tihis proved the correct functioning
ol tne system. woreover, the system could be used as a freguendy
anplifier if the control condenser was coupled to = variable concantric
Lecusrsystems. with a ziven wavelength in the control circuit up 45 2e
ninti narmonic cowld be extrected in the Lecuersysten., for a cuanti-
tative investigation this wa elsngth was abandoned and ine smperatus
reconstructed for cantimeter waves.,

To avoid previous troubles due to disturbancus by the zartats {ield
and othier unwanted fields, the system was built in an iron tube. The
control circuit was not built in a aifferent form w. shown in fig.1.

T
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It consists of a copper tube in which tooth-formed ribs were fized Gia—
metrically opposite each otner. Between their tips the electron besam
received deflection if the electron bean velocity was adjusted so that
its transit time betwsen adjacent tips was equal to the pariod of the
incoming oscillations. These had a wavelength of 2.5 cm. The P was
carried from a DVL transmitter via a tunea flexible lead and distortion
detector with whicn the 1 ke modulation wes produced and was monitored
by a detector coupled to the final circuit, The operating (collecting)
circuit consisted of & desonant chamber which could be tuned between 23
and 27 cm. The roof of this ciember carried a slit type aperture onto
which the electron beem could be adjusted by electrical deflection. In
addition e detector was coupled to this chamber to check iF presence in
the collecting circuit, ’

at first the adjustment of tie meny parameters was found to be very
difficult but tke system operated in tne expected manner and dependence
of operation on the various parameters was checked. In time elterations
will be made so that tone optimum conditions can be eesily set up. To
definite statement can be made as to tne power amplification without
further measurements, Tae aim of furtaer investigations is to deteruaine
this.,

Tae operating voltage of tue tube waz about 1000, Theory showed
that the velocity of the beax is very critical (to get tne correct transt
time betweer the deflecting platesj, but in practice tuis ces found
surprisingly non-critical. Uo re=son is lnown at tue moment whica can
explain this,

gy witering the widta of the receiving slit in ue resonsnt caamber,
the anclifier can be given various chesracteristics equivelent to
Class ., E or C working of a normal smplifier and tae aspendence of tube
voltages zte., had a close anzlogy wita normal velve operation,
ur.iiler claimed that similar systems on Jong wavelengths would give
a lower noise fector than normal amplifiers., :

as the investigators were not RF experts, & translation of a
removed document covering this System of amlification is appendad: -

"Report on tie Development of a dm 4 om :mplifier®,

=/Lir. %.0. Barker, TRE
Japt. Jul. Robson, LOF



| Vg

O S N N N N N A A AN NI NN N NN AN N N

\

I///IIII/[![IIII/I[I[IJ/IIIIIIIII///II’IIIIIIIIIIIIIIII’IIII

kJIé 22 éfgé é égé f égé ééé PG ITETIT S IS ITITTIIIESSITSIOIL S I IE I TTI OIS ITETIIS

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

FLANGE FOR FIXING

D PICK-UP CIRCUIT.

FiG. |

APERTURE
c N

FIXING
FLANGE

|
—— [
T

TIMEABLE PICK UP CIRCUIT
FIG 2.

-35A-

CATROBE * mmd

SLir

FORMING PLATES

CATHODE ASSEMBLY OF
BEAM DEFLECTION AMPLIFIER

FIG 3.



REPORT XIV
Fhysikalerisches Institut der Universitat, rlangen

ir. Cui. gansell and s/Lar, Lacfarlane. 13.6.45.

Prof, Dr.-udolph Hilsch nead of the Fnysics Institute was inter-
viewed anc gave the following information,

The staff under Prof.riilsch consisted of 4 research and teaching
assistants, The present crganisation was set up in Jen. 1940, when
ur.rilsch, student of Or.Fonl of Gottingen, was called to the Chair of
Paysics at Zrlangen. dis predecessor, ir.sudden, had worked on semi-
conductors for tne :lesres .affen amt before departing for Prague. ‘“nen
Gudden left me took with nim nearly all eyuipment (the property of
Heeres waffen amt} in the labs.

shen Dr.dilsch became professor he was asked by the authorities to
work on wor problems but he asserted that he did so only to obtein
s uipment and materisls for iis own purposes. Tne only impertant war
work ne undertook wss investigation of semi=-conductors such as might
be used in crystsl detectors. dis principle interest wes in low
temperature physics.

' The institute wes uniamaged and nis apparatus was in food working |,
order. e toos credit for saving not only nis lebs. but the whole city
from destruction by the smericans. e acted as intermediary between
the imericen and Germsn army cornanders; end surrendered the city af'ter
the (jerman Commander had been shot in tie back by fanatics wno refused
to surrender. ie appeared to combine the necessary quelities of '
intelligence, forcefulness and imagination to pley such a part.

Crystal-detector Investigations gReport by s.dilsch

Report on discussion about detector - problem held on 13th June,1%5
in the "Physikalisches Institut™ irlangen with lr.iecfarlane and
wr. C.W. Hensell given by R.iilsch.

The following brief report gives my opinion to certain problems
concerning the detector, Taough I have not worked directly sbout
tnese things, they are in nearest connection to effects of semi-
conductors, the region of my work. iloreover I know aome Jdetails of
investigations of othdr collegues., One of them, Dr.Konig (Gottingen,
Physikalisches Institut) has done some work about thin lsyers of
sermanium, de tried to make these layers by evaporagion in high=-veculn.
as far as ne told me, no aetector-effect ocourred. Tne layers were
amorphous as was shown by electronic diffraction. Lr.Konig hes an
_electron - microscope at his disposal. With that he showed in & recent
work, that a detector-effect, with a metal-point only occurs, when the
cerystals are larger than 10 %cm. He oould get layers in crystalline
state by depositing Ge-compounds in vspour state r.£. GeCly. Ge-
crystal-layers of any desired shape shall grow according as the
temperature of the porter-material (black-lead) is chosen. In connec-
tion to that, one student in ny institute has investigated the Dbenaviour
of thin Je-layers produced by sputtzring the metal in high-vacuum.

-5 -



a nigh voltage of 30 kilovolts (alternating-current, tronstormer) is
between two pancils (5 me aiameter; of se. I7 tane distance is no more
than a few tenth rarts of a “wma a spark takes nlace anu tie zutotance
gputiers, a plate of' metol can in tais wa, be coverz2d with se. Taz
detector-:{'fect is often very .col. Iut it _epends on tne accident if
tae point Youcnes a crystal of suitable sige. Thersfors w2 211 not
continue this metiod of prolucing detectors.

Thne practically used substances a3 e, 4l are not proper for
detecting tae principles of tne rectifiying properties in zenerad, Tusz
crinciple ™eaaviour is morz vigible at substances as clikali-calides,

I add two paper (1 ) u. (2 ) about steering of' electronic cwrrents.
Tne lignt-electric problsns swe connected vidtn iess taings. I trisd
a snort time in 1940 to iransfer the resul.s to tecinical rectifiers
1940, But I had no success, since all dimensions of layers become too
small. A swmary or work done on alkali-an:zlides given in tue par=r o
Prof.Fohl (Gottingsn, 1. Physikaliscuss institutj.

1 am furtnér interested in cemi-conimctors especially at very low
temperatures. I hope to nave results in tue next time in conneciion
wita super-copauctivity of substances. )

LY

I have to give reference to 4 recsant gaper of Justi:

Ph‘?Sik. 4iSe 4-2, Pn, jzg-9l 1%1
and Ph(fsik. LSe u&, Pl, 409’ 1%3

.e succeeded in prepering substmnces as NbN witn very high
transition-point (25 degs Kj. iiis :bnormal benaviour leals to many
problems of semi-conductivity.

ceitsearift fur Physik, Vol I1I, parts 5 and &, 1938, p.399.
paper by dilsch- and Fohl.

/
Die Laturwissenschaften 1939, /©l. 29, pe33.

(<.e Pohl - “lekiron coniuetivity and Faotocziemical Processes
. in alkali-n:lide crystals,
Proc. of Fhys. Loc. iz 3y 1937

adiiticnsl .eferences

(1) 4. fur Pysik, 1937, vol. 108, T. 55.
(2} iacaricnien von der sesellscuaft der .iscenscnaften zu
Jottingen, vol. 3, Nr. 3.

investigations into crystal-detectors.

1,  Jrehluvius who was sald to anave discovered the rectifying effect
of Germanium. .
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2. Ir.%elker of T.H. Munich was said t0 have mace the first Sermenium
crystal detector in conjunction witu #.¢.0.

3.  r.schottky (now at 3chloss Pretzfeld) was engzeged on tneoretical
snelysis of crystal deteotors,
Ir.chottky 'e theory was at veriance with that of Jrs.Fohl and
dilsch. .

L r.Stutzer of F.F.0. who performed high frequency tests on crystals

5. Prof.Gaus also aid work on crystal detectors but he had been
intermed in & German concentration camp.

r.Hilsch claimed to be well known to leading physiclsts in UV.K., add
hed attended confer:nces in Bristol, Cxford and the Royal Institution in
London. ’

-

low Temperature Faysics

“p.ifilsch's outstanding interest was in low temperzture physics at
which he claimed to be a master, lie showed to us spparatus whicu he
. asserted was superior to eny to be found elsewnere in sermany. This
superiority lay in its sbility to cover a temperature range of &bout
773 degs K from the lowest temperature so fer obtained. His apparatus
was small in size and this he attributed tc he use of several clever
inventions. One such invention is illustrsated in the atteched sketali.
* A very convincing demonstration of thig®cevice was given.

