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A, FEEDINAND ERAUN INSTITUTE.
REPORT 1I.

Sumnary of Reports on the
FERDINAND-BRAUN INSTITUTE

Raichstelle fMr Hoochfregquenr Forschung E.V.

Diastrdibution of Instituten;

Head Offioe: Hotel Post. Brannenburg am Inn,

Director: Pref. Dr. Ing. Freih, von Handal.

Ground-wave Divigion,

3chloss Pullach, Nr, Bed Aibling., Div, Leader Dr, Pfister,
Gaisberg, Nr Salzburg. Group Leader.Dr. Hihnel.
Irschenberg, Wr. Bad Aibling. Group Leader,.Dr Gasamann,

Sicywave Division.

Schwifting, Nr Landsberg/Lech. Div. Leader, Dr Crone.

Herzogstand, Nr Kochel. Group Leader.Dipl. Phys.
Petersen,

Iapening, Nr Erding. Group Leadsr.Dr Friedl,

Theae Institutes have most of their Staff and Equipment
intact. The activities of resident "Viaitors™ fromother
Establishments are mentioned in this summary and in the
detailed reports.

(1) HOTEL POST. BRA/NENBURG.

Prof. v, Handel arranged full cooperation and supplied
copies of all the reports of the F-B Institutea, He also
accompanied the inveatigators to three of the stations.

Handel gave a brief history of all the navigational
syatems, which has been supplemented and reported by

-G



&L Parvis. Graf Soden v, Freunhofen was absent during
the vislit., He is a mathematician, and right-hand man to

Handel in forecasting the probable resilts of experimental
projects,

Dr Kovats is a competent man, but ia doing technical
administration and organisation only,

Dr Assendorf and Dr Mann also do stores purchasing and
detail adminiatration.

No experimental work is done here, and there is no equipment,

An important guest, Prof, Knoll, formerly in charge of
Telefunken Televiaion labs., and with a wide knowledge of
vacuum~tube science was interviewed and later taken to Bad
Liebenstein, The report is by Hansell and Snowden.

(2) SCHLOSS PULLACH.

Direct-ray or ground-wave navigation systems dewvelopment
including long-period performance tests formsd the main work
of this station, More recent work has been a study of the
limits of acouracy of radar range mesasurement using
transmitter responder equipment., The work is incomplete,
Work on the jamming of “ground-seeing™ equipment had
commenced but was in an elamentary atage. An inveatigation
had bean carried out on the performance and jammability
of the Bsrnhard-Bernhardine azimuth beacon aystem developed
by Lorenz.

The chief personnel are Dr Pfiater, Dr Breuninger and
Dr Wegmann.

Personnel not belonging to the station were Dr Labus,
a Klystron and weve-guide expert ex-Telefunken, and

Prof.:'hrmr Kluger. They were interviewed by Hansell and
Sn n who have reported, The report on Schloss Pullach
is by Lit., Redgment,

(3) IRSCHENBERG.

This is the site of & complete "Erica®" inatallation giving
coverage of the greater part of Germany in conjunction with &
second station near Vienna. The atation uses six acrial
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syatems, each fed by a 5 low transmitter, and is highly
accurate "Superortung". A coarse pattern ia given by
two asriala spaced 2 A and a fine pattern by aerials
spaced 27 A The complete aircraft installation for
sition finding usea four receivers tyoe E.Bl.3h

30 = 33.3 Mc/s) and two indicators. lLater development
on Brica for installation in France and Demnmark was done
by Dr Goldmwan of Lorenz, who has oecn interviewed at
Landshut. These stations were not put into use due to
eage of joming,

The personnel at Irschenberg are Dr Gassmann and
Dipl. Ing. Nehn with soms five aspistants.

The laboratories contained test equipment of good quality
in a wide range,

The station also housed Dr lehfeld of Siemens, who had &
laboratory and ample squipment. He was working on the
conversion of a Feuermolch Jammer, using the L.D.9 ceramic
triode for use in propagation research. The report is by
S/L Farvis.

(4) GAISBERG.

This station on the peak of the Gaisberg is devoted to
radar propagation measurements, reflection coefficient
measurements and H2S jamming, Work is contiming on
reflection from the blast wave from bombs and shells.

The station has Wurzburg and Freya equipment and is
incidentally an important junction peoint on the militery
50 cm radio teleprinter network.

Of a total staff of 15, {formerly Z1), the important

men are Dr HAnnel, Dr Jacob and Dipl. Ing, Englebrecht.
The report ia by S/L Farvis.

(5) ISMANING

Xomet experimental site. Accuracy experim:nts by
Dr Pirkheim under direction of Dr Pflater.

(6) SWIFTING.

The principal work of this station was the analysis of
"Komet" long range navigation aystem performance over a



long period. Other work has included reasarch on anti-
interference redar, synchronisation schemes for l.oran,
IY¥ on kilometer waves, the diacharge of aircraft static
charges by addition of suitable compounds to the fuel,
and the amplitude modulation of cm pulses by gas tubes,
Reports received cover practicelly all this work,

The laba. are well equipped, and a dispersal of good
quality H.F. and V.H.P. Lab, equipment exists at Schonberg
on the Ammsr See,

Of a total starf of some 40 persons, the principal
names are Dr Crone, Dr Martin, Dr Mitzeiks, Dipl., Phys.
Dessauer, Dr Priedl, Dipl. Ing Hummrick and Dipl. Ing,
Landsatorfer.

The report is by W/C C.P.Edwards.
(7) HERZOGSTAND.

Tais station carries out routine imespheric asocundings
for use in forecasting operational frequencies for Service
use, The results, along with those of 1L other stations
weys reported to a central agency. Before the war the
station was cperated by Prof, Zenneck of the T,H. Munich,
with Dr Gubau, now at Jena,

The squipment used since 1937 is entirely automatic
oovering 1 - 10 Mc/s with two horizontal dipoles.
The p.r.f. is 50 ¢/s and duration some 100 p-sec.
Film records exist covering the last 1, years, and there
is 1little doubt that thia station should be kept in
operation,

All documents other than the filmas have been taken to
Great Baddr r, England, by Maj. Kojan of the U.S5, Signal
Corps.

The station is now in charge of Dipl., Fhys, Patersen
with Dr Eyfrig and some 5 other persons in ail.

The detajled report is by Parvis and Hegment.

C.P. BIWARDS.
31 day, 1945
at Munich,



BEPORT I3,

FERDINAND-BRAUN INSTITUTE,

{REICHSTELLE FUR HOCHFREQUENZTEGINIE).

Date: ¥ay 25th 1945.

Investipators:
W/C. BEdwarda. R.A.E.
&/Ldr. Parvis. T.R.E,
Capt. Snowden R.R.D.E.
Capt. Caplin 8.R.D.E.
Lt. Redgment A.S.E.
lr Hansel R.C.A.

Personnel Interrogated -

Prof. Dr, Ing. Freiherr Paul von Handel,
Dr Kovata.
Pror, fnoil {lelefunkenguest)

Address: The M.Q. of this institute, which has a
number of ouigtationa, is at Gasthof Post
Hotel, Brannenburg/Iun,

The interrogations at Gasthof Post were done in two
varts; Cant., Snowden and M¥r Hansel interviewed Prof. Knoll
while tne rest of the party interviewed Prof. v. Handel
and Dr Kovais., This revort deals only with the latter
part in which Prof, v. Handel was asked to give a survey
of the ferman navipanional aid systems: the first part
ig reported separately.

1. Survey of Germen Navigational Aid Systiems.

Beif'ore the War. As far back as 1934 Trof., v, Handel
claims to have »ruoposed the Erike C.W. Hyperbola system
on 40 Ye/s, and started to build it at an airfield

in Berlin, Because o7 the magnitwle of the undertaling,
the soall staff, the limited funds and few aircratt,

it had to we dropued,




Then there was a phase of rotating beacons between
1937 and 1939. Prof. v. Handel's team worked on the
development of Dora, This wes a simple rotating
beacom with a simple polar diagram, It conasisted of a
transmi tting L-aerial buried U Adcock with guarter
wavelength spacing and rotation by means of a goniometer,
The system was for 6 /s and was erected at Ismaning,
N.E. of Munich. It was subject to the same errors as a
receiving Adoock of the same type and was therefore not
an accurats syatem,

In parellel with this von Handel development,
Dr Plendl, at Rechlin, was working on a rotating beacon
where the direction of the aerials was indicated by the
frequency of a tone whose frequency was varied
contimuwously throughout the cycle of rotation.
1t called for a very vrecise frequency bridge apparatua
in the aircraft and largely on these grounds was dropped
in 1939,

In order to overcom¢ the errors in the Dora system
due primarily to the mixed returns from the ionoaphere,
Prof. v. Handel, in conjunction with Dr. Runge of
Telefunken worked on the firast vulse navipational
system called Ingolatadt., Handel claimed that this
was simllar to Loran, but this is not strictly true.,
Comparison between "left" and ®riaht" of the
equisignal path from & "split" polar diagram was
obtained by observation o the ammlitude of the two
seta of pulses, rather than path difference.
Observations on the accuracy of the system were made
at long ranpe around the "equisipnal™ path. It was
found there was no auch clearly defined path.

The immortant observation was made, however, that by
counting over long perioda at the wvarious points
across theequizone then the positiona Left, Right

and Centre, could be found with very good accuracy
and consistently, by teking the averaze of a number

of cbgervations at eacih point. Having discovered
this fact they were led back to C.W. systems due

to the aimwlicity of equipment in the aircraft,

with the firm conviction that ionosoheric fluctuctions
were not deletericus to sky wave systems, providing
interration over a veriod was dane, All the later
aky wave svstems from tuis Inatitute therefore incorporated

- 13 -



recording type indicating systems rather than
C.R.T's.Ingolatadt was abandoned.

The firm of Lorenz had for severel yesars before the
war been developing E-T Blind Approach beam systems,

2, Dardng the War. When the war started there were two
apparently conflicting navigational aid requirements
put to the scientists by Generdd Martind,

The L.ftwaffe wanted an acourate long range navigational
systan which was available to all aircraft simultaneocusly;
&t the same time they required a super-accurate

bombing aid system which could seleot individual
targets. (Goering did not want "boxes® at all).

Work on these different methods was proceeding in
parallel at the two principal navigational-aid
establishments; wiz., under Prof. von Handel at

D.V.L., and under Dr Flendl at Rechlin. Lorenz or
Telefunken were called on in both cases to build the
final equipment and these firms often addéd ideas

of thesir own before the achemes were finisnhed.

These paralilel developments in the first three

years of the war can most conveniently be treated

tnder two headings, viz. those by Prof. von Handel

and those by Dr Plendl.

Developments due to Prof. von Handel's Institute.

About 1540 the firat Komet aysten was developed by
Dr Pfister. It was really an improvement of Dora,
to include a recording type of display as indicated
from Ingolstadt, together with a large aerial
separation (10N} which earlier work had indicated led
to greater accuracy. The new system wes likely to be
a long time under development because there were
likely to be many unimown and fundamental new factors
involved., So, to satiafy the urgent Luftwaife
requirements Electra was built by Lorenz. Tt embodied
those nrinciples of Komet wiiich were certain and
was given a freguency where it was reasonably certain
that there would be no w.opagational errors. 1t was
ruilt for a wavelength of 1000 metres, usin; a three
aerial aystem of 6 A aperture., It was intended only
as a rround-vave day syatem, and nroviied a series

- 14 -



of "lajd” beams along which aireraft ocould fly over
England. Being ocovered by Elektra, Komet was

able to go ahead as a long term ressarch item to
discover ultimate accuraciea of long range sky
wave C.W. systems., A permansnt long base line
from Berlin to Italy and Sicily was set up for
experimental propagation experiments, while

other developmemnts on practical systems ware
prooesding, incorporating the remsalts obtained

One of ths princlipal errors appreciated at an
early date was that owing to the angle of
slevation of the sy mave the equisignal surface
at asimatha away from the normal to the array
wes a hyperboloid., To avoid this, the flirst

ractioal Komet scanned only a very emall arc
E’_t 1:1/2 degs) at a time and had several sets
of serials in order to cover a useful geographical
sector. Such a malii-aerial Xomet, with L A
gspacing was installed at Bordeaux, though it
was never used operationally because of the
troubles in feeding the complicated aerdial system,

In the meantime Elektra, a fixed besm sysatem,
had been extended by Lorensz along the Komet
lines, into a long wave navigational system of
the rotating beacon type = Sonne. Sonne vas
limited in its swing to about 60 degs, and was
also only suitable fo. day use with any degree
of accuracy., A chain of 3.nne stations was
built. The V.H.P. night equivalent of Scmne
calied Mond was vropossd by Lorenz but wes
never built. Later came Goldsonne {proposed by
Dr Goldmarn of Lorenz) which wes a smlti-aerial
system (not so complicated as Kowmet) to cover &
mach larger angle.

There was. another line of develovment wiicn
can also be traced h.ck to Komet. The Wavy
(WVE, Dr Bachem) and Telefunken vroduced &
rotating veam system called Wullenwever, which
was started as a sort of li,u.S.A. beamed
receiving system able to be swung over 360 ders,
and consisted of a full circle ol closely
spaced aerials., Frol, von Jlandel saw the




poasiblilities of mioh & system as an imrovement of
Komet, and suggested it should be modified to give a
"=plit"® nattern and used as a transudtting beacon

to give 360 degs. coverags, Dr Goldmam of Lorensz
added other details and at a conference held in
July 194, it was decided to build a new gystem
Goldwever. It has not been produced yet.

The,pregent Komet allows quite large swings, the
errora due, to obliquity being allowed for by there being
two "base 1ines" inclined at an angle of, say,

30 degs. Observations are made (by a recorder)

on both aystems for alternate te intervals, and-
the correct azimth is given from a chart which gives
the vrojection on the ground of tiie voint of
intersection of the two equisignal hyverboloids,

Full reports o tha Lonmet ard other aysteina are
given in a BHF docunment.

Work of Dr Plendl's Inatitute,

Immediately after Duncirk, June 1940, Dr Plendl
was called on, at Rechlin, to produce within three
months an accurate bomoing aid for bombers to use
in the winter 1440/41 over England. Within taree
months Dr Plendl's group had an X-gerdt equipment
made in the laboratory and being flown experimentally
{he has described how it needed careful nursing),
and by Noverber 3 or & seis were flying over England,
with the scientisis waiting at the aerodromes to
keev the sets serviceable.

Within a month or two (i.e. still 1940) the first
Y GerAt {beam and ranging) was tried out and
experimental flights contimued until February, when
K226 took over. Unfortunately on their first regular
operation the British Jammed their equipment and ¥
nad a very bad atart, from which the bembers never

really recovered,

Lorenz had been before the war develodsing E-T
system such as now used by the Germans and ourselves
for Blind Approaci, and by 1940 had a nuwaber of
Knickebein fixed beam stations providing beam approsch
for bouwbers to Britain.

- 6



Barly in 1943 the AM d=cided that CW navigational
alds were no use for war as they were sc ecasily
jammed, As a result of this the Erika stations in
France were never switched on, though Erika 3 and 4
at Irschenberg and Tulln were allowed to go shead for
experimental and training purposes.

Effort waas then directed to dawldpment of pulse
systems which were Trilke (use of our Gee) Egom and
Baldur (Egon in raverse, using SN2).

Until these aystems were ready, the Lorens talking
beacon iiermine, and the Telefunken equipment
Bernhard and Bernhardine were used as they might be
Afficult to Jjam.

The Allied Jamming of the C.W. aids was most
succeasful. Ths London area, Soutcampton and
Portsnouth were badly jarmed. Plymouth was not ao
serious, The Germans could never understand why
we did not jem Sonne; they descided perhaps we were
using it ourselvea.

The people of the Ferdinand Braun Institute have
ny doubt in their minds that their best navigational
aid and the vest system for peace-time work is
Eriks, giving 0,02 degs. accuracy over 00 Km.

Some notes from the Erika station are attached
+o this report.

Reports on German Havigational Alda.

1. "Coldwever" (Munich CIOS ref. IITq/3055).

2. "Beschreibung des Erika-Varfahrens" (Superortung;
Tostitut Py Elektrophysik Adlershof 26.5.1943.
(Munich CIOS ref., III¢/3047)

3. Deutache Luftfahrtforaschung
Untersuchungen u Mitteilen Nr 802/1
{iunich CIOS Ref. No
III¢/ 3031).
Nr 802/2
(2unich CIO8 Ref, No
I11c/3030).

§/Ldr Farvis.



REPORT I11I.

Namas of Investigtors.
cl-ptain I'-'I- Sn.m ROR.D.E.

Mr C.W. iHansell T.I.I.C.
These two accompanied Wing Commendar Edwardas,
Lt. Regment, Capt. Caplin, and S/Ldr Farvis,
whoee interest was mainly navigational.

Place visited. Brannenberg hecdquarters of Perdinand
Braun Institute, an establishment
directed by Prof. Dr Baron von Handel,
asslsted by Dr Xowvatu,

Peraons Interviewed..

Dr Handel, Dr Xovats and Dr Knoll.

Interview with Drs Handel and Kovatas.

Dra Handel and Kovats very briefly desoribed the
organisation and the work of the Ferdinand Braun
organisation which enbraces a number of laboratories,
experimental stations working on fundamental physical
research, radio propagation and radioc navigational
aids,

Dr Hande) provided a list of reports covering the
work of the Institute since its organisation.
This liat was turned over to group leader Edwerdas.
After a brief discussion the party split up and
Dr Knoll was interviewed by Snowden and Hansell,

Interview with Dr Knoll.

Dr Knoll had worked with Telefunken, had been a
Professor of physics at Technische Hochschule in
Berlin. His line of work had been primerily
television tubes and related subjects, He has been
visited frequently before the war by Dr V.H.Zworykin
of RCA. His laboratories originally were at
Berlin but with the advance of the Russians they
were evacuated to Bad Liebenstein, near Eisenach,

=18~




¥hile away on a trip to Berlin ne was cut off by

the allied advancing armles and was unable to retarn
+a Liebenstein., He then made hla way to Brannenberg
and attached himself to von Handel, 3ince that

time he has had no information concerning what has
happened. at Liebenstein,

We obtained from Ir Knell a list of projects with
wnich he hed veen concermed and a liat of his most
prominent collaboratora. A copy of hia list will
be attached,

1. Control of spot size in Cathode Ray Tubes.

in gensral this type of work wae carried om in
detail by Dr Gundert of T lefunken and by

Dr Hochenberg at Phyai}caﬁaohc Institute at
G8ttingen.,

An improved type of screen for reducing spot
aize was obiained by Dr rlochenberg by burning
zinc in a Bunsen flams in air to produce zinc
oxide which was allowed to depoait on a glaas
screen to a thickness just sufficlient to absorb
nearly all the impinging electrons of the
electron heam, Any greater thickness, or a
acreen in the form of particles would cause a

spraying out of primary or seconlary electrons
in a manner to increase the expited area.

Ir Gundert, we undersatand, was concerned with
attempts to reduce the apot size by astudy of
1ight ohenomena in the fluorescent scrcens.
Apparently the technigue of using very thin
evaporated screens was the most effective
expedient for reducing spreading of light.

In other words thin screen reduce lipht spreading
as well as electron spreading.

Wnen cueationed Dr Knoll said that he imew of

no attempts to reduce spot size by putting light
absorbing material in the screens.
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2, Blectrically conducting screens for Cathode Ray Tubes.

3.

L.

Dr Knoll said thet fairly good résults had been
cbtained in reducing urmmanted variations in
sensitivity and loss of light output caused by
unesqual and insufficient screen potentials, caused
by uneven or insufficient secondary electron
emission, This had been done by maling the
screen conducting without at the same time causing
a subatantial loas of light dus %o the presence
of the conducting manterial,

The process consisted of forming the fluorescent
screen, according to prior practice, coating with
gelatine Juast sufficient to fill all in atices,
evaporating aluminium upon the gelatins treated
surface to make a smooth aluminium surface, barely
thick enocugh to result in final adequate
condnetivity.

During normel baidng of the tube t{c¢ about 400 degs,
C the gelatine was automatically removed, leawing the
extrenely thin aluminium conductor.

Combined fast and slow screens,

Dr Guandsrt was said to hawve worked on the
development of double screen tubes intendsd to
obtain a differential effect between relatively
stationary and moving objects. One purpose
was to malke it eaasier to distinguish between
*window" type radar interference and a rapidly
moving aircraft,

Measurements of secondary emission from C.R.T. screen,

A project of measuring secondary emission ratio
of screens of catuode ray tubes was carried out
using extremely thin fluorescent materials, barely
thick enough to absorbk impinging electrons, which
were devosited on e metal surface (Chromium).

This expedient provided sufficient conductivity
tiroagh the screens for naking measurements.
Secondary emisasion ratios ranging up to 10 to 1
were measured.
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5.

It has been suggested that the combination of
very thin fluorescent coatings on metal surfaces
wight be one good way to make secondary emissive
surfaces for electron~ current mlti-pliers.

Image retaining screens.

A promising but unfinished development was that
of vroviding lipght valve-type image-reproducing
screens of potassium chloride, similar in principle
to light valves developed by Schophony Ltd.

These acreens were scanned Ly a modulated electron
beam and were darkened core or less in proportion
to charge depoaited in the screen at each point.
The darkening effect would remain for periods

of time ranging up to hours, thus forming a

more or less permanent record, which could be
eatablished by a single frame or passags of the
electron heam over the screen.

The record oould be srased by pasaing a current
through a thin transparent tungsten film on which
the screen was desposited. The wipe out, we
understand, was accomplished primarily due to
temperature use of the acreen,

Dr Enoll waa of the opinion, that this develop-
ment wea not vromising for televiaion application
but had advantages for some military applications,
perticularly where contimwous transmiasion would
be an aid to the enemy in locating the transmitting
equipment,

6. Projection type Cathode Ray Tubes,

An interesting tyve of Cathode ray tube for
projecting images optically on an outside screen
wag developed in which the acreen was formed on
a Fernico surface which also was part of the
cutside snvelope of the tube aso that it could be
adequately cooled, The Fernico weg ciromium
ploted and then coated witn zinc and cadmium
sulphide., The chromium was required to prevent
chemical re-action betwsen the Fernico and
the screen materisal.
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7. Ioconoscope Development,

This development appears to have been carried
out in detail by Dr Hass at Schmalkalden near
Liebenstein, He has worked iconoscope screens
mede of semiconducting materials such as copper
oxide and lead sulphide and has obiained
sensitivities ranging up to 10 times that of the
ordinary Iconoscope as known to him. This type
of screen gives {rocuble because the responae
charecteristica do not remain constant, and there
iz & tendency towurd long time delay in resvonse
so that it does not seem very vromising for
television.

The screens of semiconiucting naterial overate
on a principle of varying secondary emission ratio
in resoonse to impinging light. The images formed
by the light tend to be retained for a considerabls
time but may be erased by exposure to radiations
of a somewhat longer wavelength (not infra-red).

Work nas been done on supericonoscopes whicn
erploy translucent photo cathodes and electron
images on a second surface whicnh is acanned
by an elecuron beam, usually using magnetic
focusaing, Increases in sensitivity up to about
5 to 1 were obtained us compared with the simple
iconosacope.

A detail expedient used to iLimrove soue
iconoscopes was the use of a lens jwulded onto
the glass envelope. ther wag the use of
sand-blasting of the iconoscone screen surfaces
to improve contrast and definition.

ldlitary television systems.

Prof. Dr Fritz Schr8ter of Telefunken has been
in charge of develooment of at least sowe of the
complete telcvision systems for miiitary appilcations.
He is now &t Liebenstein, Hear Eisenach, altaough
most Telefunicen people are in 3lankenberp near
Tadolstadt or in Berlin. Dr Knoll understood
that television equipment on a flying bomb had been
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12.

sucoessful in sinicing an allied ship at Salerno.
The bomb trensmlited vision fiom itself back to a
control station from which the flight of the bomb
was radio oontrolled.

Sources of oaesium activitating material.

Dr Thiele, now at Liebensatein, ls familiar
witn methods of relsasing oassium in tubes,
Usually Oaesium chloride and aluminium powder
are mized and heated to reduce the chloride,
Soms special machanical tricks for handling the
rrocesas apparently have heen worked out but
wore not desoribed.

Getter materials.

This type of work has heen handled by Dr Statz
of Telefunkem, in Berlin; Dr Knoll was not familiar
with it,

Glass-motal seals.

Developments of the technique of sealing glass
to metal has been carried out by Dr Espe for
Siemens at R-chlitz on Yser, ncar Karlabad,

For production purposes use has been made of
lead=in wires of Krupp Voh steel.

Time=division maltiples.

Dr Knoll and his associates had developed
cathode ray tubes with rmltiple ancdes for time-
division mltiples, Dr Roosenstein, last known
to be at Nauen, Near Berlin, (Berge) has worked
out complete time division multiple systems.

135, Glow=lamp modulators.

Glow=1 modulators have been dewveloped which
provide to 80% audio modulation of 6 cm wave
length radiation, 10 milli-waltts carrier nower
with 0.1 as much modulating power as the
controlled power. These modulators comprised .

a d.c. glow-discharge lamn 30 operated that

23



that electrode area covered by the glow was lesa
than 100%, The arsa covered by glow was then
modulated by modulating the d.c. current,

Only the negative electrode glow waa used for
moduleting urposes, The lamps were filled with
neon or argon at about 10 millimetres preasure,

1 milliampere of control current would control
10 milliwatis of radio frequency power.

The glow lampas were inserted inside wave-guides
conveying the r.f, power to be radiated and varied
the loass b absorption (and perhaps reflection),
It was stated that maximum modulation frequencies
up to 100,000 cycles were voasible,

Coml=te comminications systems using this type
ol muhi¥xdor have besen developed, One very
interesting tyove employea a central transmitting
and receiving atation associated a number of
slave stations. The slave stationa have no aocurces
of redio fregquency energy of their own but
retransmit power which is modulated by glow tube
modnlators before retranamission, ‘Thereby a
form of modulated reflection back to the central
atation is provided, This is said to result in
an economy of squipment and rower requiremsnts
for soms applications.

. Light reflection reducing films.

15.

Dr Hass has done research and development in
the field of ewvanorated films for reducing light
reflection from glass, He has had good results
with films of titanium dloxide which when
svaporated at a correct temperature and condensed
at another correct temperature gives films of
substantially correct refractive index.

Coating of searchlight mirrors,

An important invention and development by
Dr Hass hes been the method of vroviding seerchlicht
mirrora in which an evaporeted aluminjum surface
is covered by a protective evaporated -quartz

mrface.
2y
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16,

In carrying out this vrocess the mirror surface
is first made superclean by a glow discharge in
low vressure ras, then, while this is maintained
at M0 4o %0 degas. C, in a hich vacuum, aluminium
ig evaporated from molybdenum boats, heated by
500,000 amp res of low voltage, low frequency
ourrent., After aluminium of suitable thickness
is obtained quartz is evaporated, tc give a
layer sbout 1 micron in thickness, using another
set of boats in the same manmner. This process
has veen used on mirrors wo to > mesres diameter,
which required guite large vessels and large
vacuum nwms, The humps were aupplied by
Leybolds-ilachfolger, now in Andreasbgrg near
Gﬁttingen-

It is understood that the mirrors are heing
produced by Siemens and dergens~-jannau near
Frankfurt. '

Information of interest.

(a) Dr ieil is probably now at Constance on Bodensee,
and hes been working on Klystron type tubes,
Dr Weisflug is working on similar problems,

(b) Dr Becamenn ins been voriting on quartz crystals
at Rerlin.

(c) Dr Veiss of the Deutsche Reichspost is near
Constance working on secondary ewission amnlifiers.

(4) Gudden now at Erlangen, formerly at Physical
Institute in Prapue, has been working on infra-red
densitive cells, using seiconivctors.

(e) Schott at Jena has develoved a very food type
of glaas for passing ul<raviolet lipght.

Revort written by
Spowden andi Hensell.
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3.

IOME REPORTS FROM TELEFUNKEN=-LABORATOSTES F 6
BAD LIESBENSTEIN (Prof. Knoll.)

(Collaboretors: Dr Wendl, Dr Theile,
Dr undert, Dr Hachenberg)

Limit of resclvinz power of cathode ray tubes.,

After suppressing all electron-ontic distortions,
the minimum size of spot is only limited by light
and electron-diffraction in the fluorescent
screen, Curves for the allowed size of screan-
particles for different number of lines in &
televiasion picture and some trial televiaion=
victures with a resolution of 200 lines/cm are
glven. The limit of lines/cm depending only
from electron-diffraction ias calculated and
confirmed experimentally resp, made viasible on
evaporated K(fGi~films, New grainleas screens for
amall ceathode ray tubes are -developed,

Diastortionleas deflection=elementa for cathode

ray tubes.

The principél electron-optical faulta of
deflecting coils and plates are chleulated and
compared with experimenta, New forms of coils
and plates with minimal aberrations are constructed
and described, also for polar-coordinate and
meéchanically rotating systems, Dewvelopment of
new elements for compensation of trapezium and
cushion diastortion.

Transmission of television-picturea from alrplanes
by & 3)=-W=Transmitter over 300 km,

Cathode~ray scanning device of moel)] size to
transmit pictares of 10 x 10 cm, wavelength 4 and
7 m. Optimal nlace end form of antenmas, typical
di sturbances of avnchronigation by echoesa,
avoidable by local aynchronisations,
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4. Developments of blus-paittern cathode ray tubes.

Investigations about resclution, heating methods,
and life of KCR-acreens, especially for cathods
ray tubes of high reaclving vower.

5. Developments of iconoscopes,

Screena for different spectral-ranges, especlally
on Sb=Cs-base; oacillogrephic methods for measuring
the ampunt of black spot and the sensitivity in
different spectral ranges; diminishing of tube
size; iconoacope with transparent acreen and
identical optiocal andi cathode ray axis; semi-
conductor screens, especially for infra-red
and pick-un pictures.

6. Developments of super-iconoscopes,

Supericonoscope with eleotrestatio lens for
electron image, electrostatio deflection and
soreen size 2 x 2cm, with molten - on glass lens
for avoiding cushion distortion; improvement of
sensitivity of acreens.

7. Electron maltioliers.

Development of different types of Sb-Cs multipliers
of the grid typse.

8. Cathode ray switches.

imrst stage: Cathodes ray switch with fluorescent
acreen and photocells.

Second stage: Secondary edssion cathode ray
switches for miltiple telephony
on decilines, aveoiding disturbances
by secondary and tertiary electrons
and having equal secondary emission
and life for all targets.
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3. Cathude ray tubes with rectangular broken ray.

10,

11.

Thls tube locics like a tart«box and has a globe-

condensator for constant rectangular deflection.
The screen is part of a cylinder mantle, the time
base a full circle, the nlane of which ia normal
to the axis of electro-gun. The length of tube
is less than 1/2 of those of a normal cathode rey
tube af the same screen sire; it could also be
employed aa cathode ray 'switch.

Full-ceramic and full-iron cathode ray tubes.

Solving aome problems about glama-metal and
ceramic glasa comections, current passages and
lif'e of cathode ray receiving tubes and switches
with rectangular and lcvel acreen of 50 cm
side-length.

Cathode ray vrojection tubes.

Improvements of life, acreen brightneas and
cathodes of transparent tubes up te 60 kv, of
oblique angle tubes up to 80 kv, Imreatigations
of brightneas limits of such tubes, depending on
heating and poisoning effects.

12, Cathode-ray fluorescent-screen transmitting tubes.

Improvements of screen materials and life of
such tubes.




REFPORT IV
Schloss Pullach (near Bad Aibling)

Tids institution is a btranch-of the P.B.I. and is thus under the
general direoticn of Prof. won Handel.

The solentist in charge is Or. Pfister.

The primary objeot of the organisation is said to be the
investigation of mevigationsl aids using the dlrect, or ground wave,
but other aotivities were noted. In addition to Prof. wvom Handel
ard Dr. Pfistear, two engineers from the eutstation at Irsochenberg
were rresent -~ Dr. Grassman and Dipl. Ing., Neun, They had worked,
rincipally, on Erioa.

The investigating party ovnsisted of:

Ww/Cdr. C.P. Edwards R.A.F. (Team Leader)
S/iAr. W.E. Parvis R.A.F,

Capt. P, Bxmplin British Army

Lt.  P.G. Redgment R.N.V.R,

Firstly the charta for the "Erioa" navigational eaid systea
(34 mo/s, with phase meter presentation of two grids) were examined;
thess oharts are of two typea, some showing only the "Coarse® grid and
others, on a larger acale, including the fine grid. Samples of both
types were ramoved. It was stated that the phase-shifting ofrouits
for the "Erioa” system were developed by a Dr. Goldman (of Lorens) who
might be at Lardshut now, As the whole acouraoy of the system depends
on this apparafus this should, it is considered, be followed up.

The eatablishment was next inspected and the following apraratus
seen:-

A trenamitter and Responder simiiar to the "Baldur® tyre. Thae
spparatus had been specially deaigned to investigate the ultimate
aocuragy of reange deterxination by Radar means, sinoce Frof. von Handel
considered that tropospheric effeocts would set such a limit. The
apparatus was undergoing teats when work was termdnated but no results
had been obtained. This work may he of oonsiderable tance in
Gumery radar. (Dr. Pfister was oarrying out this work).

Scme centimetric appraratus was pext examined; it weas understood
that & 1ittle work had beem ocarried out on Jamming equipment for
“HRotterdax®, but it appesred to be In a very elementary state.

Centimeire propagation investigations were also ervisaged and a
"Corfu" receiver was availsble in the labaratory for this wark. This
receiver, it waa noted, covered a bend 8 om., ~ 12 am. using &
mgnstron type MD2 as local oscilllatox.
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Some tuneble cavity resonators steted to be for megnetrons were
seen, it is possible that these were connected with the work of
Dr. Kluge referred to in Part II.

The "Puck® (ES35A) test osoillater for § om. squipment was alsc
examined, It was stated that the length of the radietor determined
the frequenoy, and other dimensions were not critical.

A oomplete "Bermardine” equipment was inapected; this is the
receiving apparatus for use in conjunction with the "Bernaxrd®™ beaocon
aystem, No "Bernard" equipment was avalleble at Pulleoch but a dummy
test trenamltter was provided for experimental purposes,

Briefly, this system appears to use a rotating Beaocon so arranged
that, whilst it transmits on one R.F. charmel, the amplitudes of two
tones, or sub-omrriers, vary in differing mammers with azimuth., The
two tones oan be separated by filters in the receiver, One tone has
one sharp zero and several subsidisry mdnime, whilst the other ia
roughly a cordicid, but with a amall back lobs, The recording
arrangemsnts were made on the "Hellasohreibex", and two systeme are
srranged in tandem on cne shaft. The one is energised through filters
by the gardipgid diagram apd this prints by Hellschreiber a part of the

bearing side at the transmitter. The other prints a line, the length
of which depends on si intenaity, below a certain level {eaturatim
takes place above this). Thus a recard of the signal minimum is
correlated with the bearing soale at the beacon. Sample reaords were
obtained and ona is attached. The work of this eastablishment did not,
repeat not, inolude the development of the system (this was actuelly
developed by Lorent) but en investigation into ite lisbility to

Japming was to be undertaken by Dr. Pfister.

[t is considered that details of the apparatus should be
inveatlgated further.

Many documents relating to the work of this institution had been
handed over previously by Prof. von Henmdel, but a few believed to be
of interest were discovered, and removed by W/Cdr. Edwards.

SARLEREE A ||1.t]li'1_1t!il‘imiil\lill‘ '::k!t!ll
19 . L . -1 ‘|
P B M g Mo Mu oy iy

BEARING SCALE

SAMPLE OF BERNADINE TAPE
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- BART II

Simid tanecusly with the inveatigetions described above Dr.Lebus
and Prof. Werner Kluge were interrogated by:

kl Hmu - 0.0- Sig. 0.
Capt.Snowden - British Army

Dxr. La had, it appesred, beem engaged on wavelength calculatias
and tl ol investipations into the optlamm propartions of
oavity resonators. He had also warked on the theory of Klystrons and
written a paper on the subject ~ this had, unfortunately, been lost
during recent aotivities, The order of the effects obtained, however,
was 10% efficlenay, with a maximem power of 10 watts C.W.

|

Prof's Wexrner K‘.’Lg% had been engaged on valve design in previows
years, but appesrs to done only the most abatreot work during

the war,

The major work had been on the light emitted by a crystal
rectifying contact when a voltage was applied. He stated that he had
observed that when the metallio eleotrode was positive the light was
withdn the orystal, but on i1ta surface with a negative electrode. Al
atfenpts to correlate this 31lumdination with the rectifying properties
had failed. It hed been mroposed to use the effect to rrovide a
soreen for a C.R.T. and the efficliency was such that 102 would glve
visible light.