—_ OVERALL LENGTH ABOUT 24 °
A coLp ™71 mor - C
T2 7 7l 27727 72 J\x\j\\\\\\\_\l'\\\\\'\‘.\\\'\\\\\\\ A" 3
: 1r i B AP ——

UNION

H ‘\\\\\r{\“\\‘i\\\\.X\'\\*\L\X\\\\ =
m THROTTLEé )

COMPRESSED Aua\ HIGH VELOCITY AIR ENTERS

INPUT — = TAHG:NT\ALLY/

THE DEFLECTOR, THROWS AIR. ., " e INGOING

TOWARD ‘C’. & DRAWS AR IN AT A I III T AR

ONTIL THROTTLE AT C 1S CLOSED To /7 Z | —+—

FORCE SOMEA OF AIR OUT AT A ) : \ L

INSTEAD. RGE TEMPERATURE  ¢I{—! ~

DIFFERENCE 1S APPARENT AT ¢ m%ﬁ ‘é‘;‘;‘fé’c‘%é‘a‘

ONCE, DUE TO FROST § HOT DIRECTS AR

METAL. . o
TowARD C

ENLARGED CROSS SECTION TR0 INPUT

when cock &t C is closed sufficiently to force current of a:Lr t’n{u
1 iris (order of mm diesmeter) st E, portion of tube between E and C
gets very hot and poriion between T ané 4 very cold.
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Teaching Facilitieg

ar.dilsch had been epproached by a U.3. Ceneral to give lectures on
FPhysics to U.S. soldiera. He repeated for our benefit demonstrations
previously given the General and his retinue to illustrate his method of
teaching. These comprised:

1} Foucault pendulum experiment in which, by means of a leng
optical system, he increesed the effect of the earth's rotation on the
motion of the pendulum by 100: 1 so that the effect became visible a
matter of seconds after the pendulum wes released.,

2) High Voltage electrostatic machine similar in principle to the

High Voltaege electroatatic generators used for nuclear research,

3) +ilson Cloud Chamber so arranged that the tracks of ionising
particles can be projected optically onto a large screen for demonstra-
tion of redio activity and cosmic rayse. .

%) Optical demonatration of electromagnetic waves using tuned
Pick-up loop with lamp,

Superconductivity

Dr.Hilsch stated that he ha® obtained temperatures below 1 dege 4
and hed investigated the transition-point at which resiativity of
materials vanishes. Among other things he had sought for substances
with relatively high transition temperature. .

In the couree of his researches he discovered that Cus, although
a good insulator at normel temperatures, becomes superconducting at
1.7 degS- Ao

although it was not his own work, he mentioned the discovery
that NoN (Kiobium Nitrite) had transition point at 25 degs K, which is
far above the normal range of transition points. -

Sidelight on Initial Attitude of Nazi Government to Scientistas.

Interrogation of meny German scientists indicates that the Nazi
Government initielly failed to appreciate the importance of
physicists and their work. It was not until the Wehrmacht felt the
weight of the achievements of the physicists of the Allied Nations that
they recognised the essential part physicists play in modern warfare.
As illustration of this Dr.Hilsch, although he was an outstanding
physicist, was drafted into the #ehrmacht as a private early in the war
and was used at the menial task of peeling potatoes. Upon representa-
tions of Prof,.Fohl he was later released and eventually came to
Erlangen. ‘

-3G=



REFORT XV.
INVESTIGATIO: (- PORT

TabcET NULBIR  Nil.

bl OF TARGET PFPhysics Institute (Undversity of Vie.w.a)

LOCATICN Thumersbacn — Villa Anna and Haus Brusatti
I VST IGATORS

+.C. Barker 3/Ldr. THE Sof'T Gr I

J.Mo RO'bson Cpt. I.T‘.RDE n " "

We Abaon ?/1t. TRE L

DATE @@ VISIT  2tst June 1945

RESUKE (F INTELLIGENCE

The Physics Institute had heen largely engaged on academic nuclear
research and quite recently had been evacuated to the Villa anna eznd
Villa Brusetti, Thumersback.

The nuclear aspects had already been investigated by Prof.Smythe of
Princeton University (ALSOS) and,Prof. Or.Stetter the director of tae
Institute was asked to forward a copy of & report being prepared for
Frof.Smythe to CAFT Group I through Capt.Brown of (-2, Keyway, Zell em Je

In sddition to the nuclesr research the following persons were
engaged on high frequency research:

- Prof. Dr. Ztetter
Ir. Weininger
Dr. ierzog

Dr. Beck .
¥oat of the work was directed to the problem of radar cemouflage. Sbw--r
The use of milti layers of graded characteristics was under investige- i
3

tion for OKM, Some theoreticel celculetions hed been made for plane
waves falling on plane surfaces and appropriate measuring equipment was
under development but no practical results had been‘obtained, IMFour
reports had been submitted to OKi on the subject but all copies had been
destroyed. In connection with this work a more academic investigation
of the causes of the drop in permeability of ferro-magnetic materiela
with increasing radio frequency wes being made., 4As yet however no
resuits hed been obtained. The aim wes the development of materials of /u‘l.w{'Z-
hich permesbility but no electrical conductivity such as mixtures of

ferric oxide and magnesium oxide, In eadition experiments were intended

on the effect of viscous substances on the wavelength (.avelength at

which 3,I.C, falls to nalf its zero freguency velue)

The measuring equipment had been completed dut no results had
been obtained.

0=



REPORT XVI

€I0S CONSOLIDATED ADVANCE FIELD TEAM ZPORT
TARGET NO:  1/113

DATE OF INVESTIGATION: 6th June 1945
UNIVERSITY OF VIENNA

TYPE OF TARGET: Physical institute laboretory for cm waves, and
theoreticel and nuclear physics.

LOCATION: Thumersbach, Lat N 47° 16" Long. £ 12° 50' (Villa aAnna
end Villa Bursatti).

Pi{SICAL CONDITION OF TARGEF: Documents previously evacusted, equipment
intact, guerded.

INVESTIGATORS: ¥r. H.B. Mervin, Civ., UsSTAP, CIOS
L.B, Mullet, 7/Lt., RaF, CICS
Nr. D.H. Hamsner, Civ., US Sig.Corps, CIOS

ABSUME: :
Prof.Stetter is in charge of the physical institute. S udn ?

. - ,/—'--—-.

a) Dr.Beck was not available and living at Zeitskemmergut. Other
workers in the cm wave group were Jr.Jeiniger, fraulain ‘atzner,
Dr.Bieberschik, Freu Wiediger and Dr.Vellat (living at Kitzbuhlen).
Lo work has been done except setting up a part of their equipment
gsince they disrersed. They planned to study anomalous digpersion
in water at 1.8 cm and longer wavelength, The plan includes
dispersion measurements witn water to which various orgenic liquids
for increasing the viscosity had been added for the purpose of
shifting the anomalous dispersion point to longer wavelengths.
Work was requested by Prof,Ebert, of Physikelishe Chemische Inst.,
of Univ. of Wien. .Also wanted to investigate the fundemental
properties of magnetram by {Ff measurements on powdered iron.

’

b) Prof.Fues was in charge and had a librarian and rart of the
library, together with 3 students.

¢) Dozent Jentschke, ur,Prenkel, Dr.Kaindl, Or.Gundlach, Doz.Herzog,
Dipl. Fhy. Hdilbert. Group wocked recently on the absorption of
neutrons by various elements, especielly Be, Also work on the
separation of energy levels in fission of uranium. The source of
the neutrons was approximately 1% gms of radium, owned by U.of Niieu,
which is now in the neighbourncod of walzburg and not available for
their work. The counting ewuipment was elementary except for the
mechanicel counter which could count 300 counts per second made by
Lud.w'ig Gille, Prinzen Strasse 9, Berlin.

-
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Institute of Zlectrical Cowmunications anc sessur
at Cbersudorf (svacuatsd-from bunicn

3/1dr. Devons, Lt.Cdr,.ndipge, Cpt.otewart and ..xr.lender investi a-
ted the Institute of Zlectricsal Coumunications and lLeasuring ‘ethods
locoted not at Oberaudorf am Inn, “rafenburg, about 10 kms. north of

. Kufstein. Tae lab. was ewacuated to tuis site froam Tae Polrtscinical
}Iﬁsf.dof lunich about 18 montns ago. ‘lae acientiffic personnel are as
s3veq.:

B Zirector: Jr.ing..sns.Filsty, rof. of tiie Polrtecunical Inst.
asste DJireector: Dipl. Ing. Fuul Bdsnazrtor. :
Jtaffs: oipls Inj. Karl Agpeleacier
' © uipl, Ing. Zrnst Qleicher
Jr. Ing. .a¥er Horror
dipl: Inge Jeorgze .drm2r
Dinle Inz. Ussor fettiat
Dipl. Ing. st Qwerpslt
. + Dipl. Inz. .er-znn [ocila.

total staff cor:iszted of 35 people. Ir.Piloty is belisved to
r ot 49 Posseniafer .tr, Sternberz or at lunich, but all the
fr persommel wer: tiers onl were interrogated. - &1, reports of toe
» done there sre availitls at tis Inst. There has been no damage.or
looting and tiwe wwole loc: 35 virtmally intact. : -

. .

Tae Inghi. wes = o ons. 2% f.coretical and experluental electricd
and acousti@al work 1. . -o2 uenc, renge from DiC. to 10 me/s wita the
mein emphasis fro=z 3¢ - sliz £0017C Fe/s. Tae lab. is in good condition
ané is well s.uipped “ii:i taé standard electrical apparatus, ‘i.e ebout
8 oscillators) oscilioscopes, power supplies, freguency meters, but
scoustic squipment is limited to a few commercial microphones and
speskers. “Tuey wars given isolated protlems by other firms and seemed
to be well isolated “rom combat apparatus design. '

o i general study of slectrical wave filters was carried on in both
the theoretical and experimental field by Prof.Piloty and Jr. Ing.uattiat
This work involved narrow band pass and band rejection quartz filters,
low and nigh pass Pilters, and theory of coils and condenser losses.
Jmphasis was placed on special zpplications for compercial comminica-
tions, long range carrier telephony, television and radar., luch of
this work including a volume coxpressor enl expender for use in a high
frecuency mmltipls telephone system Jone by ir.zorper, was comiiscioned
by tie allgensine ilsktricitdtsgesellscasft (aifG), Berlin.

The _eareswaffenant, B:rlin, co.eaissioned the following series
. of problsms: ‘ ’

_ Design of a proximity fuse circuit utilising sound radiated by
en airplane. Done by Ir.asdernarter. : .

S o
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nere, Tae aplifizr s anyecn, ,’, -3 a2 Iw** o siveaits
mizt nousess adgn 2tebility, N supetition o et
~ust be acourately corirolicd,
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ivo srojects wer: counissioned by the Oberkommande der lLuftw.ffe,
Barlin and the atlas-ierke, Bremen; Iwsigwerk, lunchen; azasenstelle,
Hecitsee and Kiefersfelijen. One was tne improvement of the a.f.ce 1n.
the smerican hE. 15 codars The 6aC7 video and the 2030 gas tube were
replaced by a twin triode unsymeetrical multivibrator. ‘hen the set is
approx. in *une, only e 30 1v puise is sufrficient %o stop the multivi-
brator action, There is a filter to smootn out the a.c. pulses on the
anode. If tihe set is not in tune, it is necessary to nold the switeh
down manually for a short time, ZPar superior teechni.ues are slready in
uze in .llied e uipment,
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Tie plan was to build a IO messcyele 1.0. to test L.ds using o
regacscles s:L +that wes tne ntsaest fregusno’ busir OV B L

h

4 3
mhz second radar tank wen %0 prevent sliowing growsl o . dr. 2 ndjat
Pishter radar, b suppressing tue vil2o rain. Ve B e oLor: on .
+i- 2 besis ernly, detesmined by the sititude of tas plu

Telelwniken, Serlir =atuorizel an invastisation o
miien would transform o sguwre were paloz Lo o
e allgemeine lextricitatsgesellscuils (dn,,
investiz ticu of genersl provlems of volwe cotoel in
range. N

 coaplets list of reporte b this instituts, elil of vwidlen woe
available tnere, [ollows:

various 1onrints fron the majgssine "Telegraph, lelepnong, i “io,

i

anl Pelsvision Tecanic® from thie figld of filler theorys

?..eau.xre*nents on slectrical aaplifiers for the harl of hearing.
A Mssertation, arch 193,

Fracticszl Cesign of electric filterz, .ore is not finizhel,
1, .1eport u to april 19.+2 '

2, leb. .3

3 " " LoV 19.})4. -

Theoreticsl exp merimental work on electric filters (low ani high
tass, band pass end huni rejeciion) for *;TE"J..ELl pUrposes.

ook is not finiahsls

1,  eport up to sert. 1941

2. " non o feb, 19,2

3. " " n ..':BI.‘to 1%3

Yo " h "t Jan, 194
. . P - -
,I}evelopment of a circuit for a proudmity fuse wperoted Wy tue

noise of the tar_ et sirplins. LOrE fn.-s ishied,

1. cesort up to June 1941

- £y -

2. W e, 192

3 n oo eph. 1543

analysis on micpophons .efficiensy i: ordur o seddoe Survent

re.aired for o sdlitery telephon2. aork Jindaisde

1,  Jeport ur to Oct. TULT

2" n L " 2 1;};1’

Jonstruction of the. elactrical o soaivalznt of a tulephon® >able.
asork finishad,

1. XEPOrT up to .2c. 1937

24 " " w1938

3 " "on oLge, 1938

b [} noa Jlll:,-' 1(:,39

5 " "M anze 1939

n " n or *
6 ° _ i FRERLS 1 91}.0 -l,.‘b—



Development of a resonance relay for remote stesring. a steel tongue,
set in resonance by an sudio freq, cools a Yolometer set in one arm of
bridge. .ork not finished,
1. - aeport up to Oct, 1943
2, " LI ] Aug, 1944

Zrperizments under vwater involving tae sum and aifference tecunicue for
sound Jirection finlers. ‘lerk not finished,
1, wgzort ap to ek, 1945

~xperiences on sound direction finding with visual indication.
#ork not finisiied,
aktznnotiz ur to Juns 19

a many band filter Jor amplifying tae harmonics of a pulse of definite
repetition rats and width. .ork not finished,
1. aeport ur to Larcn 1945

Improveménts of the e.f.c. in the .mericzan .P515. ‘Jork not finished,
Heport ap to -april 19i5.

General questiona of sound Direction 'FLnd.ing, work finighed,
1.  Hdeport up %o Yec, 1937
"

2, " " Lay 1938
Je " "o" Dec. 19338 . -
A " o June 1938

Caloulation of filters to transform a square wave pulse into an
orbitrary form. ‘ork finished,
1. Report up to Nov. 1942

n " n

2. Feb, 1943

3. " L " E"e'b., 1%5

" " " " Neren 193 o .
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To: Major N. Johnson-Ferguson

‘Subject: CIOS Preliminary Report

Target: ' Physical Chemistry Laboratories, Leipzig University.

Purpose of Visit: To interrogate Prof. Bonhoffer on his wartime
research work.

Narrative; Prof. Bonhoffer was contacted at his home (Am Wasserwerk

7, Leipzig) and gave the following account of his activities during

the war. Both investigators were cpnvinced of his sincerity as an

Anti-Nazi.

In November 1939, he received & letter from Prof. Schuhmann
of Berlin University who was leader of the Heereswaffenamt informing
him, that, unless his activities were confined to problems connected
with the war effort, he would soon lose all his research workers and
assistants to the army and to other research organisations. Prof.
Schuhmerm gave him the choice of several problems all of which were
turned down as being outside his line of work, but during the course
of the meetings with Schulmann, Prof. Bonhoffer bacame slightly
acquainted with the Uranjum Problem group. This resulted in him
Joining Heisenberg, Clasusius, Bothe, Halm, Klopfermann, etc. in work
on this problem, his particular corner being 'research inte the problem
of producing the enormcus qusntities of Heavy Water required, He
considered the problem almost impossible of immediate solution but
worked on catalysts for the missing process whereby Deuterium is mixed
with pure water to enrich its content, He tried Nickel and Platinum
palladium catalysts in verious ways, but with no real success. He was
connected with this work from 1940 right up to the end of the war.

He had been personally interested at the stert of the war in
the propagation of nerve impulses and the assimilation of Deuterium in
growing plants and later applied to the Porachungsrat for permission
to continue this work, He was allowed 100,000 R to work on the
allied problem of corrosion which he claims to have used as & cover
for further work on nerve propagation. He claims to have developed
his ideas further than Hill of Cambridge and to have formed a reason-
able picture of the processes involved in Passivity.

In December 1943, his institute in Leipzig wes completely
destroyed during an air raid after which he was contacted by Osrams
and offered 8 very attractive post in their Research Orgenisation. -
It would appear that Mey who at the time was in cherge of Osreas
research waa primarily interested in valves and the reason for Osrams
approach was to broaden their research work to include.work on
Phosphorescence and High Pressure Mercury Arc lamps with & view to
post war trade, He eventually accepted the post on the basis that
helf of his time should be spent with Osrams in Berlin and half at
Leipzig, i.%., in his om words, he did nothing for either! Most of
his time at Osrams had been spent in finding out the details of their
existing ressarch, especially in connection with the use of Titenium
as a replacement for Tungsten filaments. He claimed that a very
serious tungsten shortage was facing Germany and that Osrems was
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practically the only firm engaged in making filaments; he further
expressed great astonishment that the Osram Tungsten factory in
Berlin had not been bombed - it was untouched up to March 1545.

Toward the end of the war, he had just started work om
FPhosphorescence at Qsrams but had not got far enough to find out
anything of interest or importance.

He had been quite intimately asscciated with the German

Underground Movament - two of his brothers had been sentenced to dsath
end a third hed been placed in a Concentration Camp, w vellao M.Qm.n_kc_‘
’ <
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Tergat:= Goettingen University - Physics Leboratories.

Investigators;- S/Ldr. G.C. Barker, T.R.E.
Capt. T.M. Robson, R.R.D.E.

Date of visit;- May 31at.

Purpose of Visit.

Investigation of high resclution zine oxide fluorsscent
scresns previously reported by C.A.F.T. assessors,

General Results of Visit.

Details were obtained of the method of preparation and of
the physical propertiea of zinc oxids soreens prepared by an evapor-
ation process. Thess screens are capable of high resclution, the
grain size being of the order of 0.5 microns and their sensitivity
being the same as zinc oxide screens prepared by settling from an
agqueous susgpension,

Detajiled Results,

The work on these screens had been carried out by Prof.
lﬁollwo in Prof. Pohl's laboratory and all the information on this
subject was obtained by interrogation of thess two persons.

The work had been oarried out as & largely academio project
during the war with some thought to the posaibility of using such
screens in Bildwandler tubes on in projection C.R.T.'s.