He had alsc done work on oathode surfaces, both thermionio
and photo. He had used an antimony/caesium alloy for image-smltiplier
cathodes; the effect appesred to be on the surface rather than
metallloc emxision.

The mexdimmn efficienoy, which cocurred for monochromatic light
in the blue-green region, wes up to 8%, but the average over the
visible spectrum was only about 0.01%.

He had also done some work om Cold Cathode Thyratroms, but did
not appear to have contributed much to this subjeot.

Dr. Labus onoe worked for the General Eleotrio Co. at
Soheneotady, N.Y., under the genersl supervision of Mx. C.A, Priest.
He ariginally came from Prague &nd would like to return thers.

Beomuse of the apmoach of the Russians his pepers and equipment
" were shipped fruva Berlin, by M. Brendel, to Burglengenfeld near
Regensburg, in Bavaria addreesed to Bevollmachtigter fur
Hoohfrequenz Forachung. He understood thati ell were sunk with a
barge, in a canal en route, due to allied militery action.
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Ho had alse written a paper whioh was about to be published by Hirzel
of Leipsig on the subjeot "Enflurt der Raunladu.g auf der FPhamenfebuss-
innis® but has no Imowledge of what happened to 1t.

Dr. Labus' work in recent years has been concerned with
thecretical caloulations of cavity resonators and methods for measurdg
their resonant impedances. He a2lso has made theoreticel celoulations
and done some experimental work on electron-streams in Klystroan-type
tubes. He has not been concerned with any mractical applications to 3
tubes and systems actually used.

continuous operation. The efficiency was about 100, Some work had
been dene on the pulsing of klystrons but this wes chiefly
theoretical.

Powers of about 10 watts had been obtained from Klystrons for E
!

Dr. Kluge said that during the war he had beem engesged in pure
research ard not in any direct applicetion wark for the war., He has
investigated detail phenomens observed in orystals of the general
type used in radio deteotars, such as carborundums with nickel~iron
omtact pointa. It hes been observed that, on some areas of some of
these crystals, the passage of current between the oontact point and
the orystal oauses the crystal to give off light. When the point is
positive the light comes from inside the crystal und when the point is E
negative it comes from the surface of the crystal. Fower of about !
0.01 watt has been observed to produce & visible amount of light.

He has tried to find some coordination between the production of
light and the sensitivity of the crystals as radio detectars but the
results have so far keen inoconclusive. ;

Dr. Kluge has also done researoch wark on photooathodea and hot |
cathodes. He has experimented with light amplifiers with efficlencies O
of about 0.01:% in the use of light in producing emission. He 3aid g‘
that, with antimony-caesium surfaces he had obteined efficiencies as -
high as & for blue-green monochromatic light. He had also tried
other elements near antimony in the periodic table, with caesium,
without improved results. '

The antimony-caesium surface does not saturate vith increasing
electric field for pulling out the emission, indicating that the
emissive properties are probably due to composite surface rather tharn
metallioc emiasion phencmena.

He wassbout to attempt constiuotion of cascade image apmplifiers
when his work was interrupted by the Allied imvasion. He would
guess, from prelimdnary experivents, that he mipght get a gain of 5
or 10 per stage for an operating voltage of 6 Xv.
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In former years he seexa to have been engaged in the design of
ocummerclal blgh-power, hot cathode, rectifier tubes amd has written -
at least one more or lesz ocsprehensive paper on the subject, whioh
has been published.

He has Ainvestigated phenomens of glow in low-pressure gas tubea
in high~frequenoy electromagnetio flelds and has studied effect o
weter-vapour in quenching ionization., Aocording to him these thinge
;;re Just bvegimning and he had no really worthewhile informatiom to
ve out.

Gas discharge at Centimetre Wavelengthe

By Dipl. Ing. W. Sparbier and Ddpl. Ing. R. Hubner.

Wo were given the teaak of planning the conativotion of T.R. gaps
to protect the recelver in sfrcraft ground-scamning radar egulpment
from the strong transmlssiom pulsea. This was to be done at the
shortest possible wavelengths.

The technical and physioal difficulties in the preparation of
the gaps got greater apd greater as the wavelength was shortened.
Under the ciroumstances a point is reached at which the principle
mast be given up and ebsclutely new ways musi be triled.

e therefore wish to try whether it is possible by sperk inductim,
Between antenna and reoelver, to achdeve 2 sufficient protection for
the receiver so that the special spark gaps can be elixdnated. It is
our hope that such a principle will be easier to use, especially at
the shorter vavelengths, than the present bullding in of special
blocking elements. Our work in this diffiocult field is only Just in

PTogress.

In conjunotion with this task we intend to investigate,
axperimentally the spark and striking voltage at Decimetre and
Centimetre wavelengths and to woark towards the clarification of the
condi tions for ges discharge with these waves., Our wark in this
fieid is 2lso0 in rogreas.

Syark charaoteristios in gas filled three cleotrode tubes

By Frof. In. W. Kuge and Dipl, Ing. 7. Sperbler.

Ges filled three electrode tubes are used in spark controlled
oircuits with low triggering voltapges. There three electrode tubes
with warm filaments are lkmown as Thyratrons. Gas filled three
electrode tubes with oold filamants are now as "Glinm relays.”
The two tubes are, to speak only of thelr most important
differencea, totally different in their spark characteristio,
striking voltage and constancy of sparking point. The Thyratron
rovea 80 fer to have the most favowurable properties for technlcel
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uses, but the Glimm relay owing to its cold Cathode renders possible
the construction o apperatus with less weight and less spmos. Yhereas
far resching wark has already been done on the funotioning of the
Thyratron, only a very littles bhas been published about the "Glimm
relay”, so we undertook to study the latter. Furthear, we wished to
imgrove its properties so aa to ocompete with ths Thyratron.

We were able to establish an slementaxry curve of the Glimm
relay's charsoteristios, acoarding to Pig.1. This shows the Grid
voltage and the ocorrespondingmode voltage at the moment of striking.
Several ecasily distinguishable gfones may be seen having different
striking mechenisms. Leaving out subtleties, the following
approximate squations for the sones axre obtained,

A=B 1 Ug: U4 s ©4
B=C;: Ug + DyU, = U; ~y 05
C-D : U‘avﬂj
DR : Uy (4 +DE) - Ug = Oha:Ch
E-F Uy ~Ug=105 2+ 05
G : Ug = U6~+06

in which C1 to G6 are oconstants. DA and DX are the intersection

the Anode and Cathode with the stretoh formed by the two other
eleotrodes (7). In moduotion tubes, purts of tils charsoteristic
ourve are always suppressed ao that it looks different far every tube.
Certain parts of the characteristio are, om acoomt of thedr s
mechanism, eapecially well adapted to induotion striking with small
contyol voltages. The investigation of this sone of the ocharsoteristio
forms pert of 6ur work on the tubes. In this ocomection we are
striving to clarify the siriking owrent reatios in all sones.

Por oamparison with the Glimm relay's characteristic, a Thyra-
tron obaracteristio has also been imoluded in figure 1, The smount of
voltage required to wark the Thyretron (after striking) is of the arder
of its Icmisation voltage, but essentially higher in the case of the
Glimm relay. In this way one ocan dlstinguish whether Glimm strildng
is preferable to Spark striling.

We tried whether we could get a Glimn reley with & ocharsoteristio
approximating the technically more favourshle one of the Thyratron.
In figure 2 may be seen how, by the introduction of charge oarriers
into a Gllsm relay, the striking characteristioc is displaced from
right to left by stepping up the pumber of charge ocarriers
introduced from outside. (Conneoted iine = Climm relay charsoter~
istio, dotted line Thyratron characteristic ). It is mot possible
to obtain a continucus characteristio of the Thyratron type but
under ceartain oomditicns in whioh a disoharge of higher wvoltage
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FIG:1

‘UM RELAY'

(SOLD CATHODE THYRATRON)
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FIG: 2
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than a Glimm disoharge is set up, a striking oharacteristic of
Thyratron nature may be eatablished. In principle it is a matter
of indifference whether the charge carriers are brought in by
beaming, auxiliary discharge or glow emisyion. (In‘the shaded
zone no sharp strilking took place).

To avold outside influence in the mroduotion of the charge
oarrlers introduced, we paid eapecial heed to the radiation of the
striking zone by the appropriate inclusion of a radio active
substance. In owr experiments we brought the radiating substance
on to a ring shaped part of the electrode surrounding the discherge
tone. We are trying to aee whether it is physically possible to
reach a Glimm relay characteristic of Thyratron nature with
techuically practicable media,

Bealdes the attempted displecement of the charaoteristic,
we oxpeot a total improvement of the striking point oonstant as
opposed to un~radiated Glimm relays. A good constancy of atriking
point would itself be a valuable edvance, even if the displacement
of the charaoteristic can't be achieved.

We believe we have solved the problem of introducing the
radie-active substance intc the tube system by vacuum technique
free from objections and capable of production.

Gases with high lonisation potential are indicated for a
favourable use of radio active radiation. It is yet to be geen
whether they should be used in & pure state or with addition to
othera, or whether the dsual zas mixtures for Glimm relay can be
adhered to.
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The * er' as a t ier*
« W, Kluge

It is known that an optical image thrown on a photo-cathode oan
be changed into a latent electron image and that this osn be made
viaible again by eleciron bombsrdment of a fluorescent screen. If
infra~red thoto cathodes with the struoture Ag-On0=0s end infra-red
1ight are used to produce the light-optioal image, then invisible
images osan be made visible (Bildwandler). Espeoially aharp images
are obtained if an electronlo-optioal léns is inserted beiween the
photo-cathode and the fluarescent sareem. of, Pig. 1

| 2 3 4 5
A /

{OBJECT 20BIECTIVE 3 PROTOCATHORE 4 ELECTROSTATIC LENS
8. FLUIORESCENT SCREEN
FICk: 1

The light strength of the sleotromio opticel image incroases
somewhat exponentially with increasing voltage. In praotice however
it has been found that the voltage can soarcely be raised above
18~20 kv. Now ocogplications set in, e.g. destruotion of the photo
cathode sarfece by bombaxdment by positive ions, sto. In omder to
tranaform weak light-optioal imeges into strong slectronic—optical
images, that 1s to "anplify” them, an attempt must ascordlngly be
mede to lmprove the sensitivity of the photo-cathode and of the
light screem,

We have succeeded in making a photo—ocathods, first construoted
by Gorlich, especially semsitive to passage of light. Traneparency
is pecessary for the further development of the light smplifier, as
is shown below, The transparent layers are oomposed of Antimony amd
Caesium (8bk0s). It is still an opon question whether this is an
alloy or & chemicel compound (Metallodd)., Our experiments aml
measurements gave for such layers in yellow-green light (sslective
maximum) a quantum gain of 8-10%. In contrast, up to the present
indl other photo-cathodes known so far, at best values of only
.1 to .5% were obtained in the seleotive maximm., The satwratien
currents of 3b~Cs cethodes 1lie between 30-60 microd/Lumen., We
mesums that the sensitivity of suoh photo-cathodea can be
inoreased still further, if the oonditions of preparation are
varied. Plnally we assume that there are other chemical elements
beside Antimony that can beaome very eff eotue light~eleotrioally
in combination with Caesium.
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Now we bullt the above described sensitive Sb~-Cs photo-cathode
into a simple image-changer tube which also had no other electrioal
lens. Light muplification factors were then measured at a voltags of
10 kv and gave a set of figures between 6 & 8. 2Zino sulphide with a
very suill refraction was used as a light-screening substanpe.

The aaiification of the light can be pushed even further by
coneoting two image-changer tubes, ome behind the other. The mere
interposition of two ¢ ated tubes in the intermediate stages by an
ob jeotive brings 1litt bowever, Consequently we busied our-

selves with this difflioult question and think we have found a workable

solution (Fig.2).
(18)1 > 4,5 &
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1LLONG LENS 245.PHOTOCATHODES 340 FLUIORESCENT SCREENS
4. GLASS FOIL FIG: Q

A very thin smooth foll of glass 1as set in the mdddle of an
imege-changing tubse. The one side of this foil is now furnished with
a sensitive fluorescent screen, the other with a semsitive photo-
cathode. Then the first electromlo=optical image can be "copled®
onto a second photo-cathode through the glasa foil. At the present
stage of our wark we can prepare shects of about J-l om, diameter
with a thicimess of .0t mm. The buillding of such foils into image-
changing tubes has never before heen attempted. But the small
thickness of the foll will make It possible to avoid reducing
appreciably the definition of the 2rd imege as compared with the 1s%.
Moreover, it lis possible to make the sheets opiloally.plane and
taut, Both, shoet ard coating, are formed in one mess, so that the
danger of shaking can alsc be ignored.

We also believe we shall suoceed in getting effective amplifi-
ocation of light in the way described. Perhaps it is then possible
to make visual observations on light which lies below the thresbold
of visibility of the human eye, The significence of the light-
axplifier in the field of telesoopy may be briefly mentioned.

(a) Glowwoathodes heated by buming

(v) Heat-retaining Cathode comstiuction
by Prof. ¥. Kluge a;d Dipl. Ing. 3parbier

(a) It is often necessary to use onoce and for a shart time glow-
cathode tubes, high vaouum and gas filled tubes. In such cases it
is mainly required to have them as mmall and light as possible. In
this comnectian we hove ennu*imen;:gf in the development of indirectly
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heated glow-oathodes which acquire no heat energy from outside during
thelr functioning:4n which therefare sources of heat can be dispensed
with,

We have introduced a construotion in whioh instead of the usual
method of heating, a heater element is irserted into the inside of
the little oathode tube and burms dwring the time the tube works and
thus provides the cethode with the necessary amission temperature.

To roteot the discharge chember from pollution by the heater, the
inside of the little cathode tube must be hermetically sealed fram it.
The heater can only be fitted in af'ter the menufaoture of the
cathede, .- the combustion chember must remsin in commsction with the
outer air. Therefore we are campellsd to use a method of
copatruction such as is shown.

A small tube, open at one end, stends in the middle of the
discharge oantainer and is hermetically comnected on its open side
with the tube envelope. The heater is inside the little tube whose
surface is covered with the emlssion layer. The elsotrodes sre
connected to the cathode in the usuel ways. One can imagine a
construction using little tubes open om both sides, but exnessively
high requirements of material arise owing to the heating of the
little tube. All the experimentsl tubes we made in this way burst,

The heater can be idindled by electrical current pulses. The
energy for this can be supplied by an suxiliary apparatus, which hes
nothdng further to do with the operation and can be used as often es
you pleese. We worked two different kinds of heater. An element
cen be selected vhich burns out very slowly and always keeps only a
part of the cathode at the required temperature, or one which burns
out qulckly, and glows for a very long time. In the first kind we
have obtained combustion times up to two minutes, with the second
up to about 50 secs. Those used by us are related to Thermite. We
hope by the further development of the elements of the approm-iate
construction with hot, quickly burning elements und colder, slowly
burning ones, to reach en even duration of temperature and a
raising of the time of operation. Especially long operation times
may be expsoted fxrom rod-formed tube construction with slow burning
elemsnts. Up to the present we have only meusured temperatures:
measurements of emiasion are still cutstanding, Vacuum tight tubes
of the given kind having the necessary heating reguirements have
been prepared in one laboratory using metal-glass constructiocn and
oerawic glass construction, We hope to mese improvements by _
collaboration with Ceramios firgs. We wish to collaborate with
troducer firms for the further development of heeting elements.

(b) With the same constructiom snother mrinciple of working can be
applied. Inatead of the burning elemsnt, a heat conducting rod,
preferably of 811it (Siewens-Flsnia) is introduced into the little
tube. If this be heuted from an auxiliary source of heat current
not direotly belonging to the apparatus before the actual operation
time the cathode cen be kept for & longer time at *he emission
tempereture even af'ter the heating current has W switched off,
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owlng to the heat~retaining property of the massive oathode
construction. Our experiments in this asense are only in the early
stages. We are hoping for good resulis with a short-time heating
of the rod above the temperature of emission so that a stronger fall
of temperature between the imside of the cathode and the surface
plate held at emission temperature resulta.

A. ANODE
G. GRID
A E. EMISSIVE SURFACE
G H. HEATER
E
H
FIG: 1.

On the Contact~lighting of Carborundum Crystals

Here follows a report on a lighting effect by carborundum
detectors which was criginally diacovered some time ago (19242} by
Claus in Halle. This effect has in our opinion received too little
attention since then and appears to us to be of far reaching
coeeguence in the investigation of the mrinciples of detectlion.

Common cammerciel Carborundum, as used in electrio arca is used,
80 it is not a cueation of pure coloarlese SiC. The material
contains many more metallic admixtures of various kinds brought about
by the prodwtion process ard which lead to the coloring - green,
blue ar bleck. If fragments of the Carborundum are brought into
connection with a metel contact (steel, nickel) - see fig.1 - a
lighting phenacencn is observed in the vicinity of the contact.

+ ——
a A. POINTS OF Bruisu LiGuT
b. SuPEREICIAL YELLOW
LIGHT
- +

FG: 1.

If ithe metullio contact is chosen positive; then a bluish light
results which is located in the depth of the crystel and cousists of
one or several points, zlso chains of points. With negative
metallic points hovever, o yellow superficiul liskt is produced

t e
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direotly on the outer swrface of thc orystal. In the most favourable
olroumstances, the light oan be observed by the humen eye at a voltage
of only about B-10 wolts, and aboul 1 mid. As the eleotrical energy
brought in is increased, the lighting increases in intemsity and
range till finally the place of conteot glows owing to the heating.
This lighting phenomenon does not arise at all poinots of contaoct;
rather, suitable spots have to be locked for. Fresh lines of
fracture are, as a rule, leas sultable,

We asked curselves the question: What is the explanation o
this effect? We do not believe in & light exoitation by a slowing wup
of the electrons. Also a glowing gas discharge between the orystal
and the metal ocontaot cennot take place, for the phencmenon alseo
arises when the detector is arranged in a vacuum., Nar is it a
temperature glowing, for the light effeot is instantaneous and can
also be produced in the open alr. If the metallio points are replaced
by a superfioial aonduoting electrode (slectrolyte), light phenomena
are equally cbserved(!). Finally it is intereating that the
carborundum orystal can be excited to fluarescents by radiation from
ultra~violet rays. It can be frozen in the open air. The reaulting
light is compareble in color with the contaot light desoribed above.