The primary aim had been to produce a screen oonsisting of
very small fluoresoent particles very tightly packed together in
order to obtain a practically continucus surface of fluorescent
material., After aome initie] experiments on zinc sulphide screens
which had not been successful zinc oxide screens with the desired
continuity of structure had been prepared by the following process.
Zinc powder is eveporated in an ordinary oxidising gas flame using a
burner of special deeign. The fluorescent screen is formed by placing
a glass plate at a suitable position in the flams. Usually the glass
plate was placed in a portion of the flame with a temperature of 200°C.
The zinc oxide formed by oxidation of the zinc vapour condenses on
the glass plate to form in time a tough, strongly adherent film whose
properties can be controlled by adjustment of the position of the
gless plate with respect to the flame and alsc by adjustment of the
ratio of oxygen to gas in the oxidising flame, i+ prepared for use
in CRT's the filme contain a gertain quantity of free metellic zinc
and are yellow in colour. The grain size is of the order of 0.5
microns and the tightness of packing of the screen particles is suuh
thnt the density of the screen material is approximately twice =
.8t of screens produced by settling zinc oxide from sn eguecus
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suspension and is also prectiocally 2 of the density of zinc oxide
single crystals. 3

The effiociency of these screens is almost the seme as that
of soreens produced by settling zinc oxide from aqueous suspension
but is of course only about 205 of that of zinc sulphide screems,

The screens are however more resistant to electron burning than
settled screons by a factor of 2 or 3. Measurements have been made
of the spectral characteristics of these screens and elso of their
secondary emission characteristics and details of the results of
these measuremenis together with details of the method of preparation
of the ascreens are given in a report which was removed. The
conductivity of the screens is high as coampared with normal gzinc
oxide screens owing to the closely packed structure and alsc to the
presence of free metallic zinc, This fact combined with the better
resistance to electron bhurning is of importance when such screemns

are used in Bildwendler tubes or in projection CRT's. The resolution
given by the screens if of the order of I micron and therefore the
imperfections of the electron opticel system would be the binding

. factor to resolution of any tube using these socreena.. .

No practicsl use had been made of theae screens in
Bildwandler tubes or in projection CET's ~ the work not being
sufficiently far advanced,

Dr. Helweg, working in the same building, had worked for
some years on the Anti-rader for N,V.X. His work in recent years
had however been confined tc laboratory messuremenis of absorptiom,
dielectric conastants etc. and since it was believed by the investi-
gators that the German inti-radsr work had already been completely
covered no detailed investigation was made, .

Prof. Zshn of the Applied Physios Laboratory was alsoc
interrogated but nothing of interest tc CAFT teams was discovered,
his working during the war being confined to studies of the
recrystallisation of amorphous metallic layers,



TARGET EVALUATICN REPCRT

1, Target Numbsr or Designation
2, Neme of Terget... Institut fur angewandte Mechenik, Gosttingen.
3. Type of Target.,. Institute for Applied Mechanics.

4, Loostion Town... Goettingen
Burgerstr.i2

5. Dete of Invastigetion... June 22nd, 15L5.
6. Physical condition of target... Intact.

7. Investigators:

BAME RANK ORGANTZATION  AGENCY REERESENTED
SADLER, D.H. Cmdr.RNVR  Admirelty CIUS
HOYIE, F. Lt/Cmdr . RNVE » "

8. Resume of Intelligencs gained by Investigation:

The Institut fuer angewandte Mechenik der Universitat,
Goettingen was visited with & view to obtaining information concerning
a pendulin clock built by Prof. Schuler. It is claimed that this
clock has an accuracy which exceeds all previous pendulum clocks anw
which is comparable with that of quaertz controlled clocks. An
elesctrical system comprising e photo-clectric cell and an electro-
magnet is used to give an impulse to the pemdulum at each oscillation.
The amplitude is maintained constant within one or two percent by
this method. It was stated that the probable error wes ebout a 2 h—'j P/
twothousandth of a second per day. Al

The investigsators were shown over the Institute by Dr. K.
Stellmecher. The gadgets now on show were clearly intended for the
training of students, but the very great mechaniczl ingenuity of
these devices, together with the workshop facilities aveilable at
the Institute, would suggest that other activities may well have
been carried on there,

.52



Fhysics Institute, Goettingen,
CIOS Target 9/89.
Date of wisit: 20.5.45.

Investigator: Mr. D.H. Hamsher,

Report of D,H. Hamsher, CIOS on Target 9/89
Group Leader - Major J.W. Harding (English)

Viaits were made to Physios Institutes 1 snd 2, the first
headed by Prof, Pchl and the second by Prof. Koffermenn, and to the
Applied Elesctrical Institute by Prof. Zohn. Reports of recent work
in many approaches to studies of thin films were obtained and the
more important work was discussed with the research persomnel
involved. Secret material found in the area previoualy had been
evacuated sc a complete picture could not be made. Some lines of
work may require further study by Allied sciemtists to fully
determine the spplicability of this work to military equipment or,
if reports are cbtained from other research inatitutions
on the related work immediately applications may be made if found
to be better than curs,




TARGET EVALUATION REPORT

1. Target Number or Designatic;n

2, Neme of Target... Universitaets-Sternwarte, Goettingen.
3« Type of Target... Astronomical Observatory.

be Location Town... Gosttingen.

5« Date of Imvestigation... June 22nd, 1945,

6. Physical condition of target... Intact.

7. Investigators:

NAME RANK ORGANIZATION  AGENCY REPRESENTED
SADLER, D.H. Cmdr . ENVR Admiralty CI0S
HOYLE, P. Lt/Cmdr,BNVR " .

8. Resume of Intelligence gained by Investigation:

The University CObservatory, which is Gauss' 0ld home and
sn "ancient monument®, appears to have played no direct part in the
war. The Director (Dr. ten Bruggencate), appointed in 1541, wes most
co-operative and appeared genuinely desirous of giving all the
information he could., He supplied the present whereabouts of the
chief Germen astroncmera, but fought rather shy of direct questions
regarding those suspected of oxtreme (either way) political views.
Geperally it is clear that German astronomers were not put on to war
Joba to the same extent as, for instance, British astronamers;
this view is upheld, in ten Bruggencate's caae, by the large number
of astronomical papers he was sble to write during the war,

2, The Astroncmisches Rechen-Institut (known as the Copernmicus
Institut) of Berlin-Dahlem has been evacuated to SERMUTH, n». Grimmsa

in Saxony.

3. Dr. ten Bruggencate confirma that the Gpmm time service ? ?
originates from Hemburg (Deutsche Seewarte) and is based on pendulum .
clocks (i.e. not on quartz crystal oscillators).

he Other information appears to have no relevance outside
purely astronomical circles,



CICS CONSCLIDATED ADVANCE FIKLD TRAM
INVESTIGATICN REPORT

TO: CICS Secretariat.

1. Target No.

2.3. Laboratory of the Technical High School, Berlin, evacuated to
Bad Lisbenstein. Persun interrogated: Dipl.Ing. Erwin Weise,
formerly of Oaram, now attached to this laboratory.

4. Interview only, Ovens and vacuum equipment for experimental work
are in workable conditicn. :

5. (1) Semi-oconducting materials such as titanium~titanium dioxids
resistors. :
(11) Investigation of very thin films of titanium dioxide (T40,)
(111) Practical spplications involving the use of these thin fiiu:-
a, Pyrometers.
b. Gas pressure and flow devices,
¢. Bepid acting simulated pendulum,
(1V) Electrically controlled friotion devices for control and
amplifioation of mechenical foroes,

6. Labaratory subject to guard regulations of 8th Corps Ares.
A book was just being written on the subject of semi-conductors
by Mr, Weise, and it is desireble to obiain a oopy when available,

7. Priority.

8. Mr. Woise spoke disparegingly of Dr. Pearson's published works on
somi-canductors (Bell laboratories). He was scheduled to lecture
in America on this subject prior to the war at the request of

, Weatern Electriocal Instrument Co., Irvington, NY. Claims to be
a friend of Henry Behring of this company.

9. 5th June 1945.

10. Investigators: Mr..C.W. Hansell

’ Lt. colt J.Jc Sl&ttery
m + J«, Sanabria
Pfcc FQ Koppl

11. Documents removed: ®"Uber ein Messgerit fir hohe und niedrige
Gasdrucke mit Halbleiterwiderstanden® by Erwin Weise,
Zeitschr.f. techn. Physik, NoJs 1943, pages 66 to 6€9. _

No reports were available at the time but Mr. Welise stated that
a manuscript of his ahould be produced within thirty days, and
it is suggested that this matter be further investigated.
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SEMI~CONDUCTING MATERIALS.

For present purposes semi-conducting materials mey be
defined as that type of materjel, the resjstance of which does not
follow the same geperal laws as those of metallic resistora. It is
also characteristic of them that the heat confuctivity is not
proportional to the eleciricel conductivity. These properties of
semi-conductors may be expleined by assuming thet the numbers of
free electrons is wvariable. Some solid semi-conducting materials
sxhibit ipnisation end conduction by motions of both electrons and
iona in 2 menner similar to conduction in gases. These are not
generally useful for direct owrent because of polarising effects
caused by the electrolytic part of the conduction., Mr. Weise has
concerned himself with another class of semi-conductors in which
conduction is not accompenied by ionic motions and polarising
effects, BHis work wes ooncentrated upon the dsvelepment of tita-
njun-dioxide semi-conductor combinations.

URDCX RESISTORS.

Thermally semsitive resistors have been produced in
considerable quantities by Siemens in Berlin, wunder the trade name
of URDOX., These Urdox resistors have a large change of resistence
with change of temperature. The value of the resistance follows
a logarithmic law with respect to the inverse of absolute texpere-
ture within the prescribed operating range. This range must always
be something less than 600 degs. C and nominelly is set as 300 degs.
C. )

In the manufacture of Urdox resistors, finely divided
titanium dioxids and magnesium oxide are mixed with water and
extruded like any ceremic, at en extrusion pressure of from 100 to
200 atmospheres., The extruded rod is cut into niba., Thoese are
coated with molybdenum powdsr on the ends for contact purposes.