For all these reesons, we belleve that in the experimental
arrangement shown ln fig, 1 we are dealing with a phencwenon of
luminosity, Thie lusdnosity is appsrently due to the metallio
mixtures which act as activators in the 3i0 grid.

On all these grounds, we are plenming to prepare synthetio SiC
orystals with aotivators in specifio quantities. We wish further to
investigate the camneoticm between the reotifying operestion and the
lighting phenomenon. Perhaps these comneotions mey help to throw
light on the operation of deteotors and so have a fruitful influende
on the development of high frequenoy detesotors too.
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exrdinand Braun Institute. Qutsta at
berg

Date May 2Bth, 1945

Investigators: W/AC. Bdwards, TR.A.E.
8/L. Parvis, T.R.E.
Lt. Bedgment, 4.S.E.
Capt.Caplin, S.R.D.E.
¥r. Omberg, U.5.8igs.Corpm,

Personnel lInterviewed

Frof. von Handel
Dr. Hahnel

Dr. Halmel 1s in charge of the station. His assistant scientifia
staff are Dr. Jakob and Dipl. Ing. Engelbrecht. His total staff numbers
15. The projects on which this station has been engaged are listed
below,

1. ZPropagation messurements

10 om oentimeiric tropospherioc propagation experiments have been
carried on in conjunoticn with Dr. PPister. No important
contributions to date.

2, Teteotion of Shell bursts

Dr. Hahnel was working on the detesction by oentimetre radar of
the blast wave and hot gases following the explosicn of a shell. The
equipment is almost ready for the tests, apd consists of a Botterdam
equipment mounted on a 70 f£t. tower, in a Wurzburg mixror, to glve
the greatest possible galn and resoclution. A suitable hill-top faor
praoctice shell bursts lies 2 km away. To merke quantitative meesure-
ments of the retwrns from the dense gases a "standard® of refleotion
has bee: set up on a very large rook at & distance of about 1 k.

3. Commurdcations

The station was amiginally one of the terminal and relay
stations in en extensive 50 cm P.M. multi-~chemnel communication-link )
system. The American Signal Corps wants to make use of the system, /2‘_01,..0"
and Dr. Hahnel's enginears are doing some of the repair work on the 1
terminal equipment. There are aeveral IMG Sk (Miohael) znd also
DIG 3aG (Rudolf) sets. As these have already been desaribed fully in
allied technical intelligence literature no details need be given
here,
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J of H25 The jJenmer employed was & tunable 10 watt magnetron
C) ated with 100 ko/s sine wave. A slow mechamical frequency

wobble was mrovided to allow for errors in setting on frequenoy.

lionitoring was by means of a standayd Korfu recedver (E351) far

8-12 om, made by Blaupunkt. The name of this HZS juummer was Roderich.

Full details of results obtained during the experiments are given in

oaptured C.I.0.S5. dooumenta., Roderich is made by Siemens.

Puture work The projeots on which experiments were shortly to ocumence -
were

7. modulation of ocorner refleotors to give aerodrome
recognition for Rotterdam airoraft.

2, ypreparation of radar predioction maps.

Labaratories The laboratories are in good condition and well
stocked. A sensitivity messwuring equipment for the 10 cm bénd
employing the noise diode IG 16 as a standard noise level was
examined, It appears that this is the standard way of messuring
aensitivity.

Documents
The following documents were collected from Dr. Hahnel:

1. BRuckatrehibilder bei 9 om und 150 am ¥ ellenl ange
(C.I.0.5. Munchen Ref: IVA/1106)

2. Vorschlag zur Direkten Storung ven Bodenbetrachtungageraten
mittels Impulssendern
(C.1.0.S. Munchen Ref: IVE/152)

3« Untersuchungen uber die Stor von Bodenbetrachtungsgeraten
(¢.I1.0.5. Munchen Ref: IVE/153

o Die Starung Bodenbetrachtungsgeraten durcn da zu synchron
lauf'ende Impulasender
(C.I1.0.S, Munchen Ref: IVE/154)

5. Vorversuche zur Frage der indirekten Storung vom Bodenbetracht-

ungsgeraten.
(C.I.0.S. Munchen Ref: IVE/155)

5/14r. Farvis
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REPCRT VI
Perdinend Braun Imstitute. OQutstation Irschenberg

Date May 25th 1945

Inveatipatora W/C. Edwards R.A.E.
S/L. Parvis  T.R.E.
Lt.Redgment ASE.
Capt. Caplin 3.R.D.,E,

CIOS Group 1

R

Personnel Interviewed

M- YOIl Ha.tﬂel

Dr. Gassmenn

Dipll I.Il.g. Neun

Dr. Lehfeldt (Siemena)

The mrincipal interest at this outstation, which stends on very
high ground overlooking a wide plain, was the complete Erika
installation. The number of the atation is Erika 3: Nos. 1 amd 2 were
at Boulogne and Cherbourg respeotively =and have been deatroyed as has
also number 4 which was outside Wien. Stations 3 and I between them
gave ooverage of the‘*greater part of Germany.

The Erika uges 6 identical aerial systems 3 1long, each fed by

& 5 kw transmitter. The arrangement of the aerdals on each of the six
towera is as shown. .

&
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(1) and (2) are driven end-fed half-wave dipoles, with (3) amd (&) as
tuned paresitio refleoctors.

The method of feeding the dipoles is es shown. This method
allows hot air to be blowm through the serials in loing weathexr, and
also gives dralnage for omdensation water.

All trapsmitters and ocontrol gear are in perfeat working ocrder.
There is also a complete set of airborne squipment at the statiom.

The station was ueed in oconjunotien with Wien for exparimentel
and training purposes.

The laboratories contained standsrd test squipment of good
quality in a wide range.

An eveacues to the station was Dr. Lehfeldt of Hiemens and Halske
who had recently oome down from Barlin. He was engaged on centimetre
opagation experiments and was building new equipment at Irschenberg
which would provide him with the necessary test transmitters and
receivers for 10 am and 3 om. A Twnis equipment was avajilable for the
receiving eni. Although his eguipment in the Nexrth had been
oompleted and met up on the Baltio Qoast, no results wers obtalmed
before he had to leave., A sixrt statement of his earlier work is
inoloded in thia repart.

The tube which Dr. Lehfeldt is using for 10 om &xrapsmisxion is
Dﬁﬁtha 1D 90, a high voltage {2 Kv) lighthouse omncentrio-line type of
triocde developed by Dr. Steimel of Telefunken. It is understood
that CICS teams 12th Army Group have full detalls of thiy tube, and
of its predecessors 1D § and ID 7. VWhen blown the LD 90 will give
10 watts output at 10 om.

|
n
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An interesting point in connection with the tube LD 90 is that
" it wes ipoorporated in a Jamer called Feusrmoloh developed by

Lorents and Biemens to jem H2S from the ground. No details of the
Jumer were known, apart from the feaot that it had to be used In
oonjunction with the Korfu 8-12 om warning recedver and that a harn
antenne was used. A dieleotric antenns for 3 om was belng developed,
he understood. Between 50 and 100 models have been oompleted and ha
thought were in use,

Dooumsnts

Doouments removed either at th'e time of this interrogatiom, a
subsesquently by other Gioup 1 members.

1. OComplete set of "Gross” line charts for Erika 3 and & area.
2, 3 oopies of one chart giving "Fein" linss.
g e



3« Paper by Dr. Lehfeldt "Researches sbout the (ropagation of U.5.W.
upen optioal lines™ ~ attached.

k. Complete circuit diegrams and other doouments appromiate to the
runming of the atation,

Recommendations

1. That the station should be left intaot, with its engineers, so
that triale can be conduoted.

2, That the circuit diagrams etc. referred to in 4 above should be
sent to R.AE. for safe custody.

W.E.J. Parvis S/L.



Researches about the pro tion of ultra-short
waves over oEtEﬁ RgtFE

By Dr. Lehfeldt, laboratory of Siement u. Halske.
Institute of Radio Research, Irschenberg

While the jropugation of the short waves ( A = 10 to 100 mtrs.)
is characteristically influenced by the Ionosphere, it is the refractive

index of the troposphere which couses irregularities on the Propagation
of ultra short waves { ™ = 10 mbrs, ),

We have extlored in detall the pmropagation of the waves between
O.6 and 6 mtrs on a number of lines over land with and without optioal
sight, Laat time measures over sea had oommeneed, but owr stations at
Rugen, Bornholm end Misdroy are occupded now by the Russian army.

Cur measures remresent records over several years. JSound-
frequenoy-modulated transmittera are reoceived over distances of 30 to
200 mdles and the detected sounds are recorded as measure for the high

frequenoy amplitude. : :

The constmacy over long time of the trensmitting power and of
amplification amd linsarity of the receivers were ensured by
particular tricks.

4bout the results of the messuranents we notice here shortly:

(1) Statistioal material about the usefulness of radio peths in the
named wave-band, in dependence of time of day or time of year
and of the geographical situation, i.e, probability of the
appearance of fadlings in differentlasl great,

(2) Dependence of fadings from wave lengths and situation of the
receivera.

(3) Diminution and removel of fading by use of multiple receiving.

(4) Increase of Gisturbences with increasing frequency; the absence
of fading on waves of 6 mtrs length on optical paths,

(5) “Hyperextension", i.e. receiving far beyond the optical horizon
only by weather, which adds the appearance of fadings with
the opticel horizon.

Theoretical considerations sbout the influence oy the refractive
index in the troposphere particularly on diffuse boundsries or layers,
in which the refraotive index strongly varies, makes clear the results
of measurements, :
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Inatitute of Badio Researoh
Station "Exrika® near Irenhenburg

The station m‘ review for information.

The station "Erika" belongs to the Inatitute of Radio Research
Bramnenburg/Im. Campetent to ell questiong is the director of the
Institute of Radio Research Prof. Dr. Ing. Paul Freiherrvon Handel,
who already heas had transactions with officers of 12th Armd. Div.
U.8.4.

The station firstly was in service for trying the "Erilka"™ fine
navigatiom method, whose inventor is Dr. Pfister of our institute.
Noreover the Station was usedl especially to research the ropagation
of ultrashort waves., There are six tramsmitters of ultreashort waves
(cach has & power of 5 Kw) and four receiver stations for measuring
and controlling: two stations in distance of ca 3 lm near Mangfall,
one etation narth of Munchen and one incomplete station in the
Fichtel Mountains.

The doouments of our recent inquiries we have brought in securlty
to several places in the neighbourhood, because we feared that they
would be destroyed by bamber action. 4ll published accounts including
the searet ones you may see at Dr. Pfister in Pulisch near Bed-Aibling
or at the Directary of our institute in Brannenburg/Inr.

Signed by Dr. Gabmern.

Addresses:

Directary of Institute of Badio Besearch: Bramenburg/Inn. Prof. Dr.
Ing. Prelberr von Telefon Brennenburg Nr. 6.

Chief of department 1: Dr. Pfister, Castle pullack near Bad-Aibling,
Telephane Aibling Nr. 286.

Statlon "Erika" near Irschenberg: Dr. Gabmann, Telephon Bruckiuhl Hr. 3.



The BErdika iim-ﬂnigtim' met hod

In an sjrplane are placed two kinds of watohes, the hands of
which show two nmumbers of ooordinates in space, coming from two trams-
mitter-stations like two crcesing fans. In comparison with a map,
where the beams of the two fans are drawa and numbered, the pdlot
is able to mee ths position of his airplane at any moment.

The method was developed as a result of research an the prope-
gation of ultra-short waves. The principle is the measurement of
phase difference between two tones of 50 os received in the airplape
a8 modulations of two hagh-frequency waves about 9 m wavalength
tramsmittad by Erika-stations. These two tones drive two synohromized
motors in the wetoh. The two motars are coupled with one another by a
"Differential” (lnmown from the motor car). Each change of phase
difference of the tones is shown by a twning of the hand.

The oonstruotion of the station is made in suoh a way that there
are six sptennes mounted at six different towers, two antennas of
which form a unit, so that we have 3 pairs of sntennas. The distanoces
of each pair of antennas are striotly defined (2, 3 and 27A). These
three pairs of anteamas transmit three different high frequency waves
modulated with a tone of oa 50 as. There is a special way of
nodulation in making the high frequency of one antemna of the pair
about 50 os higher than the other by a motar-driven phase-shifter
known as "gniometer® of special ocomstruction. The three modulated
frequercios are destined for three systems oalled (translated)
“rough", "relation" and "FMine® (in relation to the above defined
distances of antemnss).

The afore-mentioned motars in the watohea of sirplane now are
driven in suoh a way that the firat motor goes with the tone
“relation® and the second one with "rough® ar "fine®., By changing the
wavelength from "rough" to "fine"” the pilot can see hisg position line
to the exactpeas of the "fine* system, thirty times as accurate as
the rough syntem,

It will be olear that the phases of the two tones are functions
of the position of the airplane in open zpace. It would be easier
to understand the functions by thinicding of only one tower for the
system "relation", the high frequency of wirloch is amplitude-’
modulated with 50 ca. That tone would be the fixed point for the
phase measuring. There were mractical causes to make all the three
pystems alike. In the before-~mentioned osse the distances of
antermas for "fine™ and "rough®™ would have been 27 + 3, 30Aand
3 «2 =1MN . That is the cvause why the distance of 27 instead of
30 AN haa been chosen.
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Thess explapations must be sufficient for the complicated theory
of phase measuring by "Erika".

As was explained, we have two transmitter stations for position-
finding. In practioce, the pilot receives with the wavelength for "rougd
and after having reached his target meagures with "fine®. He has to
reoeive 6 wavelengths. For eaoh watch he receives at first the rough.

The exactness of the measuring should be + 600 feet at & range
from airplane to transmitter of 300 miles., We had two stations in
Germany, one near Munioh and the cther near Viemma. The atation near
Vienna can be reached, but it could only transmit for short times
because of minor faults in comstruotion of sets., On accownt of the
simplicity of service the method haa beocome especially useful for peace
& nd there iz no doubt that it would be the beat of all dinds of
navigation methods.

We have considered simplifying the aspparatus recently, by using
four high-frequency receivers with two additional amplifiers and two
watchea, but these projeots had to be stopped by other tasimfor war.

Diplom. Ingenieur Neun
Station Exika,



REFORT VII

Investigation of Xamet Eg:erimental Site at Ismaning
Adjacent to Radio Minich

Date 21 May 1945

Investigators VW/C Edwards, R.A.E. 2
Mr. Soderman, A4.B.L.15 CIOS Group 1
S/L. Farvisa  T.R.E. 5

Persomel Interrogated: Dr. Streimer, BEHF
Dr. Scherzer, EHP
Dr. Birkheim, Ferdinand Braun Inst.

Dr. Birkheim was the engineer engaged on the experimental vork
for Prof. von Handel (Ferdinand Braan Inst.)}. Dr. Streimer and

Dr. Scherzer belong to a different argenisation but are evasuated frau

‘Berlin and live on the same site.

Komet is a long range navigational aid for use by aircraft ar
shipa: the Luftwaffe were the sponsors. for the research mroject in tie
first instance, but the Kriegsmarine later beceme interested amd
proceeded to comduct thelir own experiments at Sonderburg in Denmmark
on & modified system called Wollemwever, assisted by ENK (Dr. Bachem),
Konstanz.

There have been 2 forms of Xomet, providing different methods of
eliminsting (or sllowing for) the azimuthal error due o the angle of
elevation of the sky wave .on which observation is made. No sueh
ervor is obtoined if the equi-signal plane is noruel to the asrdal
array, and the first Komet system used large nwubers of aerials 30

apart. A peir of aeriuls ceudd then be chosen which gave an equisigmal

in approx. the requi:wu darection, ond normel to the iine jeoining
the pair of aerials. The serials for one freguency range were thus
arreyed around the arc of a cirole ond several seis of aerials (of
different heights) were arrayed concentrically so that a number of
frequencies would be available far different times of doy.

L
ff",l{ff;JJ—J | ,
4 '; 7 LJ,’L]/[’// l/lf

A _
A B - o2
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3uch a Eomet aystem was installed at Bordeaux and was captured by
the Allies, but no equipnent had been installed. As far as these
persumel are informed, no other site had beem inatalled with this
typre. Considerable techrdcal difficulty wes experienced in feeding
the aerials due to the coupling between the elements of suoch a oom-

Pliocated netwark. The difficilties were never sclved and the system
wag dropped.

It was suoceeded by the much simplified S-aerial system which
was inspected at thies target. Two "basico-lines™ only are used A
By & A1, By.

At Ismaning the angle batween
AQ\QX B1 the arreys is 30°: this is
not oritical and is ohosen by
omsideration of the area to
Ix— C be covered by the system.
Ap/ 832

C is & central omni-directional serdial.

The phases of the ourrents in A2, B2 were rotated by means of a
goniometer whioh is driven mechanioally at a slow speed:-

C (FIXeD)

’ Tracing out the field strength
at a remote point over cns
cyole of events the resultant

/( \ "polar diagram” at the
— observer bacomes:~

(I

The complete rotation-of Ap & By phases takes 6 seconds

epproximately, i.:. the beacon apparently rotates through the
observer in 6 secs.

In addition to this slow phase rotation by the gondometer Ap &
Bp are each changed 150° in phése at a switching rate of 70 per second:-

C 1 -
BN | R
L. jrom b ™ By NAr L uRe : : ,L :l

| ‘ Bo L B
30 that the RF envelope app Rzﬂ:—/ - L....| -
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For monitoring parposes these envelopes are observed by f£1lling
in with a 1000 cps beat note in the regeiving equipment. On & slow
time base the IP exvelope appesrs as below {a pioture whioh has been

photogrophed many times in England);=-

'/CROS! OVER
i
i
il l
IDENTIFICATION
(UINNOHG ZEICREN TOCYCLE 9Q WAVE PHASE REVERSALS oF A2t Ba

A short break (Kemmungseiochen) is made in the tramsmission teo
jrovide a refearence bearing.

At the transmitting station, momitoring of the phasing and

"Eerzmngzeiohen® is obtained by means of remote recsivers mounted on
a virculsr aro at a distanoe of approximately 200 meters, and the
outputs of whiok are brought fo the control desk. The receivers can

be seleoted at will. _/nzcawma. HIVES

-

At the receaving station the bearing of the bemoon is obtalnsd
from a messuremsnt of the time interval between the characteristio

break in the transmission, and the cross-over point.