The material is then baked at a temperature of sbout 1,000 dégs. C
to form a ceramic insulator of extremely high resistance, The
insulator is converted into a semi-conductor by subjecting it to a
second beking at a oarefully controlled temperature in the range of
1,200 to 4,400 degs. C, in an atmosphere of hydrogen or ccntaining
hydrogen. The hydrogen reduces the oxygen content of the mdterial,
leaving an excess of titanium which causes the materiel to become
semi-conducting. It changea color from white to black or dark gray
in this process.

The value of the resistivity of the finished product is
dependent first of all upon the percentage of megnesium oxide present,
and next upon the heating temperature and time, which must be care-
fully controiled. It also depends upon the atmosphere in which the
second heating is done., Mention was mads of cther geses which may be
present, including nitrogen, argon gfd waterdamp .
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In the process of formation of the material the dielectric

constant changes, and this change may be used to control the forming

" process, In actual production close control of conditions, arrived
at empirically, is depended upon to provide a uniform product,

The molybdenum coatings at the ends of the resistors are
copper-plated for better contact as a final step in mapufacture.

It is undsratood that the resistors have no sources of Mot
electrical noise within them, other than the minimum thermal- agita- (2. o
tion noise. However, menticn was made of some contact noise ‘ i

phenomenon.
Uses for the Urdox resistors comprise the following:=

1., acourate temperature measurement and control
2, voltage regulation and control, ‘

3+ volume controls without noisy sliding oontacts,
k. automatic motor and filament starters.

DN FIIM RESISTORS

Considerable work has been done on the development and
applications for very thin filma and threads of %titanium dioxide
semi-conducting materials. These have very small heat atorage
capacity and consequently can be made to exhibit large changes of
resistance in response to very small addition or subtraction of

onergy.

Tha films have been formed by mixing TiOp with a binder
such as starch or colloidion, which is formed into thin paper like
sheets. These sheets may be bent, cut and mounted as desired. They
are then subjected to heat processes similar to those used in making
resistors, The binder is removed by the first heating. Films of 30
microns thickness have been made, Theas are rather fragile after the
first firing but improve during the second firing. :

The thin films are potentially very useful for measuring
incident radiant energy, as in pyrometers and infra red detectors,
not only dus to their small heat storage capacity but also due %o
their blackness or high absorptidn of all radiation freguencies.
They may alsc be used with fixed input energy to measure gas
pressures over & very large range of velues extending down into the
rengs of pressures provided in X-ray tubes.+)

For any given pressure range, the sensitivity of indication
can be made to approsch the infinite because of the regenerative or
dynamic negative resistance effect which can be provided by operating
the materisal with an applied potential which 1s adjusted high enough.
If input energy can lower the resistance to make the input energy
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increase itself, complete instability of resistance is possible and
actual oscillations of current have been obtained, when suitable in-
put power circuits were used. In practice the oondition of
ingtability should not be spproached too closely.

Proposed applications for thin films and threads comprise;-

1., autamatic contrcl of wacuum pumps,

2., simple and sccurate recording of pressure versus time,
3. measurement of direction and welocity of flow of gases,
4. rapid acting simmlated pendulums,

5. pyrometers,

6. accurate measurement of very small angles, ++)(5 minutes

per division of & 100 divisjon ingtrurent has been
dsmonstrated.)

7. Micrometer, sensitivity of 0.1 per division has been
cbtained,

In the foregoing the rapid acting simulated pendulum may
be of interest; in one form it consists simply of an eleotrically
heated horigontal wire above which are two parsilel spaced titanium
dioxide thermally sensitive resistance threads, All are anolosed in
s glass Dulb with gas at a suitable low preasure. Geas from the heated
wire rises against the force of gravity past the thermally sensitive
resistances, dstermining their relative temperature snd therefore
their relative resistances. Any tilting of the plane of the two
elements from the vertical ohanges the relative temperatures of the
sensitive slements and thereby causes differential resistance changes
which may be used to operate an indicating or control system. The
device exhibits all the response properties of a pendulum free of
swing in one plene, but can respond mich faster than a mechanical
pendulum.

Such devices have been suggested for use in airplanes,
flying bombs, and various stebilising devices. The ILuftwaffe was
interested in this dsvelopment and ordered work to be done on it.

ELECTRICAILY CONTROLLED CLUTCHES.

Many years sago it was deponstrated that the friotion
between a semi-conducting material ead a metal shoe sliding over it
could be varied over a large range of values by passing a variable
eleotrical current through the surface betwesn them. Attempts were
made to use the phenomencn to provide eleotrioally controlled

+) see rcéort *Uber ein Messgerat fur hohe und niedrige gasdrucke
ait Halbleiterwiderstanden” by Exwin Welse. - Zoitsonrift fur
technische Physik, NoJk, 19k3.
++) see German patent P61 945 IX v/4k2c "Elektrischer Neigungamesser®
58 Berlin, 8th May 1942.

¥



clutches and the clutches did find some use in telegraph signal
recordsra, The development was abandoned because of the poor
quality of semi-conductors then available.

With the development of the new titanium dioxide semi-
conductors this old abandoned dsvelopment has been revived with much
more promising results, because of the relative perfection, uniform—
ity and hardness of the new materiels. It has been suggested by Mr.
Welse and others that electriocally controlled friction clutches may
very well assume considersble importance in the future.

In general the clutches provide control of mechanical
power by electrical power in a manner to give very great amplifi-
cation and rapid response. For many applications they might replace
the Amplidyne or Metadyne control devices which are now in use on &
large scele in military equipment and in industry.

. THERMAL ELECTROMOTIVE FORCE CF Ti0, SEMI-CONDUCTCRS

Mr. Woise said that titanium dioxide types of semi-
conductors had been found to provide thermal electromotive forces '
about ten times greater than that of metals and that this might leed
to important applications.

ELECTRONIC AMPLIFIERS WITHOUT VACUUM.

According to Mr. Weise he had some ideas and had demon-
strated the possibility of using thin films or control electrodes in
semi-conducting materials to provide control of current flow similar
to the control of current flow in high vacuum tubes, This work had
not approached a stage where practical spplications might be made.



AFFENDIX I.
Literature on the Subject of Semi-Conductors

published by Erwin Weise.

1. tonta;~

IRP 607 4ik Carrier with two records of oscillations in one trace.

618 982 Control resistor to diminish the starting time of
cathode,
632 820 Network for the quick starting of cethodes in
discharge-tubes.

641 680 Pipe-shaped high frequency furnace.

696 463 Mannfacture of very thin semi-conductors.

697 174 Resistors of semi~oonducting materials.

701 478 Electrical measurement of low gas and steam pressures,

716 052 Equipment for fitting very thin semi~oonduotors.

721 677 Stabiliser for DC and AC voltages,

730 251 Equipment for fitting very thin semi-conductors.

743 780 Measurements of the velocity of gases, alight changes
in air pressure, and altitudes of airoraft.

743 575 Network to raise the slope of the characteristics of
olactron tubes.

(secret) Use of resistance controlier as an smplifier and .
generator of slow electrical oscillations.

(secret) Instrument for measuring the inclinstion of ships,
incorporating semi-conduotors of littls inertia.

2. Books snd Fspersi-

1.
2o

3.

4.

10.

1.

"Technical uses of Semi-conductors” publ. by J.A. Barth, +)
*Science of Semi-conductors* together with enother suthor,

publ. by J.A. Barth. +)
*Electrical conductivity in solids" by Prof.Dr.Justi,
chapter on "Semi~conduction® together with encother author.

pu:bl. by apringﬂl'- ‘.’)
"Physical Focket Book" by Dr. Ebert, chapter on "Semi-
Condunotors and Electrolytic Conduotion in Solida*

publ. by Springer. +)
*Modern Methods of measuring Vacuum between 760 and IO Torr, +)
"The Tempersture-Rosistance funotion of semi-conductora® +)
"An spplication of Semi-conductors for measuring small

slopes® +;
*Measuring the velocity of geses with Semi-conductors* +
"Manometer for high and low Gas-pressures, using Semi-
conductors® Zeitschr.f,teobm.Physik, No.. 1943, p 66,
*Physiocal properties and Applications of Semi-conductors®
Zoitschr.f,.techn.Physik, MNo.59, 1938, p 1085,
*Semi-conduoting Materials and Resistora®
Techn.wiss, Abh, Osram. No.5, 1938,
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12, "Examples of Bridge-Networks incorporating Semi-oconductors®
Zeitschr.f.techn.Physik, No.18, 1937, p 467.
13, "Acouracy and Timefactors in Mathematical Calculations of
Equalisation. Zeitschr.f,techn,Physik, No.20, 1939, p 59.



APPENDIX I1.

A World-Review of the Mamfacture of Semj-Conductors.

Germany:-

OSEAM. 1In 1932 the Urdox Resistors csme on the market and
over ton million of these were sold previous to 1939, There were
- more than 90 different types covered by about 40 patents.

SIEMENS, In 1936 mamufacture of about 20 types was begun
on & small scele in order to supply their own requirements. Many
diffioulties were experiemced on account of unsujtable materiala.
This limited their practiocal spplications, e.g. for amall loads end
AC use only. No more than 50,000 were scld previous to 1939,

Holland:=

In 1936 tho so called "Starto-Tubes” were mentioned in the
*Philips Technische Rundachau®, These however never came into the
market in any grest number, the materials being unsuitable.

UsSaehes=

In 1940 the sc ocalled "Thermistors® were mentioned in the
*"Bell Lab. Record" by the Western Electric Corp. New York, by
Pearson. The materials were completely unsuiteble but no dstails
were known in Germany.

and.: -
There is no manufaoture in this country. In 1942 an
article appeared in the "Journal of Scientific Instrumenta®™ on the
Americen Thermistors,

Russia;:-

Cnly scientific publications by Devideff, Prenkel and
others are known,. .
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RESUME

EXTRACT: Zeitschrift fur technische Physik, No.k, 1943, pp 66-69.