Errars due to angle of elevation

The time interval beiween the pip and the cross-over snables
the bearing of the beacon from the cbserver to be found. However,
timing between the observed oross—over snd the break only gives the

- &Y -




true azimuth angle, when the ocbaerver is on a line perpendioulsr to
the array. At anmy other szimith angle, and owing to the angle of
slevation of the sky wave on which observation is made, the cbserved
angle ie in error owing to the unequal distances from the outer
aerials. Theequisignal swrface is in faot not a plane but a
hyperboledd.

In order that this convenient type of rotating beaoon can be used
with a high degree of accuracy the eslevation-angle-distcrtion is
allowed for by having a seoond complete aerial system whose base line
is inclined at some erbitrary angle to that of the first system (e.g.
AqCBq inolined to A2 CB2 at aprroximately 30° at Munioch). True
azimuth angle is given from the projection on the ground of the point
of intexrsection of the two hyperboloids from system 1 and system 2
respectively, and is found from a chart.

Measuring the Time Intervals

Determination of the time intervals from Kemumgrelchen to oross-
over for system 1 and system 2 is done from an automatic recorder
fitted in the airaraft or ship. The record appeara as below.

||
t /
TCROLY OVER |POIHT |SYSTEM | (R
,.cm: OVER, [POINT |SYsTEM 2 A
f oBs er.ln ANGLE | 8
- ; S&CS
O VED ANGLE FOR. : '
f *’?‘TTLS* 8 FOR| SYSTEM |
ZEROISYSTEM 1 '
1ERQ [SYSTEM 2 | STx
terks made by !:M"!_ --!M‘"j_ Printing goes from
* Kennung zeiochen™ bottom to top
alternately ]
one and two

Recorder Mechanigm

A simple single-thread spline-type recording drum rotates onoce
in & seoonds, contimsously-driven in syncilronism with the gonicmeter.
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The spline is inked end nrmally the peper, which is fed past it
at a rate of apmroximetely one centimetre per minute, is not in
oontact with the spline.

The rocker frame which holds it away from the spline is pivoted
and is comnested to a relay srmature go that the paper touchea the
drun whenever the relay is operated.

The relay is arranged to operate whenever the 70 cycle component
vanishes, 1.e. at cach break and at the crosa-over points, In this
way, the recard illustrated above is mroduoed.

FPerformanos

It is claimed that by using the oarect freguenoy (from a table
provided by Ir. Dieminger of the lonospheric farecesting servioce an
acouracy of 0.7° ia possible and the maximm error cbserved on the
Berlin - Siclly lime was 1,59 throughout the seasons. (This line was
normal to the line joining the seriais end so only ons system was used,
sending 2 breaks continuously).

Ranges of 1000 to 1500 km are claimed,
Ko operational trials have ever been made.

The time taken to obtain a fix, using two Komet stations, is
L minutes minimm, and may in practice take up to 10 minutes.

Frequencies so far employed have been
5.13 Mo/s 6.75 Mo/s 9.83 Mo/s

Transmitter power was 800 wattis

Doouments

No documents were availasble at the Komet site but a good des-
ocription of the background work is given in 2 pgeneral report by the
Ferdinend Braun Institute called:-

Beitrage fur Theorie u. Teohnik der Funknavigation
Teil 1 (Nv 802/13
Teil 2 (Mv 802/2

Segueme

aerial syatem 1 is operated for one minute with only one
*Kennungzeichen® break then the change-over 1s made to aerial system
2 for the next minute, identification being given by the presence of
2 "Kemungzeichen® and so on with alternate minutes of the frana-
mission being from system 1 and then system 2.
- 56 w



REFORT VIII

Swifting, pear gmdaberg@_r_ooh. Part of Sky-wave Seotiomn

Investigated by: C.P. Rdwerds  W/0 R.A.R.
¥. Caplin Capt. 8§.R.D.X.
Ombexrg ¢.C.3ig 0.
Date: 26 May 1945
Location: Swifting village 5 km B of Samdsberg. Wooden building

Dispersal Stoares:

Unterschondorf on Ammer See. Lab. instruwments of good
quality, HF and VHF. Houss of Ludglg Weigh, 138
Schondort.

Epfenhausen 7 ka NE of Sandsberg. Baw matearials, sorews,eto.

A:erield Smﬂaberg. HF oable: transmitter parta rur Ic-at.

S¥ side: Junk store and & mast Adooock
station.

School house Swifting. Bulk now retwrned to laboratories.

Parsoonel: Ten qualified staff in total ocomplement of about 40.

(1) Dr. Crome

(Abteilungslieter: Rammweller) formerly on I-ray
work Zemmeck at Mundioh.

Parformance measurements on Eleotra, Komet wnd other
HP CW navigational aystems.

(2) Dr. Martin formlerly with Debye on moleoular physios.

Carried out experimsnts on under direction of Graf
Soden von Frauenhofenon the Frequency modulation
of pulses to inorease range of radar eguipment.
Wark inoomplete, Soden's name appears on an offioce
at Rrappenburg, but he is thought to be either in
Munioh or at his castle near Landahut,

{3) Dr.Mitzalka, formerly on cosxio ray researoh.

Investipgation of ionospherio propagatlion in relation
to solar phenomensa. Recently working on centimetre-

wave telephony and beaconry uping gas tube
modulators associated with Prof. Kooll in this work

{4) Dipl. Phys. Dessauer, formerly under Zemneok.

Worked at Kochel and later at Swifting on propagation
measurementas for sky-wave pav, syatems.
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Also worked with Crome on the discharge of airoraft
static by addition of dibromethylene (0.85%) to the
fuel, Jet propelled aircraft were used. &k repoxt which
mey be very impartant was oollected, entitled
"glektrcetatischs Einaufladungen ven Flugseugen ud
einimu:r weg su deren Beseitipmg" von G.Dessauer

d -2. 9“#.

(5) Dr.Priedl, farmerly under Beck at Tubigen Umiversity.
Read of experimental group at Ismsnning statiom.
At Swifting, Priedl also worked oo anti-interference
rader by F.M,. pulses.

(6) Dipl. Ing. Hummrich, formerly TH Darnstadt, on electron optiocs.
(7) Pipd. Ing. Sandstorfer
(8) Herr Strack., sx-Telefumken. Adoock D/F specialist.
(9) Herr Weber. Teacher. Statistloal expert who analysed records.
(10) Dr. Zismerman. Student of Barkhaugen at Dresden.
Docuwsnts

Many documents remsin at Swifting, the large majoxrity being
records of Kowst navigation system measurements, the main wark of
this labaratory.

The following reparts not gensrally issued by F.B.Inat. were
extracted:-

{1) "Arbeiten der Abt. 3 des Ferdinand-Braun - Institutes, Swifting
13.5.45." It is a complets statement and contains mudh
important detail.

(2) A repart on dimcharge of airoraft atatio referred to upder
Dessauer.

(3) Results of propagstion measurements on the Komet system over
a long period. No yeot issued but coples are being prepared at
Swif ting for colleotion on or about 1at June 1945.

(&) Two oopies of chart for determination of 2 & B from the known
values of St & S» (Xomet System).

N.E. The remeining technical data on Komet is avallable among

the official reports of the F.B. Institutes, amd a
complete installation in working order s at Ismaning.
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Activities
Theae are given in the attached report but are suwxmarised below:-

(1) Research on wave propagation in the ocase of indireot ray
workdng partioulerly in aonneotion with Komet navigation system

(2) Research on radar, during recent months only. A oontribution to
the work by v. Eandel and v. Soden on elimipation of inter-
ference with radar by a frequency modulatio process,

(3) The radar asystem "Sandsknecht* of v. Sodem.

(4) Modulation of centimeter waves by ionised gas contained in
a glass tube fitting into a oylindrical cavity resonator,

{5) Research on discharge of airoraft statio.

(6) Research on great-oircle deviations of icnosphere waves and
dependence on solar and magnetic conditions.

(7) Analysis, with Kochel station and ¥FO, by v. Soden and a
paper by Dessauer on methods for synchronisation of ground
stations (the method used by the Allies not being known).

(8) D/F on idlometer waves, e.g. Rugby on 16 km. Propagation
study on a site at Lake Constance., This site used a
U-Adecook of 60 meters base with 30 meter masts, the work
being done by a Dipl. Ing., Foldena under the direction of
Dr. Crone. Started work Dec. 1944.

(3) Preliminary work has been dane on the use of the Komet
system recelver for acourate direction-finding.

Eguignt

The laboratoriss were well equipped with teat gear of all kinds,
ingluding much of Italian and French manufaoture, and the model-shop
contained some 16 lathes and other mociine~tools of up~to-date design

The following are worthy of mention:

(1) Quartz-controlled stenderd-frequency equipment; fundamental
100 ko/s with decade division down to 1 oycle/sec. amd
with synohronous clook connected to it.

? (2) Slotted concentric measuring lines one meter long, highly
engineared, and extremely attractive.
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(3) Eleotronic frequency meter O to 60 kn/s by A.E.G. with
€& inoh acale,

(4) Dark-room, well fitted. Oscilloscope camera lenses hidden
far safety. Some photogrephic equipment removed by
French. &

(5) Valves "lighthouse" concentric all ceramic interval anode
tricdes type LDS used in 20 am ocscilletiom for Q
measurements.

NB -~ This station possesses & bock on the whole range of
special velves by Telefunken.

Target Information

Dispersals mentioned above have not been examined. The very-
long-wave Adoock at Lake Constance and the 6-must Adcock at
Sandsberg have not been examined. Enguiries are Larens apd Tele-
funken revealed that Dipl. Ing. Rehn (Telefunken) is held by
Prench, possibly at Diessen on the Ammer See.

Requests by Stafl

Ir. Crone urgently requested permission to continue the work
on F.M, of pulse which is nearing completion, on behalf of the
Allies.
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HEYORT IX

Investigation of Versuchstation Hersogstand., Koohel
]iunoapbar:lc research shti.uni

te 26th May 1945

Inveatigators:
S/L. Parvis T.R.E.
Lt. Redgment A.S B,
Capt. Snowden R.R.JE.
M. Hansel R.C.A,

Personnel Interrogated: Dipl. Phys. John Peterson.

The atation is run by Dipl. Phys. John Petersen, with Dr.Byfrig
and 3 other men assistants plus 2 women assistants end is an out-
station of the Ferdinand Braun Institut.

A brief histary of the station im that it wes teken over from
Lorenz by Prof. Zemnsok of Technlsche Hochsohule Mumlch, in 1930,
Prof, Zenneck ran it as an ionospherio research out-station of the
Technische Hoohachule, with Dr, Goubau as his sasistant. Dr.Goubau
is now Professor at Jema where he suoceeded Professcr Esan,
Petersen came in 1535. 1In 1939 the station was talkemn over by the
Deutsche Yersuchsanstalt fur Luftfaht to ascreem the personnal from
military sexrvice since the informetion provided was of use to the
state (Prof. v. Handel was a member of the INL). When in 1943 Prof.
Von Handel was given the Ferdinand Braum Institute the statjion became
part of the Inatitute.

Until 1337 soundings were taken at fixed frequemnies only,
voriing with Berlin DVP for oblique measurements, then in 1937
Dr, Goubau bullt the continucuely variable automatic equipment for
1 - 10 Mo/s which is now in use. The F.R.F. is 50 o/s, power output
200 watts into 2 horizontal dipoles, 1-3 Mo/s (slung between hillsides)
and 3-10 Mo/s. (The dipoles are made of the cage type and & new ome
is Just being ercoted with a 2 metre ocage). Pulse length approx.
100 microseconds.

The present scheme is to take messursments every 15 mimutes
(sutomatically throughout the 24 hours) and record on film, There
are gomplete film records for the laat 14 years,

3ince 1939 results in standard tabular form have beem pessed to
Zentralstelle fur Funkberatung near Ried. (& freq. advice buresu
founded by the Luftwaffe and later taken over by the Army). Other
ionospheric stations reporting to this Zentralstelle were:
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Leacbersd ot
Qslo
Mericdselfrieden
Tromso
Nikolait
Cancasus Mta
Athens

Jyracuse

Medon (France )
Angers (France)

K born

Liegefeld (near Welmar)
Koln

Romne

£ guipment

The 200 watt tranamitter oompletms the automatic sweep from1 to
10 Mo/s in i minutes. Common T and R working is employed and the
block uol‘lemtia diagram is glven:

PULSED jﬁ_ MIXER] e
OSCILLATOR, s,tf,

d '_‘J f MECHANICAL

(1 Swise - ) p y ’ / ) N C
oSl Amj_hf E E GANGLING
{ 1 *

T AMPLIFIER |

], ALRIAL

MIXER 4 Rx AMPLIFIER A
+
fo 2§
ECEIVE
{0@ WER IF) PULBE MODULATOR %
— GENERATOR,
PULSE
¥ SYNCH,

' The tunes R/F circuits are common to the T and R the amplifier
whioh is not required being suppressed. During the transmission o
the pulse the receiver is paralysed and the trapsmitter amplifier
freed; before the pulse returns from the ioncaphere the transmitter
has been cut-off and the receiver becomes operative.

The major part of the receiver selectivity is in the IF
amplifier, The gaging is perfarmed mechanically by means of cams.
To obtain the wide tuning ra.ge both L and C are varied, O - 180° of
the condenser being used for one range, snd 180° - 360° being used
for the second range, where o different set »f inductances have been
brought into cirecuit. Variable inductance ic obtained by using the
rotors of variometers, whose stutors are rocked by cime to give the

required time voriation of f‘requep.gy.
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The recording mechanismm consists of a camera whioh is alowly
traversed aorces a cathode ray tube; a number of records are placed
on one film.

A new transmitter, giving 800 watts =nd covering up to 20 Ma/s
is under construction., Por experimental work a transportable

equipment was being bullt in & rask approx. 4 £t. x 2 £1. x 1 ft.
Results

All the results except the film records were removed by Major

Kojan, U.S, Slignal Corps, and taken to the Interservices Ionospheric
Bureau at Gt. Baddow, Bssex.

Publi c:g_rtions :

All the recent publications were removed by Major Kojan, with the
results., Some which were not teXen are listed below:

1. Mttellung der deutschen dkademie der Luftfahrtforschung
Band 2 1943 Hefr 2

2. Deutche Luftfarachung. Foarsching Besicht u. 1943

3+ Probleme u. Ergebnisse der Ionosphere fram Jenaische
Zeitaohrift fur Medezin u. Naturwissenschaft BRad 77

1944
k. HFT 1940 Vol 5 pp 129-136
5. HPT 1943 Vol 62 Heft 5. M 133
6. HPT 1936 Vol 48 M 7-21
7. HFT 19450 Vol 55 M 86-9)

8. Die Naturwissenschaftem 1942 30 Jahrgang Heft S0/51

9. Sohriften der Deutachean Akadepde der Luftfahrtiforschung
1943 Band 7 Heft 1. Uber die Tagliche
Sobwaniangen in Zustand der F-Sohicht

10. Schriften der Deutsohen Akademie der Luftfalcritforschung
194 Band 8 Heft 1.

11, Schriften der Deutschen Akademie der Lufifshriforsohung
194 Band & Heft 1.

12. Schriften der Deutschen Akademie der Luftfabrtforschung
1942 Heft 51 Pg-1

15. Schrif'ten der Deutschen Akademie der Luftfahriforschung
1940 31st May Pg 43

14e Ferdinand Braun Inst. (not published) "Inwieweit lasst
die Tagesziffen B {number supplied by Prof. Bartels frcm
his lagnetical observatory at Potsdam} auf der
Abendxongentration Schliessen"

15. Bedtrage zuwr Erfassung der Ireiten Abhangigheit der EM
Ronzeotration der F» Shicht 18 July 1942 not published

16. Kine neue daratellumgform von Ionsphorergebnissen
Oot 194, by Eyfrig

17. Vergleich der Imuspharergetnissen der Versuchsstation
Herzogatamd mit deren c_?.gs 1n.B.8, Waahington Peb 1942,



18. (Zentralstells) Porschungsbaricht Nr 1543
L] ]

19, Nx 782
20. " " Nr 1809

22, Die Wissenschaftlichen Unterlags fur die
Kongtruktion eines Frequenzachiebere besuglioh
dar F schicht (Eyfrig) not published 25 Oot 1943.

Aztronomical data wes obtained as required from Herr Brumer
in Switzerland, and from the Framhofer Inst. in Prieburg. There

1s a recording astronomiosal station on the top of the Wendelstein
near Brannenbuarg.

Reocmuendation

It is strongly recommended that this station be allowed to
continue 1lts routine ionospheric sounding work in order to rovide
its results to the Allies.

Lt. Redgment
8/L. Farvis
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Pm’!"ct 1o
B. EENST ORLICH INSTITUTR

REPORT I,

Mechanical Vibrators as Filters for Harmonles.

A) Project was suggested in 4940 or 1941 bei Heereswaffensut
WPt 7-IV.

B) Theoretical and experimental work.
C) Dr. Paulstich. -

D) Tuningfork standard frequency transmitter with temperature
control, Special cathode ray oscillograph. Audio~frequency
tranmmitier for precision-tuning. 8Screened boxes for holding
the vibrating elements wlth exciting and pick-up headings. Steel
strips and nickel rods with tubes as vibrating elements.
Wien-Robinson Bridge for frequency-metering. Auxiliary
transmitters, amplifiera, phonea and the like.

All of this equipment has as yet not been evacuated fram
Welferadorf, except an auxilliary tranamitter with power pack and
sape magnetiring coilas for niokel rods,

E) The project aima at establishing filtering equipment, by which
the harmmonics of a fundamental frequency chosen at will within a
certaln ammll range can sharply be picked up out of amy mixture
of frequenciess Mechanical systems, able to oscillate in
varicus modes with different frequencies are used as oosillating
circulta, They are tuned to the fundamental frequency by
superimpoaed stresses, corrected to the ldeal law of harmonics
bty mechanical loading or outting, excited by suitably arranged
exciting coils and provided with thoroughly discoupled pick-ups.
Infiuence ¢f quality, phase shift, and undesired coupling
between different modes of oscilleting are investigated.

F) Theoretical and experimental investigations on transverse
vibrating steel strips incl, corrective lcading to realise
ideal harmonic lew are completed,

Theoretical considerations on longitudinal magnetostrictive
excitation of nickel tubes and rods almost campleted.
Experimental work with regard to deviations from ideal law ad-
vanced. Methods of cutting to arrive at idesl law under
consideration. Messurementa of phase shift and quality for
the magnetostrictive device and fundamental cconsiderations on
other kinda of mechanical vibrators (diaphragms, air-columns,
cavities and so on) outstanding and desirable.
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) Completed pert of work concerning the steel strip vibrator was
published about 1 or 2 years ago as part of a paper of
Dr, Faul stiche,

*Electromechaniocsl Filter Equipment for Damping
Hum arising from Hermonlos of a 50 c/s Supply™.

The paper is evacuated from Welferadoerf in 9 copies and
listed under C.1 and O.5.



Project 2.

ERNST (BLICH INSTTTUTE

Extirpation of Hum by Mechanioal
Resonant Pilters.

4) ?m;}ict was suggested in 1940 or 1941 bei Heeresweffenamt WaPruf
- TV :

B) Theoretiocal and experimental work.
C) Ir. Paulatioh.

D) Steel-strip with soreening box, twiing handle, exciting and pick-
up ooils} specisl amplifisr to correct for different phase shift
and amplitude for the harmonics dealt with, suited to normal

knapsack-equipment of the German arymy.

41l of this equipment has been handed to the Heereswaffensmt '
whioh wanted to carry out informative tests with the equipment;
it has therefore not been evacuated from Wolfersdor?.

E) Transverse oscillating steel strips (see Project I) are tuned
to a fundamentel frequemcy of 50 o/s or the frequency of the
supply concernsd by means of precision setting of its internal
stress, The tensiocns picked up from the oacillating strip
are smplified in a 3 atage amplifier, with corrective elemants
for stage coupling to account for the differences in smplitude
and phase of the strip-tension output dus to the differences in
Quality, The output of the smplifier is comnected in
counter series to the input voltage, thus removing the harmonics to
a high degree % remaining) without impairing languege, To
be used for no knapsack equipment for listening by meana
of earthed soundings inatead of hitherto employed electrical
filters,

P) Entirely completed. Devioe hag been delivered., Tests have
given satisfectory results.
8hould practical use be taken into consideration, development
of the device to meet practical requirements with regard to
sturdy and narrow design would be advisahle, Further decrease
of level of barmonics and extension up to higher orders seems
to be within the scope of the project, would however require
further theoreticel and experimental investigation.

G) Completed about 1 or 2 years ago, Published as second part of
a4 paper presented by Dr. Faulstioh.

"Electromechanical Pilter Equipment for Demping Hum
arising from Harmonics _é:_;.‘ 50 o/a Supply"



The paper has been evacuated from Wolfersdorf in 9 copies and
has been listed under C1 and 05, :




Froject Je

lechanical Resonant Filters as Anti-Jasming for RADAR.

Codanasma SKam!

A) Officia) order was given by the "Bevollmechtigter der Hoch~
frequenzforschung (BHF) "ecting on behalf of the "Forschungsffhrung
des Reichmmimisters der Juftfahrt und (berbefehlahabers der
Luftwaffe%. The order was given in 1944, though the work was begun
in the preceding year.

B) Theoretical and experimental work.

C) Dre Faulstich and Dipl. Ing. Reiohardt.

D) In order to select the useful reflected signals out of jJwming
signals, which normally are not coherent with the right ones, a
mechanical resonant system (magnetostrictive nickel rod) is used
according to the fundamental considerations set forth in project 1.
Even ag well a odd hammonios up to the 60th order of the rod must be
used in order to arrive at the accuracy of distance metering desired,
the pulse frequency being controlled by the fundamental of the rod.
Tuning is affected by homogeneous premagnetizing, adjuating of the
harionic law by cutting and/or homogeneous demagnetizing. Difference
in the resonant properties due to quality are amoothed by the
coupling elements of a multi-stage amplifier,

F) Theoretical work almost completed.

Experimental work with regard to law of hammonics, quality and phase
shift advannsed, 40th to 50th harmonic resched.

Amplifier for output under construciion.,

Further experimental work for matching perts together and to the
RADAR equipment neceasary; extension to 60th harmonic desirsble.
Simple and reliable method of cutting the rod er tube to proper
harmonic law wanted, which requires further experimental work,

that has Jjuat been begun,

C) Not campleted. No reports available except short proviaional
notes fixed up weekly by the investigators. These notes have not
been found during the inspection in Wolfersdorf, they might
perhaps have been inserted in personal files of the investigators.

D) Audio frequency transmitters of diffetent types. Premagnetizing
¢oileze  Theze rarts have been tranaferred to I'-Branch G~2
Wiesbaden and are clasaified under ¢1 to 6 in the list of evacuated
material.,. Nickel rods and tubes of nproper dimensions with holding
equipment, exciting coils, pick~ups, demagnetizing coils, special
amplifier, cathode ray oscillograph, output meter, and normal
accessories have not been evacuated as yet,
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E)

Project do

Pulse Modulat as & Means of Removing RADAR -
Disturbances due to Window.
Codenameé = ROGIAUR,

The project was suggested by the "Hevollmachtigter der
Hochfraquenzforachung™ in 194

Theortical and practical work.

German design of Rotterdsm-Equipment i.e. HpS. The device with
all necessary accessories was moved from Danzig to the Reicha-

stelle in Berlin- Gatow in the beginning of February. From thence

it was erroneously shipped to Ulm-Dornstadt in March. So far
I am infored it has reached neither Dornetadt, nor Wolfersdorf.
Pulae generator, special cathode rey oscillograph for pulses,
additional automatic frequency adjusting devioe for auxiliary
oacillator of the Rotterdam. All of these davices were almost
completed. The final work was to be done by the peracnnel left
in Travesmmdpg,where the equipment ashould still be availablae.
Pulse analyser, This device, too, was under construction in
Travemunds and should be found thare., For further details aee
Project 38(G) Tube for load modulation of main signal connected
to branch of antenna feeder. First design was evacuated from
Wolfersadoxf to T-Branch G=-2 in Wisbaden,

Dipl.Ing.Hollmenn and Dr. Faulstich (cand.electr. Dreyer and
Vesper)

Radially noving reflectors such as planes can be separated from
fixed reflectors such as window by superimposing the reflected
signals on the signal of an auwdliary transmitter cohsrent in
phase, At Hyperfrequency this method fails on account of the
difficulties involved in eateblishing the phase coherence. In
our project the main pulses of 3000 me/s were to be modulated
by means of a diode controlled by a 2% lc/a tranamitter. The
auxiliary oscillator of the main equipment should be shifted
to 3015 Mc/s, thus originating two intermediate frequencies of
10 and 15 mc/s with the upper sideband and the carrier of the
signale, ith a band width of the nomal receiver of 6 Mc/s
no changes to this amplifier are needesd except exact adjusiment
of the 15 Hc/s dif'ference to the carrier.

Theoratical considerations of the problem had essentially been
completed,
The Rotterdam equipment of normal design was studied and had
been worked over to meet practical service conditions.
The majn parts for the experimental work were approaching
caupletion,
The essential work still to be executed comprises; Testing
of the different auxiliary parts and assembly of the equipment
as a whole for final tests.
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(G)In January 1945 a provisional report on the theoretical
oonsiderations and the comolusions arrived at has been prepared
by one of the investigators (Dipl.Ing.Hollmann), A amall
mumber of ocoples of thls paper hes been sent to interested
people Iincluding the EHF snd the Ressarch Dept., of the German
Ministry of Airoreft., No copy was found Wolfersdorf.



A)

Projaat 5,

Guiding beam System at 600 me/s for Remote~controlled
Rocketa,
Codensmes;~ Libelle and Gloria.

The project was suggested by the "Bevollmachtigter der Hoch-
frequenzforschung (BHF) on behalf of the Research laboratorles
of the V.2 Department of {he Heereswaffenamt in Peensmumde,
The order was given in 194,

Theoretical and practical wark.
Dipl.Ing.Battac, Dr, Faulstich and cand.electr.Goedecks,

V.2e Rogkets have hithesrto been contralled with ultrs short waves.
Such a type of device can easily be jarmed. In order to enswre
a higher degres of reliability of the control a decrease in wave-
length was ocnsidered., It was intended to make use of the normal
squipment in the rocket adding & simple hyperfrequency receiver
with & pripary bandfilter circuit tuned to 2 frequencies the
difference of which equals the prior receiver frequency. The
normal receiver now acts as an intermediate frequency stage of

the whole eguipment. The “Gloria" order related to the testing
of the hyperfrequency link, which was designed by a factory.

In order t¢ evade the difficulties of stablizing the auxiliary
frequency inside the rocket, it was intended to have an

auxiliary frequency to form the intermediate frequency in the
receiver transmitted from a ground transmitter. The order
"libelle" included adviscry work with regard to the ground equip-
ment (Antennss, trensmitter) as well as the design of the phase
shifting for the beam antennae squipment. A detour line in

the concentric cabhle feeder for the antennae inserted and short-
circuited consecutively was thought most advantageous and was under
construction,

Measuring line for the da-range delivered from Konstanz was tested
in Travemnde and should still be therve,

Precision measuring line should have been completed in the mean
time for the dm-range which was under construction in Travemnde.
Noias generetor was prepared in Travemunde,

"All accesasories too had still been left in Travemunde, Order for

moving to ¥olferadorf hed been given, but did probably not reach
Travemunde on account of dif'ficultles in transport.
Nothing of the equipmemt inwvolved was found in Wolferadorf.

Gloria. FPreliminary testa for one set of the receiver have been
carried out with falrly satisfying resujts. PFurther sats
for thorough investigations were to be delivered by the
factory, but did not arrive until the date of April 15th.

Libelle.Design for the revolving switch for the detour line was
completed, the switeh with all accessories was under
construction in Travemfinde
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Theory. Thaoretical considerations were advances,

G) Work was not completed. The theoretical considerations involved
have been presented to the Heereswaffenamt and to the RHF by the
head of the institute, Prof. Dr, Sohwenkhagen. The copy of
this paper, apparently has been destroyed in Wolfersdorf.



E)

Froject 6.

Heasuring in the 500 to 5000 Mp/= band.

No special order was given to the laboratory. The work relating
to this object was done without written agreement relying on
personal discumajons with the Branches of the BHF concerned.

Mainly experimental work,

DrnMﬂtiCh’ Diplt Ing.Bettac, Dipl.Ing.Schumnda. Dy, liohr,
Dipl.Ing. Eider,

2 msasuring lines of the concentric cable type had been designed
and were completed, They are or should be in Pravemunde.

2 measuring lines of the wave-guide type for the om-range were
under construotion. Part of them was in Travemunde, other partsa
in Wolf'ersdort. They have as yet not been evacuated.
Additional equipment such ae a hyperfrequency signal transmitter,
harmonic generators, detector-voltmeters, matching lines (detours
and branches) were deaigned and almost completed. None of these
rerts were seen in Wolfersdorf except some spare tubes.

At the time being our work was still confined to testing our
own equipment with regard to accuracy, proper funotion,
calibrating and so on. These tests campleted, further work
had to be done along the line of determining the propertles

of supports, bushings, Joinits, plugs, bents, branches, trans-
forming elements and other similex parts espacilally for the renge
of 10 to 30 cm wave-length which was not covered in Germany. A
further object of owr investigations was to be the developmant
of a "through-puti-meter" ie. a non-ebsorbing power~metering
device for hyperfrequency. A separate order of the BHF for
this part of the research was pending.

As mentioned above under D most of the necessary equipment for
the main work was prepared and approsching completion,
Continuation of the work in the intermediate range, where
wave-~guides as well as concentric cables can be used and must
often be coupled together, seems to be desirable,

So far as v can see, there is a definite need for the "through-
put-meter® for the whole waveband concerned. So this devige
should be cultivated preferably.

No reports with regerd to the experimental work have as yec been
given only short weekly summaries of my associates, which atill
may be found in their personal fileas. Not removed from
wolferadorf. The head of the institute, Prof. Dr. Schwenkhagen
has presented some papers for the instruction of the associates
an "Hausberichte",
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1) Iines used as transformers and measuring elements,
2) Pundamental laws of wave propagation in a delsotrin
layer,
3) Fundamental laws of wave-propagation in a ciroular tube,
4) Fundamental laws of wave-propagation in rectangular
tubes.
5} Properties of resonating oircuits for Hyperfrequensy.

Paper nr.1. was evacuated from Wolfersdorf and listed in Wiesbaden
at the T-branch of fice under Nr.V.1.

2 and } have been in Wolfersdorf but were not found, apare coples
should be in Travemunde, together with the manuscript for 4. The
manuscript for 5 ia in Parsan near Vorsfelde, not far from
Braxmschwely,
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D)

E)

Froject 7.

Klectric amd tic rty msasurements up to very
usnoies

T™his project was suggested by the "Bevollmachtigter der
Hoohfrequensforachung (EBHF) in 1944, written order was pending,

Expeximsntal work

Dipl. Ing. Earl Roewer, cand. el. Schroeder

In chemical guesstions Frof, Dr. Kiemm, Head of the Cheaical
Laboratory of the Technische Hochachule Danzig, was
c¢ollaborating with ua,

Msasuring section for conceniric cable line under construntions
in Travemunde, 3ignal transmitters, wavelsngth metering
equipment, audio frequency bridge devices. Preasing arrange-
ments for the dusty material, Partly to be found in .
Travemunde, the reat in Wolferadorf, Nothing has been taken
t0 Wieabaden. Materials to be tested might be foumd at the
laboratory of Prof, Klemm in Schmalkalden (Thuringen) '

Protective coatingas to diminish the reflsoctive power of planea
and siubmarines were taken into consideration (Codenames:
Schwarzes Flugzeug and Schornsteinfeger). Materials for this
purpose should have elevated permeability and dielectrlc con-
stant, the quotient of these properties remaining equal to
that of air. These materials should have moderate dielesotrioc
and magnetic losses to an amount as equal as possible. The
institute was to give the neceasary experimental help for
measuring these properties to the chemista preparing the stuff,
esp, to Prof, Klemm mentioned above and to the laboratories of
the I.G.FParben in Hochst working for this project,

Preliminary tests have been carried out for lower frequencies
wp to some 100 Ko/s with probes handed to us by Frof., Klemm to
find out to what extent and along what laws the properties of
the probes would depend upon the pressure they had been
exposed to when presssd into the proper shape for metering,

The relations between frequency and apparent values of
properties had been studied too. With hyperfrequency equipment
completed now, the investigation on appropriate lines can be
carried on,

Not completed. No report available as yet,



mnot 8.
Causes of atmospherics - How to Qquench them

This project was firat suggeated by the Deutsche Versuchssns-
talt fur Luftfahrt (DVL) in 1940 aoting on behalf of E.4-
Depariment of the Reichaluftfahrtministerium, Later on
additional orders for this projeot were given by the
Forachungafurmmg des Reichamministers der Luftfahrt und
Oberbefehlshsbers der Iuftwaffe and by the Heereswaffenamt
WaPruf 7,

Fractical research work, recording of natural phenomens and
laboratory tests. Additional theoretical conaiderations,

Dr,.%Weinhold Dipl.Ing.Tachikste, Dipl,Ing.Dreike, Dipl,Ing.Fohl.
cand.electr,Ursih, and electr, Wolfarisberger,

Geperating voltmsters with amplifiers evacuated from Wolferadorf
and listed in T-Branch G~2 in Wiesbaden under G I to 8,
Reocslver with speoial output amplifier for recording was not
found in Wolfersdorf, might be picked up in Travemnmde.
Various antennas of normal and special design (were left in
Danzig), Recording equipment for antenna d.c, with Hisentroll,
Not evacuated from Wolfersdorf, perhaps tc be found in
Travemunde.

Calibrating transmitter forrecording squipment, evacuated and
1listed in W¥iesbaden under D.3 and 4. Pulase generator evacuated,
listed D.1. Various normal recelvers such as Fut X, Fug XVI,
PuG XVII, end knapsack receivers of the army., As yet not
evacuated, Locating equipment for atmospherios (Adcock) with
special indiocator tube and photographlc recording. Parts left
in Denzig, parts of the rest evacuated from VWolfersdorf

(Iist D,2.) recording camera atill in Wolf,

According to the reault of the investigations, three main types
of atmoapherics must be considered., 1) Hissing, which is not
dus to precipitation as most of the experts are belleving, but
1s a mere static problem due to excessive potential gradient

in the atomosphere causing periodical breakdown. It cen be
removed by elsctrosbatic shielding of the antemna. 2) Pulses
are due to atmospherics discharge, i.0., to iightning flashes,
which however, contrary to normal opinlon, need not always be
viaible, or be accompanied by thunder, Their dlaturbing
influence to wireleas comrmmnications can be lowsred considerably
by guenching equipment in receiving sets. 3) Grindera are very
similar %o thermal noisea, In the low frequency range they are
mainly due to a rapid sequence of clic-pulses, in the high
frequency range extra-terrestrial causea must be taken into
account. They are tie very limit for useful amplification of
a receiver, 77



¥)

Hissing and theosuntermeasures against this type of statios are
sasentially cleared up, The cause of olics and a mumber of
methods to remove them in reception are lmown. With regard to
this work a final experimental investigation comparing the
officacity and the draw backa of all methods ssems to be highly
deairable. For the grinders nothing exoept some orlenting
tests has been done as yot. Thelr investigation for the whole
frequency range of telscommmications ought to be of the utmost
importance. ~=l .

Part of the results of our inveatigations has bsen laid down in
papers published by the ZWB. Thelr titles are:~

1 Hisaing

2) Recording of Atmospherica at 6 Mc/S

3} Device for Recording the level of clicks and
Resulta for 1942 to 1944.

4) Report on the Meeting: Level of Atmospherics,

The reports numbers 1 t0 3 above were presented by Dr.Meinhold
the report nr.h. gives the survey of all practical work done in
this field in Germany gathered in a meeting held under the
direction of Prof. Dr. Sohwenkhagen who signed the report.

All thess reports were svacuated from Wolferadorf and brought
to T-Branch G-2 Wiesbaden, where they have been listed under D7,
D8, and D 10 a and b respectively.

Purther papers are under preparation:

5) The design of anti-hissing Anvennas
6) Contributions $o the laws of hissing
7} Proposals for standard Nomenclature of Interference,

Files, notes, lists of experimental resulis have been evacuated
from ¥olfersdorf and are in the handas of Prof, Dr, Sohwenkhagen.
It is desirable to have them completied.

wf
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Project 9.