Report on a Mancmetsr for high and low Ges-pressurses, using semi-
conducting Resistances.

(Uber ein Messgerat fur hohe und niedrige Gesdrucke mit Halbleiter-
. widerstanden.)
by Erwin Weisse, Berlin,(Osram}.

The report describas a simple instrument for the measure-
ment of gas and vapour pressures, which has the advantages of giving
a direct indication, a predetermined sensitivity for almost any range
within wide limits, dnd large control currents, With a suitably
large Magnesium~Titenium-Spinell film, control currents up to 100 mA
may be obtained which can be used directly for controlling or
recording purposes, The thickness of the resistence element is about
20 micraons with & surface of sbout 10 sq. cm. The film is attached
to two tungsten coils - similar to those in incandescent lamps - by
means of a confucting adhesive., During operation the ambient
temperature should be constant and to obtain this, a jacket for
water cooling is provided on the instrument, Fig.! in the report
shows in detail the mechanical camstruction of the inatrument.

Measurement ia obtained by measuring the current through
the f£ilm by an ordinary milliameter in series with a normal resis-
tance, and connected to a constant voltage supply. Fig.2 in the
report shows the voliage versus current characteristics of an
element at different gas pressures, Decreasing the value of the
serijes resistance will result in a decrease in the range of the
instrument but the sensitivity incresses. Thus any required range
and sensitivity may be obtained by sppropriate selection of the
series resistance and applied voltage,

Pg.3 in the report shows calibration cwrves of theae meno-
meters, which follow the genersl law sppropriate to heat conduction
menometers.

The type of gas as well as the position of the film in the
gas will effect the calibration gince the cooling of the film is thus
effected. These effects are dsscribed in grester detail and figs. &
& 5 show curves appertaining to these phenomena.,

Applications are outlined and illustrated, in particular
pressure versus time recording over a large range of pressures, and
automatic control of vacuum pumps by applying the control current
directly to a relay., So far the equipment has only been used in the
laboratory, & standard instrument %Qt yot being developed.
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Interview with Dr. Schottky

Interviewers: S/Idr. G.G. Macfarlane spd C.W, Hansell,

While we were at Pretzfeld on June 1k 1945, to investigate
the Siemens establishment there, we found that Dr. Schoitky of the
Univeraity of Berlin, and Dr. Emde of the Technische Hochschule at
Stuttgart were in the town., In the evening we were eble to ocontact
Dr, Schottky and have a short interview with him. He is a thecret-
ical physicist who is well knmown to radio engineers becsuse of his
analysis of the effect of the discrete charges carried by electrons
upon noise generated in vacuum tubes. This source of noise he
called the "schist® or shot effect,

‘Dre Schottky said that, in recemnt years, he had been making
theoretical analysis of the phenomens taking place in fluorescemt
meterials during the production of light, and the phenomens in semi-
g:ndmtora with particular emphasis on rectifiers end crystal

tectors,

There was insufficient time available to gec inte this work
in detail but Dr. Schottky has been preparing some psperas for publio-
ation and has promised to forward copies to Iondon for addition to
the C.I.0.5. oollection of documents, when they become available,

He pictured the riss and decay phenomena in fiuoresoent
materials as being caused by the displacement of electrons, & waiting
period during which the electrons are inactive, perhaps moving about
due to thermal foroes, and then an active light emitting period as
the electron finds a new hole for itself in an ionised molecule. He
has made quantitative annlyses for certain ocases to support his theory.

Dr. Schottky has also worked out a theory of the phenomena
in orystal detsctors and in semi-conductors generally. His theory
apparently is not the same as that of Dr. Rudolf Hilsch of the
Physikalisches Institut Der Univeritate Eriangen so that ccmparison
of the two theories, when the papers describing them are reoceived,
should be of interest,

In spite of his long study end analysis of the phenomena
in fluorescent materials and semi-conductors Dr. Schottky said he
had nothing he could suggest which would enable us to cbtain better
results in practioce.



TARGET SVALUATIGN REPORT

1. Target Number or Designation,.. Targest of Opportunity.
2. Name of Target... Physical Institute of Berlin, dispersal.
3« Type of Target...

4. Location Town... Reifenstein Map Coordinate ..,.. Tnear
(if available) Leinfeld

5. Date of Investigation... 6 June 1945,
6. Physical condition of target... Intact except for minor looting.

7. Inveatigators:
NAME RANE ORGANIZATION  AGENCY REPHRESENTED

N.Johnson~Ferguson Major R-Signals T-Branch G-2, 12th AGp
8. Resume of Intelligence gained by Inveatigation:

The target consists of a large room full of optical
inatruments (microscopes, projectors, camperators, atc?g, a fow
elactrical measuring instruments, chemical balences and the like,
such as would form the normal equipment of an instructiomal labora-

tory.

The resesrch equipment consisted of the usual miscellany
of optical and electrical gear, but notebly some high voltage ocon~-
densers, and some photographic printing equipment. .

Dr. SCHALL was interviewed, and stated that he and his
fapily had been evacuated from Berlin in March; that he had been
working for Prof. SCHUMANN on a method of taking photographa at very
high spesd, on behalf of the Wehrmacht, to show the action of .
explosives, The method employed the usual one of a condenser
charged to 100,000 volts and discharging through a cold cathode
discharge tube. On any one experiment he could obtain three
exposures of duration of one microsecond, at intervals of 100 micro-
second. He stated that he had no records or sp.cimens of his work,
a3 they had all been loat in the move.

A student enginesr named WILSTORF was stated tp have been
working on routine orystallography, for his degree, He was not
available for interrogation. -

It was steted by SCHALL that some students, believed still
in Berlin, had been working om nuclear physics.



CIO0S - CAPT GROUP 1 ASSESSMENT REPORT

1. TARGET NO:; Nil

2,. FULL TITiE OF TARGET: Institut fur Elektrische Mesakunde und
Hochspannung Technik. Technische Hochschule,

3« LOCATIN: BRAUNSCHWEIG

REMARKS: Prof.Dr.Ing Ervin Marx, the head of the department was
eway in Stuttgart and not expected back for one week. The following
inforwation was obtained by interrogation of hia assistants,

Dr. Fraube and Herr Fritzache,

The only work carried out by Prof. Marx which was directly
connected with the war was the development of spark jammers for
wavelength beslow 3 metres. This work was initiated by NVK as a
result of the serious valve shortege in Germany. Enclosed spark
gaps were eémployod, the electrodes being made of aluminium or mag-
nesium with gaps of the order of 0,1 mm. in an atmosphere of
hydrogen at a pressurs of 20-30 atmospherses. Recurrence frequencies
of up to X megacyoles for the discharge had been obtained. Some
work had been done in the 7-9 ans band but they had no idsa of the
power output or efficiency. No theoretical calculations had been
made of the efficiency of such jammers. The work was atill in
progreas at the and of the war and no cperaticnal use had been made
of such jammers in any frequency bsnd. All reports had been
destroyed at the end of the war,

Prof. Marx has also for a long time been working on a
system for the distribution of electro power as direct current using
4.L. to DO, and vice-versa and convertors at the sending and
receiving ends of the distribution cables. These convertors use
bidion triggered sperk gaps and are oapable of dealing with both
high ocurrents and high voltages similtaneously as opposed to other
known forms of convertors., Convertors handling 120 KV 200 ampa have
been made, A detailed report by Prof. Marxz on the subject 1s now
being translated into Bnglish. Arrangements were made for a oopy of
this tranalation to be sent to CAFT Growp 1, 21 AG.

DATE: 24 July 45.
INVESTIGATOR: S/Ldr. G.C. Barker MAP

Army Group 21
CICS Group 1.
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CICS = CAPT GROUP 1 ASSESSMENT REPORT

FULL TTTIE QF TARGET: Institut fur Elek Autogen und Stsuerung
Techn Hochschute, Haancvar.

LOCATION: Lautenthel, Prinzess Caroline.
REMARKS :

Prof. Ir. Welsamann the head of this senall department wes
not availeable owing to illness. The following information was
obtained from hia sssistant Dipl.Ing. Fuiuher.

A small amount of work had been carried out by this
Institut for the Wehrmacht.

(a) On the dsvelopment of electricsal control mechanism for
machine tools, '

(b) On the development of an electrical fuse for A.A., shells.
This fuse consisted of one condensor which was charged at the moment
of firing to a predetermined octential. Another condsnsor is then
charged from the condsnsor vis a suitable resistance and then the
atriking of a ges discharge lamp across this second condensor fires
the fuse. The fuse, which was to be made by Rheinmetall Borsig
undey the name Ersatzzeitzunder z5/30, wes still under develogment
tests still being mads to find electrical components of the required
atability and acouracy.

DATE: 27 July 45
INVESTIGATORS HAME: S/L G.C. Barker MAP

Army Group 21
CI08 Group 1.
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CIOS = CAPT GROUP 1 INTERROGATICON REFPCRT

h
TIITIE: Dr. Pritz Sennmeiser

LOCATIQN: Institut fur Hochfrequenz und Electro-acustik, Technische
Hochschule Hannover, Wolfengarten, Hannover.
or Forschurgsatelle des Institut fur Hoohfrequenz und
Elektroakustik, Wennebostel near Bissendorf.
or Westerfeld, Im Buchhol:z felde 13(Private address)

¢ Dr, Sennheiser had acted as second in charge to Prof.
Vierling the head of the Institut.

-Prof. Vierling (now at Ebermannstadt near Nurnberg) and
Dr. Semnheiser had both come from the Heinrich Herrz Institut Berlin
to Hannover when the Institut fur Hochfregquenz und Electroacushk was
formed as & separate department in 1938, The salaries for members of
the ataff of the high school were inadequate, a Dipl,Ing was paid
150 marks a month during the war, and Prof. Vierling had augmented
his salary by establishing two private laboratories,

1; the forschungstelle dss Inst, established in 1939,
2) the Feuerstein laboratory at Ebermannstadt, near
Nurnberg, established in 1942.

Dr, Sennheiser was in charge of the first of these and Prof.
Vierling the seocond. Prof. Vierling was a member of the S,S. using
this membership %o obtain financial assistance &nd promotion. The
work of the various laboratories is outlined below,

Institut chnical School.

Concerned solely with teaching.

Forschungstelle des Institut - Wennebostel’

1; Speech coding and decoding. Later transferred to Ebermarmstadt.
2) Development and production of cm oscillators for testing receivers
such as Corfu, The small RDZM (g.d or h) Tellfunken magnetrous
wore used, These are quite conventional in design.
(3) Development and production of wavemetres for the 3-i2cms bands
using lechers eand crystal detectors.
4) Investigation of lighthouse oscillators in 25cm region.

. 72'5; Development of a coded telegraphy system oombining teletype-

Z %k‘\ writers with a standard lorentz "scrambler”, The start end
stop signals removed from Teletypewriters and synchronising of
transmitter and receiver obtained by using quartz oscillators
at either end.
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Peverstein Laboratory - Ebermannstadt

Work on speech coding., Other work that Dr. Semnheiser
does not know of, He believes that work on speech coding is being
continued by the laboratory by arranganent with the oooupying
American Army.

DATE: 30 July 1945.
INVESTIGATORS NAME: S/L G.C. Barker MAP

Army Group 21
CIOS Group 1.
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CIQS = CAPT GROUP t INTERROGATICN EEPORT
TITIE: Prof, Dr. Techea. Franz Unger

LOCATIGN: Hochachule, Braunschweig
and Braunachweig - Gliesmarode, Am Tafislacker 9.

BEMARKS :

Prof, Unger is in charge of the Institut fur Elektrische
Maachinen and during the war had been & technical officer in the
German Navy working in Kiel, Berlin and Braunschweig. He had worked
on the following problems.

(1) The diminution of the noise caused by machines used in
submerines. In this comnection he had designed a special
DC to AC convertor for use with submarine compasses.

%2) The davelopment of underwater arcs for metal cutting.

3) The development of low weight eleciromagnets for magnetrous
and also for mines,

DATE : 2h July 450
INVESTIGATORS NAME: S/L G.C. Barker

Army Group 21
CIOS Group 1.



c = GR 1 ATIQN REPORT

TITIB: Prof. Dr, Cario

IOCATION: Physikelisches Institut, Braunschweig Technical
High School
or Braunschweig, Brauntager 9

REMARKS: Prof. Cario is Prof. of Fhysics at the technical High School
Brunswick being asppointed to that position in 1937. His interests
lie in the fields of optics and atomic physics. During the war he
d1d little work of importance having undsrtaken only the following
problema,

(1) Work on the lumincaity of the night sky for the Acad.L.F.F.
The hoight of the luminescent layer hed been detarmined as
110Kkms and messursments were about to be made of the temperature
of the layer by measuring the width of the sodium spectrel
lines.

(2) Development of opticel instrumenta to facilitate the adjustwent
of movring coil metres.

(3) The reduction of the U.V, fluoresocence of the oil films for
the Forschungsgemeinschaft. He wanted to find a substance
which would suppress the fluorescence of naval fusls.

Time however did not permit of such an investigetion and work
wss confined to the study of the effectiveness of dyes
produced by I.G. Parben in absorbing the fluorescence.

(4) The development of & photo-electric apparatus for the rapid
testing of opticel lens etc. This was being developed for the
Voigtlender Febrik in Brumswick.

DATE: 26 July &5

INVESTIGATCRS NAME: S/L G.C. Barker MAP
Army Group 21
CI08 Group 1.



CICS - CAFT GROUP 1 JNTERROGATION REPORT

TITIE: Prof. Dr, Seiz
LOCATIQN: "T* Force Cemp, Gendsrsheim

REMARKS: Prof. Seiz was the head of the Institut fur Eleotro
mbschinen,Bauen und Hochspennungsg technik, Technische
Hochschule Danzig. He bad done no work of great importsnce
doring the war. The varicus items that he had been
comnected with are listed below,

(1) Suppression of Eadio interference csused by static discharges
for the Reich Iaftfahrt Miniatry.

{2) Develorment of az induction furnace using spark geps only just -
started (Reichforschungsrat).-

(3) Distribution of electric power as D.C. - smell soale experiments
made,

(4) Production of large acoustic power in water for NVKE. Work only
just ocnmenced and did not know purpose.
No connection with atomic research.
DATE : 28 July 45
INVESTIGATORS NAME: S/L G.C, Barker MAP

Army Group 21
CIOS Group 1.
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T0: CAPT Tean Leader (Growp I) Go G(T)& CW, 21 Army Group Main.

Opportunity Targets;
The University LEILEN and the University AMSTEEDAM.

Purther enquiries were made regarding the work of Dr. BUTCHER of
the German 3,S. at both IEJDEN and AMSTERDAM and the following is a
sumary of the information ocollected.

I. From Dr. J.VAN IEN HANIEL (KAMERLINGH-QNNES LABORATORIUM)
IEITEX. BUTCHER came to the University of LEIDER in 1942-1543 from
the Bussian fromt, apparently to replace another officer who had to
leave LEIIEX., He tock a laborstory and professed to be engaged on
work of interest to himself only, slthough as time went on it becsme
more and more cbvious that he had suthority from high officials of
the S.S. for obtaining materials etc. and was therefore ongsged in
jmportant work for the S.3.

When BUTCHER went to DOETINCHEM he took with him a
conaiderabls smount of equipment including the following:

A Neutron Gemerator (from the University at AMSTERDAN).

Two powerful electromagnets (from LEITEN) giving a field of about
18000 GCauss. : '

High Tension Transformers,

Electrometers. :

Speotrograph, & glass one (a quarts one was available but was not
taken.)

A Monochromator, '

A Thotometer was specially ssked for but one was not availabls.

Dr. VAN DEN HANDEL did not now precisely what BUTCHER had
been doing or was to do at DOETINCHEM, but he (and others of the
staff) suspected the work was connected with atomic disintegration
and the possible development of & *Uranium Bomb" .

The following names were given of pecple who might be able
to furnish further information:-

LISE MEITNER ~ a Jewess formerly working in Berlin - has done
much work on radiosctivity and atomio physics

generslly. No address given. May be out of the
c_mntry now,

PROF.CASIMIR -~ UIVERLAAN 2 BINDHCVEN.
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PROF.SIZ0O0 of the VRIJE UNIVERSITEIT AMSTERDAM
(Laressestraat 174)
Had to provide a Neutron Generator.

II. PROF. SIZ00 of the VRIJE UNIVERSITEIT AMSTERDAM supplied
the following information regerding BUTCHER:

BUTCHER'S early work was on light alloys and he had been
making X ray investigations. FROF. VN STGCAR, the former German
head of Education in APELDOORN had told Prof. SIZOO that BUTCHER was
working in Holland because a very important inatitute in Germany had
been bambed (thought to be an S.S. institute) and BUTCHER appersntly
hed great plans for rebuilding this institute in Doetinchem.

STEAR als0 said that BUTCHER was working under the suspices of & | £g 7
resesrch organisation controlled by GORING. When asked about the )
nature of the work, STUKAR would give very little information but

did say to Prof. SIZ00 "Des hangt mit neuem Waffen zusammen" (It has

to do with new weapons). When asked by Prof. SIZOO why his Neutron
generator muat be taken by BUTCHER, STCGKAR had inferred that the

Germens were getiing as many of these generators as they could; he

alsc said that the installation of Prof. JOLIOT in PARIS (Mme. Curie
Laboratory) was being used by the Germens, mentioned installations

in COLCGNE and BERLIN end also eaid that two Neutron generators

working with 1,000,000 Volts had been made in HAMBURG (MULLER

factory) but one of them had been destroyed. Frof. SIZOO was

impressed by the fact that STUKAR « a clessioal scholsr -~ should

know s0 much about the distribution of these equipments in Europe,

and concluded that the 5.5. placed high importance on obtaining

Neutron generators.

Prof. SI200'S own opinion on the subject generally was that .
neither the German nor Dutch expert scientists considesred the
discovering of a powerful new weapon using atomic energy likely in
the near future, but that the German S.3. had great faith in such a
discovery eventuelly, thence they were irying to promote the maximum
of research work in this direction., The propaganda velus of the
investigations was also probebly very high in certain ciroles in
Germany. ZProf. SIZ00 had not & very high opinion of BUTCHER'S
capabilities and was certain that he had not achieved any measure
of success either at LEITEN or DCETINCHEM, It was suggested by
Frof. S1200 that informetion regarding the atiituds of the S.S. to
the subject generally and elsc further informstion on what hes been
done in producing NEUTBON and CYCLOTRAN generators could be obtained
from the former Chief of the Rontgen dept. of FHILIPS, Dr., BOUWERS
now with the (PTISCHE INDUSTRIE, OUDE [ELFT.

DATE OF ASSESSMENT 14 May 1945,

ASSESSCR'S (NAME'S) F.W. Trenouth, Capt. REME. Amy Growp 21.



CeI.0.3 N

TITIE: Universitaets Institut for Teoretisk Fysik
WN
glqbls' Bohr Inatitut)
win

LOGATION: Blegdamsveg 15, Copenhagen, Dermark.