Additional information on Atmo ric Bleotricl
e T L

In 1542 the Forschungsfuhrung des Reichsministera dsr Luftfahrt
und OUberbefehlshabers der TLuftwaffe gave the formal order for
this project, which had already been considered prior to this
date. In the meantime the project hasx often been dropped for
months to push on with other work. :

Experimsntal research of natural data.
Dr, Meinhold, Dipl,Ing.Dreilke, ifiss Seiz, Prof.Dr.Mshmsl,

Generating voltmsters snd additional squipment were removed from
Wolfersdorf and listed in Wiesbaden in the T Branch G-2 Office
under G 1 to 7, cial installations in the ¥ 34 or Do.17 plane
of the institu’ha.s?omight be found in Altenburg or in Travemunds),
Special condenser design for measuring pelar conductivity of the
atmosphere, highly sensitive galvometers and hiasntrolls for
high input resiatance (Not evacuated from Wolfersdorf).

Reocords of the potential gradient of the atwmospheric field have
beon talmn in Dansig for more than one year almost contipuously.
They ahould be prepared with regard to fieldstrength,
fluotuations, of field strength and sign with the meteorological
dates gathered for the same period., This should give the base
for evaluating the real cause of a considerable part of this
field. In addition hereto an inveatigation of the charge spaces
oceurring in the atmosphere near the ground as well as in the
free space espeoially in clouds was prepered, Mirst reaults
have been gathered. In addition the Msasurement cf polar
eleotric conductivity of air and an analysis of the kind of ioms
involved was considered.

Records are taken; comparing them with weather conditions has
been started with preliminary results, Tests for measuring the
space charge by means of generating Volimeters inside a Faraday
osge have successfully besn started. The measurement of
condustivity is under design. Continuation of the work would be
very intereating from a furdamental standpoint, especially with
regard to the question of the origin of thunder-storm electricity.

Not pompleted. FPart of the reaults gathered as yet have been
used for the investigation of project 12. The rest ia not D
published and should not be _published before additional ¢
evaluation has been poseible. Further records might turn out %o
be required, The majority of the results as yet obtained have
been removed from Wolfersdorf and ere in the hands of Prof.

Schwenkhagen.
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Projest 10. !
How to use Atmospherics for Weather Forecaats b

The investigation of this project was done according to appoint- ?-J
ments made with Prof, Dr. Fldtse, Associate of the Department
Sk1 6 of the Oberkommando der Xrisgsmarine with the agreement of
the Bevollmachtigter der Hochfrequenzforschung (BHF). It was
started in 19"’01{'0 —_— -

Gathering of experimental data and evaluation of the resultis,
Dr. Meinhold, Prof, Mshmel, Dipl.Ing.rschikste, Miss Seiz.

Direction finding equipment for atmospherics for 3 wavelengtha
with ink pen recorder has been left in iolferadorf.

Direction finding equipment of Italian design (Prof,Ranzi) was
being installed near Travemmde under the direction of Mr.
Tschikate and should atill be there. Two similar sets were to
be delivered to be installed in different places toc make up a
location finding grid system. Probably, the delivery has not
been executed,

Our feeling that atmospherics could be used as an auxiliary
source of information for forecasting weather is based upon the
definite bellef in each click originating from a tropospherio
discharge. Such discharges (see project 8) are always bound to
areas frequently having air masses of high humddity. The
evaluation of the directional diatribution recorded in Danzig
with the direction finder of lLugeon-Nobile mentioned above gave
evidence that orographic conditions play an important part in
the activity of the “froni™. From Danzig fronts could be
perceived during their movemsnt from the Atlantic coast on to
the Urals Speed of propagation of electric activity seem to he
correlated.

The first results are promising. The ‘experimental work should
alm at finding our best frequencies for the purpose of fore~
castiag and should include the erection of at least 3 identical
atationa of properly designed recording apparatus, with
gufficient length of base, The direction finding equipment of
the Reichsamt fur Wetterdienst deaigned for the location of
single pulses might be taken into consideration, too.

Not finslly completed, The resulis gathered as yet have been
compiled for the maruscript of a paper of FProf. Dr. Mehmel .

Contributions to the relations between the direction and a
distribution of Atmospherics in Danzig and the meieo-
rological conditions on the continent,

The paper is ebout half completed, The main part of the
manuscript and notea for it have been removed from Wolfersdorf

and are in the hends of Prof, Dr. Schwenhagen. |
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Pro,ject 11
Dry Textile Di:oha.rggr for Flanss

Work on this project was done in oonneotion with the Department
GI~CE 5 of ths "Reichsminister der Luftfahrt und Oberbefehls-
haber der Luftwaffe" and in collaboration with the Deutsche
Iufthansa®

Practical work exclusively,
Dr. Meinhold and cand. el. Wolfartsberger

Hemp thread coated with Diagsultol~varnish, Rectifier for High
tension d.c. with power pack, Commercial receiving set with

ocutput meter. Thls equipment has as yet now been removed from
Wolfersdort,

A hemp thread of about 5" length coated with carbon by
varnishing it with Dissultol, a suspension of graphite in some
volatile liquid, has proved to be a very efficient discharger
for atatic charging. Currenta up to about 100 EA are removed
wi.thout causing appreciable interference. Comparative tests
have shown its superiority to the tungaten point suggested by
the VL and in practical use at the Deutache Lufthansa with
regard to interference for most discharge currentis concerned,
It i less expensive than all other kind of dischargers and
needs less maintenance, Flight tests have not been carried on
far encugh to decide the periocd of useful 1life of the devioce.

The diascharger haes been teated in the laboratory. After flight
teste carried out by the Deutsche Lufthansa for 25 houra the
discharger become insffective owing to the coating being wiped
off by the airstream and corresponding increase in resistance.
Purther testing with regard to useful time of 1life end the
wearing proceas under flight conditions are necessary, Tests
with artificial textile fibres with inherent internal
conductivity instead of the surface conductivity used now are
desirable,

Pirst design completed. Results have been summarized in a
report given by Dr. Meinhold,

New type of Discharger for removing Static Charges from
planes.

This paper has been evacuated from Wolfersdorf and is listed
as D.18 in the 1ist of papers of T Branch G 2 in Wlesbaden.
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F)

Project 12.

Cax Atmospherio Electrioity Upaet the Control of
Frojectiles Telecontrolled by Wires

Codename - Fritz X and X.4

This project was suggested by the Electrical Department of the
"Doutache Versuchsanstalt fur Iufifshrt (DVL)" in 1942

Theoretical considerations and experimental work,
ipl.Ing.Fohl, Dipl, Ing. Iwelke, Dr. Meinhold.

Sounding balloons, Kite-Balloons, special wiring, spilling
oequipment, The equipment referred to in commeotion with the
projects 8 and 9 hae been used for this project too. The
equipment has not been evacuated from Wolfersdorf.

With test bombings ocarried out with telecontrolled bombs 1ike
Fritz X troublea had been experiences which were attributed by
sxperts t¢ the influsnce of the atmospheric electric field.

This project was {0 clear up the possibilities of such influence,
Information found in prior literature and own measurements
carried out to complete this information hitherto awvailable

gave the necessary fundamentals for evaluating the influsnce of
potential gradient, space charge, f1eld breaks and currents dus
to the conductivity of the air. 1t is ooncluded that with an
appropriate design no real trouble need bhe feared,

Investigation coopleted in 1945 Further information with regard
to density of space charge desirable (see project 9)

Completed in the beginning of 1945. The conclusions have been
compiled Yo a paper presented by Prof, Sohwenkhagen and Dr,

Meinhold,

Can Atmospheric Electricity Upset the Control of
Projectiles Telecommanded by Wires?

This paper completed In German Language and ready for being
copied, has been translated into English t00 and pdght be typed
from the manuseripts. The German and the Engliah texts have
been evacuated from Wolfersdorf and are in the hands of Prof.

Schwenkhagen.
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Project 13

Limi tations of Kleotrostatic Proximity Puses due to
Atmospheric Electricity

Codename: Kuhglooke

This project was suggested b; the Sonderkommision fur Zunder-
fragen beim Reichsminister fur Rustung und Kriegproduktion
(SKf2)", The formal order was pending. Suggestion was made
sarly in 1945,

Theoretical conalderations based upon the experimental date
available in connsction with project 12.

Dipl. Ing. Fohl. Dr, Meinhold. Prof. Schwenkhagen,
Nothing but the equipment mentioned in compnection with project 12

Electrostatic proximity fuses are operated by the electric field
surrounding a plane due to the charges normaily found on 1ita
surface on account of the combuation process or to taking over
space charges, They are liable to faulty operation caused by
the elaments of atmospherdc electricity, such as; potential
gradisnt and its sudden changes due to discharges, space charge,
conductivity of the air causing current. The project is to
discuss all of these possibilities and to ocompare the level of
the useful aignals due to a plane with the level disturbances
due to meteorological elementa.

The basic information used for project 12 give aufficlent dava
for fixing the considerations, which as yet, have noi been laid
down in writing. They have only been discussed among the
investigators., Exact caloulations of the various influences
and writing of the. manuscript have still to he dome,

No paper available, because work is incoumplete.
-85



E)

F)

Frojeot 14

Contributions to the Knowledge of so-called
Precipitation~Statics

This work was suggested by the “"Forachungafuhrung des
Reichaministers der Luftfahrt und Oberbefanhlihabers der

Luftwaffe® in 1943 or 4l
Main}y experimental work invelved.

Dr. Meinhold, oand,el,¥Wolfartsberger. Valuable assistance has
been given to us by Dipl.Ing.Matachull, associate of Frof,.Dr.
Seiz, head of the high tenaion Laboratory of the Techniache
Hochachule Danzig.

Bigh tension rectifier with power pack such as is mentioned in
comnection with project II, Moving coll oscillograph, cathode
ray osolllograph, Prequency metering equipment, receiver and
outputmeter., Nonme of this equipment has been removed froam
Wolferadorf.

Though tha physical cause of Hissing or Precipitation Static
hys been fully discovered by our work (see project 8), not
sufficient information is available with regard to the full
mechanism of the discontinuous diacharge to the atimosphere from
the point of the aerial. This project is to cover this gap
from a general viewpoint taking into account the dimenaions of
the anterma as well as the conditions and properties of the alr
surrounding the aerial and the stage of the surface. If poaaible
it was intended to explain the frequancy of hissing and the
different behaviour of hissing for different sign of potential
gradients from the general laws of gaseous diacharges,

Quite a lot of experimental research has been done in the winter
1944 to 1945 in the laboratory. Additional tests in the open

air wnder normal weather conditions, were under preparatiom for
the summer {945, but could not be accomplished, Further research
would be highly desirable from a acientific standpoint.

The experimental data gathered giving valuable information from
a phencmenological point of view even without full theoretical
understanding of the causes involved, it has been decided to

enter them into a survey, which is partly completed, The
necessary information in their main parts have been evacuated
from Wolfersdorf and are in the hands of Prof, Schwenkhagen.

-
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Proiect 15

Fundamenital Investigations on Magnetically Homdng
Torpedoss

Codename: larchen

Thias project was suggested by the "Torpedo-Verswhsanstalt der |
Deutachen Kriegamarine® in {944,

-

Theoredlcal work as well as experimentsl research and practical
testing involved.

Dipl.Ina.Hollmn? cand. el. Kerkovius, Dipl.Ing.S3tange.

Hisentrolls and Hiseuverts (see project 39 and 40) special
mving ooil osoillograph for reoording purposes (torpedo-oscillo-
graph), torpedo with electrical drive, spare parts of torpedoes
Hosentrolls and Hisenverts have been svacuated. The torpedo
oscillograph has been left in Wolfersdorf. The torpedoes had
been returned to the TVA in Goterhafen in February 1945.

The Hiseniroll offering a new type of highly senatitive, but
mechanically reliable d.c, operated controlling device. ({see
project 39) opened the chance of magnetically homing torpedoes.
The retical considerations showed that with a senaitivity
of 1 Watt input offered by Hisentrol a weight of 50 to 100 lb.
inatalled as two astatic windings on the heading and the tail of
the torpedo would be sufficlent to glve rise tc the firat
controlling pulse at distances of 250 to 300 yards. The
experimental work was to find an answer to the question of the
level of disturdbing signals arising from the movements of the
torpedo in the goemegnetic field and from changes in condition
of its own magnetic properties. The experiments have shown that
these influences are limiting the distance range to something
1ike 20 to 30 yards, just suffioient for a proximity fuase which,
however, was not oonaidered.

Pull theoretical survey of the diatance range given by
sendtivity, weight of material and dimensions of the torpedo
availasble, Velusble information with regard 4o the behaviour

of iron structures when moving in the magnetlc field., Sufficlent
for the decision %o be taken with regard %o magnetiocally homing
torpedoes: nevertheleas, further sxperiments are desirable on
aocount of the importance of the questlona involved for the
magnetio compasses used for commercial ships and aircraft,

The work was dropped in Octeber or November 154k, because we
had found that no homing would be achieved with the present type
of torpedoes, The informations for the final report have been
left in the hand of Dipl.Ing.Hollmann and of Dipl.Ing.Stange,

who were in charge of it, -85~



Project 16,

Magnetic Proxi~ity Release for Tank-Destroying Rockets
Fired by Flanes

Codename: Isegrin

This project was suggeated by the GL CE-9 Depariment of the
Beichaminister der Lufthart and Oberbafehishaber der Luftwaffe
in the end of 1944. The work was done with agreement of the
*Bevellmachtigter der Hochfrequensforachung (BEF)™

A little theoretical work, mainly practical experiments,
Diplo Ing.Kobar and Dipl. Ing. Stange,

Special Hisenvert with power pack has been svacuated from
Wolferadorf. Moving coil oscillograph of Askania-males
(Torpede oscillograph) has been left there. So have been
supports for test coila, camera equipment for camera-ahooting
and aimilar accesaories,

Tanks are deforming the geomagnetio field in their neighbourhood
Such deformation can bs used to operate the releass of rockets
from tubes vertically mounted in the wings of a plane when
pasaing overhead of the tank by means of the tension P in 2 coils
comnected in counter series and iranslated into the releasing
pulse by means of a Hisentrol. (See project 39). The main
problem is avoiding faulty pulses due to vibrations; +tests have
especially been carried out to diminish the microphonic effect
of the firsttbe, Theoretical comaiderations have found the
distance range to be expected to be of the ordar of 12 to 15

yards,

Theoretical considerations are almost complete. ZExperimental
work has resulted in the succesaful design of a Hisenvert for
msasuring purposes with a sensitivity superior to that needed
for the Hisentroll releass equipment with a rate of faulty
pulses inferior to 1 in 1000, Camera shooting from a plane as a
control of theoretical considerations was umder preparation. The
influence of magnetigzed parts of the plane upon the pick-up
coils was still to be investigated, The design of such type
Hisentroll would be waluabls for other purposes in commercial
aircraft too.

Not completed, The results gathered as yet could be entered in a
provisional report, if and when the information, experimental
notes and 30 on left in the hrnd of the investigators was
available, No material was found in commection with the
inapection of the laboratory in Jume 1945.
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Fundamental Considerations on Magnetic Anti-Airoraft
Froxipd ¢y Fuses

Codenamn: Reineke

This project was for the firat time raised by the Forachunga-
fuhrung des Relchsministers der Luftfahrt und Cberbefahlahabers
der Luftwaffe. It was afterwards taken up again by Br. Runge on
behalf of the Sonderkommision fur Zinderfragen des Reichs-
ministers fusr Rustung wnd Kriegsproduktion (SKfZ) Pirast
originated in 1943, last order pending.

Theoretical considerations based on the knmowledge gathered in
connection with the projects 15 and 16.

Dipl.Ing,Stange, Dipl.Ing.Kober, Prof. Schwenkhagen.

No othzr equipment than mepntioned in connection with projecta
15 - 1 » )

According to the magnetic dipole moment prodused by planes and
the limitations imposed on the pick~up system for the magnetioc
fusea by the size, dimensions and permissible weight of equipment
was to give full evidence of this fact and should in the second
place discuss the advantages of magnetic fuses over other types
with regard tc the difficulties of developing countermeasures for
sither jamming or premature fuaing.

Theoretical considerations are fixed in perscnal notes of the
inveatigators and have however not been fully elaborated.

Not completed, As soon as the information gathered as yet, can
be made available, the final report can be presented,



Project 18.

Magonetiocally Actuated Alarm System for Areas to be
Protected (Codename - Grom)

This project was opened in 1943, when the'quastion was raised by
an assoclate of the "Entmagnetisiermgsgruppe® (Demegnetizing
group) of the *Superiversuchskommando der Kriegmmarine®. ILater
on the Heereswaffenamt (WaPruf 7) as well as the ™iissenschaft~
licher Fuhrungsatab der Kriegamrine® (Scientific Hesdquarters
of the Navy) became intereated in 1t., Engineers of ihe
m'ﬁh Nothilfe too have contacted us tc know the results

[a) wlly

Practical and theoretical work,

Hisentroll and Hisenverts such as evacuated from Wolfersdorf and
listed at P~Branch G2 in Wiesbaden under i1 to T

Dipl, Ing. Kober and Dipl. Ing, Stange,

Bach kind of vehicle is constituting a magnetic dipole owing to
fugitive or permanent magnetization. VWhen moving over a wire
forming a horlzontally arranged sleev or winding on the ground,
1t will induce a tension in such turn. This tension is picked
up by the Hisentroll to operate the alarm device, The
sensitivity of the equipment was sufficient to be operated by a
single man carrying a gun or a spade when crossing the wire.
Practical limits were set by earth currenta due to tramway
operation and to =.c.supply network. Routine teasts have been
carried out in the entrance of the port of Gotenhafen recording
sach vessel entering the harbour for weeks. To remove trouble
that might arise from superposition of tensiona dus to electroly-
tic action or to thermocouple a combination of Hisenvert and
Hisentroll proved fully effective,

A lot of experience has been gathered, which would enable the
practical design of such an alarm system, The system has
offered a new posaibility of metering the magnetic properties
of floating structures with a very high degree of accuracy even
for traces of magnetiam left, There is still one queation left
without an answer by the experiment which would be very
interesting from a general point of view, 7hich tensions are
induced in a huge turn of say 1 square mile by slos or sudden
changes of the geomagnetic field, In Danzig provision had been
made for such tests,

Rot completed. A paper discussing the limits of an alarm sysiem
againgt tanks has been presented to the Heerswafflenamt. It has
not been evacuated from Wolfersdorf, Ferhaps the necessary
information for rewritimg it could be got from ithe investigatora.
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Frojeot 19.
Magnetic shielding in the Low Prequency Range

Thiz project has been investigated in connection with the
deaign of Hisentrolls and Hisenverts orderad by the
Forsohungsfuhrung des Reichmministers der Luftfahrt umd
Oberbefehlashabers der Luftwaffe in 1942 and 1943.