PEESONNEL: No Gersan personnel.
Danish personnel:
Dr. Bfggild (at Institute)
Prof. Mgller
Prof, Jaocobaen
Ixre Koch ’
Prof. Bjerges (at Technical High School)

DATE OF INVESTIGATION: June 29th - July 2nd 1945.

HISTURICAL. The German euthorities in no way interfered with the
work of the Inatitute from the time of the ocoupation of Denmark
until Dec.1943. During this period the work at ‘the Institute was
normal continuation of the pre-war work on the field of Nuclear
Physics, (ne or two visits were made to Copenhagen by Germsn
Fhysicists, ‘in partiouler Bothe visited the Institute in Deo., 1943
and Helsenberg, Weisachen and cthers made visits but no requesats for
any particular work to be done. In Dec,1943 Prof., N. Bohr, the
Director of the Institute, escaped from Demmdrk to allied territory
via Sweden, This event spparently aroused the suspicions of the
Gersan authorities, who used it as a reeson or excuse to occupy the
Institute and imprison the dsputy director, Dr. Bfggild, for two _
months, The Denes were told that s German Scientist (Dr. Weisacher
was mentioned) would in future run the satablishment,

Negotiations took plsce between Ir. Heisenberg, who
revisited the Institute shortly after Prof. Bohrss departure, Dr.
Best (German Diplomatio representative in Denmerk) snd the Head of
the University in Copenhagen; and after repeated refusals on the
part of the Denish physicists to work under terms diotated by the
Gormans, the Institute was handed back to them unconditicpally.

Whilst it had been ccoupied by Gestapo persomnel no damsge
had been done to the Institute and thero was only minor looting of
articles of immediate commercial velue (cemeras, etc.) The equipment
as & whole wag undisturbed. Since 1944 there has been nc attempt to
control or interfere with the work of the Institute which has been
engaged in nucléar physios problems using techmigques whioh were
already quite familier in 1939.
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EQUIFMENT, The main equipment of the Institute is as follows:-

1. . A& cyclotron with a 37 ton magnet. Pole faces 90 am, diam,
mex field 20,000 gersted, capable of producing electron beams of up
to 10'm.0v. The original oonstructiom is described in a publication
Det, Kgl. Denske Vedemskabennes Selskadb (D.K.D.V.S.) Math-Pys Med
xix. 2. 1941. J.C. Jacobsen, Since that report was written the H.F.
circuit and other detajils have been seriocusly modified, including
the uae of 14 stubs to support the D's and so cbviate the use of
insulating materials. The triddes producing the 25 mater oscilla-
tion are contiruously pumped and are in the same vacuum envelope as
the main cyclotron. The equipment has been used to produce fisaion
products of Uranium which have ther been the subject of further
study. (D.X.D.V.S.) Math~Pys Med xix 6, J.C. Jacobsen & N.O.
Jaasen, ° .

2. A more or less converted D.C. high voltsge equipment which
has & maximm working voltage of 0.8 m.e.,v. Described in detail in
D.K.V.S. Math Fys Med xviii 1 J.X.Bfggild, K.J. Brostrgm, T.Lauristen.

3. A pressurized Van "ds Graaff machine for about 3 m.e.v,
working at a pressure of some 8-10 atmospheres. The method of
oonstruction seemed tc follow more or lasa conventional lines.

k., A mass Spectrograph of large "Effective aperture™ and
high resolution designed for producing samples of separated
isotopes, particularly U235, for nuclear experiments. Particular
attontion hed been pajd to the design of & low voltage ion source to
maintain the resolution at a high value, Details are givan in a
Doctorate thesis of D,T. Xoch ("Massesspeoirografisk and
Isotopadskillelss,” Kgbenhavn, 1942) and in D,K.D.V.S. Math Pys Med
xxi No.B 1944, J..Koch and B. Benot-Nielsen.

The new mass speotrograph was oapeble of resolving clearly
isotopes differing in-mass by 1 part in 200. 90° magnetic focussing
of radius 80 om of a carefully formed beam (electrostatic focusaing)
was employed. Xenon is the heaviest slement successfully separated
80 fer, and the main problem of the moment was the dsvelopment of
suitable uranium ocompounds for use in the ion-generator which would
give a good yield of atomic uranium ions.

Other experimental work which had been done included
measurements of the ionisation and range of the fission particles of
Uranium (early work in D.X.D.V.S. Math Fys Med xviii 4 J.Bfggild,

J. Brostrga snd T. Lauritzen 1940). Experiments were being made to
discover the number of electrons carried away with the fission

fragments, the change of charge on the fragments as it is stopped in
a gas, and the relation between charge and size of the particle.
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Prof. Bohr had dsveloped a theory of these proocesses but the experi-
ments of Bfggild and others 4id not appear to agree with it,

Frof. Jacobssn had made & wery interesting chsck of the
recoil of Kr88 during B particle amission in ordesr to establish the
existence of the neutrino, Er88, a product of U235 fission, 1s B -
radicactive yielding stable Strontium. The reocil of HbSS was
measured by collecting Fb88 (and measuring sotivity of dsvosit) in
the apparatus shown:

3

Kr88 at low pressure

The cuter box B in the sketch is filled with Bsdiceotive
Kr88 gss at ahout 10~4 mm presswre, - . _ RN :

The inner box A is symmetrically placed in B but has one
wall solid and the other fine gause. It den be held at a D0, .
potential positive with respect to A. :

The EbSS (D radioactive) deposit ocolleoting on walls C,D
is in part from the gas between A,B and for wall D includes the
recoil atoms from volume A formed when the Kr88 emits a B particle
(and neutrino?) _ . . e

By placing a rotarding pot-anthl between A & B and
comparing sctivities at C,D the energy of ‘this reccil oan be estimated.

The results indicated a reocoil energy of 51 e.v. which
correaponds to the full B ray energy of 2-4 m.e,v. and suggest that
the peutrino emitted simultapecusly with the B particle in the mame
direction. '

Prof. Jacobsen had also measured the decay constant of
rac! by a delayed coincidence recording method. (Published in
D.X.D. V.3, Math Fys Med xx. § 11 1%5 J «C Jacobsen and Th,
Sigurgeirsson). ,
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The wark of the institute as a whole was affeoted in part
by lack of some materiels but above all by the ocomplets lack in the
laast fow yoars of any ogntact with physicists of other countries,
Apart from the inevitable rumours, the members of the Institute had
no knowledge of the wark of German or Allied Phyaicists on the
Uranium fission problem, or for that matter in any other muclsar
jphysics problems, published or otherwise, which had been done in
England June 1940 or in U.3. June 1941, :

They were rather eager for any sarap of information“wnd
were esgerly awajting the return of Prof, Bohr, in order that their
aotivities could be brought in line with activities in other
m‘h‘i“o .

Ay Group 21 8. Devans, Sq, Ldr,
Celoa0a8. Group I 12 July 1945, ) !



TARGET

TARGET

IOCATION Iorenzenhof, Oberwalfech.

DATH

CIOS L VESTIGATOR'S PAGILIAIléy e d

Cpportunity

athematische weichinstitut

6th July, 1945.

TYEE OF TARGET Centre ror mathematical researci.

‘ , .
COHDIPION GF TanGE? Intact, and under protection ol .lilitery

REPURT

Governunent, fribourg.

The Institute was set up early in 1%5 under the auspicea

of the Rgichs Morschungarat; its teras of reference are as follows.

To furtper mathematical research by
i :

1. ﬂﬁhnging conferences between specielistsas

-
-

2. Co-opting distinguished scientists to work at tie lnstitute.
3, Pinancing suitable research work elsewhere.

"L rurtheriny wetheuatical s«nowledge at universities by providing
sultable lectures and literature. ' L~ :

’

Organisation of Institute:

Director Prof. # Suss (Prof. of aathwuatics, kektor, Jfreibdrg

University)

Deputy Directors: Prof. E. Sperner and Prof. . Threlfell.

Amongst the mewbers of the Institute were:

Prot. He. Behm’ Junster.
Prof. H. Seifert, Heidelb@irg.
Prof. H. Gortler, Freiburg.
Prof. G. Bol. Greifswald.

nomtrzets froa xR sponsored by the Iustitute jincluded:-

sortler and Wdangler Boundary layer theory : (.{cnozraph)
fainke Cetalogue of uathematicul tebles "

' Collate’ Jaserical treatuwent ol vibration problews
Schoeidler Integral equations

Seifert-Threifall Hypergeowetric function

Jagnus Dictionary of uethesatical foraulae
Herwann Schuidt Asyaptotic Expansions
dagnus-bBucholz Coni'luent Hypergeosetric Functions
Kanke Partial differeatial equations

2 2 3 T T S 3
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-
Sperner Lon. rai_e weat.er rorecestin, ( louogrenny
Usscnaidt-Coaier + [lalhewstics ol' Servo .esicnisas. . 0 -

It cppears that very 1little wors or i nediate pplication
#us carried oud, ihe etiorts vein_ alucst eutirely devoleu to the
Turthevsnce oi treory. Inror.siicn zboat waany other zentres ol
rescarch was cisclosed ouring icterrogabion.

S Owing oo & tesporery aispers:l ox part or tue Tustitube
it czs not been possible to iuterrocate tie 1ollowiu,:-

seirert, sciiaiat, Buciole, Saier sug schaeidler.  Interro ctions
o tnese aod 2 Jurtier ir'nterrot;:tion vi' Prod. Sperner by on exvert
asteorologist appears desirable.

Lt- der- :Oddo l.s zie Vo..;o
Lt. seuter Suetie Valne

T.F. &3 LTD

.. HOTTM,