Theoretical and practical work involved,
Dipl. Ing. Kober, Dipl. Ing. Hermann, Ing. Buchmann,

Coils for establishing homogeneous a.c. fields for teating
purposee. 50 ¢/s multistage valvevoltmeter. Compensating
arrangement for a.c., Additional equipment for normal magnetic
measurements. Nothing was evacuated froz Wolfersdorf.

An exceptional high degree of ahielding was required for the
atorage coll of hisentrolls. (See project 39). The remaining
field should be less than 1) of the original fieldstrength. The
use of alloys with high permeability gave rise to new trouble
caused by fluttering of the thin sheets of the shields., So we
came back to thick circular shislding boxes of szoft iron annealed
after the manufacture. Some viewpointa were found out and
approved by tests which would enable the design of such shields
with elementary analyticel methods based upon the properties of
the material,

Theoretical oconsiderations completed; ahould not the resulis of
the tesats atill tc come give rise to new ideas? Testa advanced,
through not completed as an annealing furnace of sufficient
volume was not available, I should think it advisable to carry
the work further on the same lines as before,

Not completed. A provialonel report as to the methods employed
and the results obtained can be prepared, using the notes of the
associates, No f7 ial paper available without further
experimental work,
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Project 20

Stray Field of Tranasformers and Iron Cored Coils

This project was not covered by a apeciel order of any agenmcy,
though it is to a certain extent connected to the design of
Hisentrolls and Hisenverts ordered by the Forschungsfuhrung des
Relchsministers der Luftfahrt und Oberbefehlshabers der Luftwaffe.
It was inveatigated in 1942,

Mainly experimental work according to a general theorstical
concelpt,

Dipl. Ing. Schrader, cand, el, Todt,

Bquipment similar to that uvsed in commection with project 19.
Not evacuated from Wolferasdors,

The general idea was to look at the atray field or iron cored
windings as magnetic dipoles of a definlite moment with a

definite axis. The quality of any such apparatua could be
defined by indlcating the magnetic moment. The indicatlon or

the direction of this moment would be a valuable help for the
sngineer who is to design apparatus with iron cored windings as
acoessories, This aspect was well approved by the teats even for
nearby distances. The theory has shown the way for evduating the
woment to be expected from the dimensions, type and materlel of
the tranaformer or coil,

Experimental work completed, Approval on a larger scale desirable
but not neceassary. Theoretical conaiderations completed, Work
has been dropped since the end of 1342 on account of other more
urgent projects.

No report has been established as yet. A final paper oan be
prepared using the information laid down in the personal files

of the associates,
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Froject 21,
Modulation of C.W,Short Wave Trananﬂ..nion in the

Propagation Way
(Codename: Fernlauschgerat 39)

Thig project was suggested by the Heereaswaffenamt WaPruf 7 in
1938,

Practical and theoretical work involved.
Dr, Zech.

Special tranamitter in the 6 m band. Special receiver.
Directional aeriels. Special microphones. The equipment has
in entirety been delivered to the Heereswaffenamt in 1942. No
equipment ocould therefore be evacuated from Wolfersdorf,

It was intended faor secret supervising purposes tc have a ¢.W.
tranamirasion of high~frequency energy modulated at a place remote
from the tranamitter by means of speech picked up by a microphone
without any powsr supply %¢ the modulating spot. Carbon-mikes
were found superior to any other type for thia purpose. They
were inserted in the ndddle of a dipole antenna tuned to the 50
Nc/s transmitter modulating the refleciive properties with the
fluctuations of resistance due to speech. The direct signal from
the transmitier to the receiving aerial was removed by a de~-
coupling arrangement of both aerials and by a compensation set
adjustable in emplitude and phase, Thus the modulation

amplitude of the received tension was sufficient to guarantee
wnderstandable modulation for a distance range of about 100

yards,

The project was entirely completed in 1342. The equipment was
handed to the Heereswaffenamt after final tests carried out in
Danzig in the presence of emgineers of Wapruf 7, who approved
the requirements to be met. Cbservations gathered during these
tests gave rise to the idea investigated as project 22 later on.

Description of the equipment and regulations for practical use
have been sent to the Heereswaffenamt. A scientific paper on
the subject covered has been presented by Dr. Zech to the
Electrical Department of the Technische Hochachule Danzig as a
dissertation. No copy being found in Wolfersdorf, it could not

be evacuated from there.



A)

G)

Froject 22,
C.W.Short Wave RADAR

{Codename: Lucha)

This project originated from occasicnal observations in

comnection with project 21. in 1942, Aafter a first order given

by the Department ~CH 4 of the Reichsluftfahriminister; the

work was finally done under the aegis of the Forschungefuhrmg

g:; Reichsministers der Luftfahrt und Oberbefehlshabers der
twaffe.

Practical and theoretical work involved,

Dr. V.Rautenfeld, Dipl. Ing. Kroeker, Dipl. Ing. latz, Dipl.Ing.
Leistner, '

Luchs=Equipment in varioua designs, The laat design was evacuated
from Wolfersdorf, Various transmitters, aerials, receivers, out-
put meters, valvevoltmeters and sc on. Nothing of these parts
was evacuated from Wolferadorf, part of the equipment is probably
in Travemmde.

The main idea for this project was to use a frequemcy equal to or
near to the fundamental frequency of the plane itself in order fo
have a high level of the reflected signal. The balance between
the inpub of the receiving antenna loop ceused by normal coupling
to the transmitting dipole aerisl and a compensating tension
derived from the output circuit of the transmitter is upset by the
presence of the plane operating as a powerful reflsctor, The
2istance range of the equipment is given by the limits set by the
posaible values of the equilibrium of the compansation, i.e, the
compensating quality, It was shown by the experiments, that the
distance range is practically limited to 1 to 2 miles, though the
mechanical design of the compensating elements would allow for
quakties as high as 1 to a million. The ocauses for such trouble

are discussed,

All parts of the equipment were brought into operating conditions.
Testa were carried out on the ground as well as aboard aircrafit.
Practical experience could be fully explained by theoretical
considerations. The knowledge gathered led to the projects 23 to

25.

The equipment was completed in the beginning of 19%4. The
cbservations were finally discussed at the end of 1944. A paper
has been presented by Prof. Schwenkhagen to the Funkmesskommission
ir, March 1944. The main investigator presented two pepers
covering the whole experience and itheory. The first of these
papers was evacuated from Wolfersdorf and listed in Wiesbaden as
Y6, The second one was not found.

-92-



ghort Wave Pro::imit; Fuse

{Codename: Pinscher)

The project sprang from our inmvestigations regarding project 22.
Formal order was given by the Forschungsfuhrung des Reicha-
minlsters der Luftfahrt und Oberbefshlshabers der Luftwaffe in
1944,

Praotical and theoretical work involved,
Dr.V.Rautenfeld, Dipl. Ing, Leistner, Dipl. Ing. Lats.

Some devices for testing purposes and as models for future
manufacture have been made by us and by the Reichsrmdfunkge-
sellachaft (National Broadcasting Company). For testing
purposes a moving coil osclllograph and camera equipment with
electric release was used., All of this equipment was left in
Travemmnde; 1t could therefore not he evacuated from
Wolferadorft.

As for project 22 the main idea was to make use of the funda-
mental frequency of the plane to be attacked for the transmitter
and receiver of the device, thus establiahing a high reflective
power of the target, In fact, some volts were found as useful
signal reflected by the target across the resonant cirocult of the
receiver aerial with about 2 watta radiation energy of the
tranarmitier. Thus very simple schemes could be used with normel
vaives, one for the transmiiter, a second one for the receiver.
The fluctuations of the place ocurrent of the receiver tube caused
the fuae to operate. With a differentiating device inserted in
the place circuit all compensating equipment - such as described
in comection with project 22 = could be disposed of. Flight
toats with the fuses arranged on the ground gave evidence of
satiefactory operation and showed a distance range up to about
50 yards,

All date necessary for the final design of the device have been
afforded, Development for practical use could be started at once.
Flight tests have ahown sufficlent sensitivity as well as
reliability., Purther testa are desirable to give proof of the
behaviour of the device when moving with the projectile,

The remarks given above in paragraph F indicate the state of
our research at the end of March, A provisional report was
about %o be writien by the main inveatigator, who probadbly is
a3t11]l in Travemunde. MNo information regarding this subject was
found in Wolfersdorf.
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Project 24
Remote Controlled Short Wave Proximi{y Fuse

(Codename: Marder)

Work on this project was done following directions given by the
*Sonderkommiassion fur Zunderfragen des Reiohsministers fur
Rustung und Kriegsproduktion (SKfZ)" with the approval of the
Bevollmachtigter ‘der Hochfrequenzforschung BHF. It was started
in summer 4944,

Practical and theoretical work involved,
Dr. Ing. v. Rautenfeld, Dipl. Ing. Kroeker.

One valve transmitter in various designs, Special reocsiver with
frequency metering arrangement in the output. Electrically
controlled camera and moving ccil oscillograph. Aill of this
equipment being left in Travemunde in order to push the work, no
equipment could be found in Wolfersdorf, _

The frequency of a tranamitter determined by the data of the
anfenna circult is shifted on approach of a target due to its
acting as a reflector and changing the reactive load of the
antenna ciroult, The fluctuation of frequency ia picked up in a
receiver aboard the fighter or on the ground. Sudden change of
the frequency is to operate the tranamission eof a special command
via a wireless channel normally used for the remote control of
the movements of the prolectile causing the fuse to blow up the
charge, In our mind this method should have been less liable to
premature fusing or jamming by enemy countermeasures than other
projects were, Testa have been carried out with the fuse arranged
on the ground to control an automatic camera equipment; they
have been succesaful. The distance range for the fuse waas sbout
50 yards, for the distance of projectlle and commanding post no
difficulties were realized up to 40 miles,

Frovisional teats with laboratory type equipment had successfully
been carried out in Januery 1945, Purther teats with regard to
the behaviour of the device under flight conditions and its
liability to be affected by enemy action should be executed, if
the method is taken into conslderation, The main advantage over
other systems is due to the utmost simplicity of the device
inside the projectile; 1 tube of any type available, 1 antema
of =mall dimensions, amall amount of supply energy needed

Not completed. The main investigator would be able to give a
report of the atage reached, Final judgement and report cannot
be given before further testing has been done,
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Improved Short Wave Pro::lmiﬂ Fuse

(Codenams: I'.'..eul)

This work was started in 1844 in order to fulfil requirements
set forth by the Sonderkcommission fur Zunderfragen (SKfzZ) des

Reichsministers fur Rustung und Kriegsproduktion in agreement
with the Bevollmachtigter fur Hochfrequensforachung (BHF),

* Praotical and theoretical work involved,

?
Dr.v. Rautenfeld, Dipl. Ing. lats, Ing. Blerembrodt. & | O |

Various designs of fuse equipment, moving coil cacillograph,
sleotrically operated camera. 4ll of this equipment being used
in Travemmde no parts could be found in Wolfersdorf.

"An important drawback involved in the Pinacher-fuse (asee project

23) was the need for two antennae and two valves, The Wieael-
Puse was to use but one antenna and one tube, Again as with the
Marder device (see project 24) the target was to influence the
loading of the transmitter by the fluctuations of the radiation
resistance of the aerial used as the maln oscillating circuit of
the generator tube, whether such fluctuations should happen to

be resistive or reactive. In each case the oscillating conditions

of the tube are changed giving rise to fluctuations of the d.c.
working conditions of the tube, e.g. the d,c. plate current,
These fluctuations were to cperate the fuse,.. of course, the
fundamental frequency of the target was to be used in the same
way as in commection with the other projects mentioned.

Test equipwent was completed and tested by flying over 1t when
arranged on the ground. Resulis were satiafactory. Final
design for flight teata could be started, It was intended to
investigate the question of which frequencies should he most
advantageous for such type of fuse, the same principle being
proposed by others for different frequency-ranges, (Fox~AEG amd
Kugelblitz-FVG Salzburg) and what properties are most desirable
for the tubes used in the transmitter. The laboratory was
awaiting a formal order for such additional research.

Not completed. A provisional report might be gi?an by the main
assoclate in charge of the investigations, No final report
possible without further experimentsl work,
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Project 26

Measwring Current and Tension Distribution in
Oscillating Bodies

This project was started by our laboratory in conmection with the
tests necessary for the projects 22 to 25. Ko apecial order from
any agency was given for these tesis.

Experimental as well as theoretical work involved.

Dipl o Ing. Latz,

2 or 3 current metering calibrated devicea; 2 or J tension and
high frequency fieldstrength metering devices. All of this equip-
ment was needed for the testing dons for tha projects 23 to 25 in
Travemmde, Thua nothing could be found in Wolferadorf. Order
having been given to move the plane with some of the devicea
installed to Altenburg in Eastern Thuwringla thess parta perhaps
might be pioked uwp there, otherwise they should atill be in

Travemmde.

In comection with the projects 22 to 25 the radial distribution
of radiated power around a plane aoting as an oscillator was
investigated, In order to account for the characteristios found
the distribution of current over the surface of the winga and the
fuselage was to be known, The work done for this project made
provision for the necessary metering equipment, using one-wire-
loopa as pick-ups for the magnetic field dus to the current and
amall sheet antennas as pick-ups for the elsctric fieldstrength
near the surface of the plane., Special atiention was paid to
thoroughly discoupling the ammeter from influences of the
electric field and vice versa.

All of the devices mentioned above in paragraph D were completed

and used for laboratory measurements after calibration since 1343 %o

194., No further work to be dons.

A paper covering the subject of this project was under prepara-
tion by the investigator.
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Proioct 2[.

Fundamental Wavelength of Flanes and their Quality

Thia project was raised in connection with our inveatigations
relating to projecta 22 to 25 using the equipment desizned umder
project 26. No special order was given by any agency. The work
was atarted in 1943,

Practical and theoretical work involved.
Dr. v, Rautenfeld, Dipl. Ing. Latz, Dipl. Ing. Stange.

Metering devices mentioned in comnection with project 26. Planes
with special installations and cognections for using them as teat-
objects. (W 34b and Do 172). The planes were ordered to Alten-
burg in the beginning of April 1945. They were not reported to
have arrived there, They mignt either be found in Altenburg
{fhuringia) or in Travemmds.

In order teo enable the proper choice of wavelength for the
proximity fuses dealt with in the projects 23 to 25, information
relating to the fundamentel frequency, the distribution of
radiated power and the quality of the plane acting as a trana-
mitting antenna was urgently needed. Under this project the
necessary data was obtained, The difference bhetween the
properties on the ground and during flight were recognised, We
had in mind to compare the results of the tests with the values
evaluated by analytical methods from the dimensions of the plane
usinz as elementary analysis as posaible. Apparently, we were
very close to this goal.

Experimental work wes done for two different types of plamne., A
third one was 3till to be teated, Theoretical considerations

were approaching completion, As yet no paper with a description
of the results is available, The investigators should have all
neceasary information in their files to complete auwch report.
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Project 28,

Atwospheric Radiation aa a Source of Troule for Long Wave
Infra~Red

{ Codenams: Butterblume)

This project was suggested by the Forachungsfuhrung des Reichs-
ministers der Luftfahrt and Oberbefehlahabers der Luftwaffe in
1342. Later on the Department GL-Flak of the same ministry and
the (berkommando der Kriegamarine gave additicnal orders for the
sams objeot,

Gathering of experimental data. Theoretical work was merely done
for evaluation of the teats.

Dipl.Ing.Schmude, Dipl.Ing.Hermann, Dipl.Ing.Ribbeck, Ing.
Bierenbrodt,

Thermoslement with rotatable parabolic mirror, set of filters,
hisentroll of ultimate sensitivity, recording equipment. All of
thia was picked up in Sonneberg and listed at T-Branch G=2 in
Wiesbaden as Ef to 15. Infrared spectrograph for wavelengths down
to 10p was evacuated from Wolferadorf and listed in \fiesbaden as
F 1.

For all kind of infrared equipment the main difficulties arise from
disturbing radiation of the Background, i.e, emiited from the
atmoaphere. Tests carried out in Danzig during 1943 and 1944
showed the level of the fluctuationa of such radiation even dwring
nighttime to be highly above the sensitivity available when using
a thermoelement together with a hisentroll, The rediated energy
of planes was measured with the same equipment. Records were to
be continued with an improved recording equipment fitted with
infrared filters in order to recognise the diatribution of
radisted energy to the range of wavelength., The infrared spectro-
graph was to serve the same purpose.

Sufficlient recording had been done to allow for a general view of
the project., The new equipment for spectral anelysis of the
radiation by means of filters was completed and installed in
Sonneberg., PFirat results were available. For their interpreta-
tion theoretical work was atill to be done. The infrared
spectrograph was completed, but not calibrated. Swprising
knowledge had been gained relating to invisible haloes of the aun
apparently due to some ldnd of aerosol,

Two reports summarizing in an abridged form the reaults of our
Denzig records had been prepared by our laboratory and had been
sent to the Forachungafuhrung of the Reichaluftfahrtministerium
as well as to GL-Flak and to other interested people. Nt
further oopy of these papers was found in iolfersdorf, PFurther
investigation of the apectral distribution of infrared radiation

28~



and the halophenomena obaerved in owr prior teats would be of
genera) interest in our mind disregarding all miiitary
applicances,
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Project 22

Highly sensitive Thermoelements for Radiation listering
with Short Time Lag

(Codename: Butterblume)

This project was started in comneotion with the investigations
relating to project 28 and 30~31 without a special order gilven
from any agency, because we were recognising that none of the
thermoelements then on the market met our requirements.

Practical technological work,
Dipl. Ing. Schude, Mr, Rennack,

Thermoelements of various design for various purposes. Some
samples of such elements together with material for preparing
other cnes were evacuated from Wolfersdorf, See list of T-Branch
G=2 wnder F 10=-11., Short time metering set for determining time
conatants of elements was evacuated too (See list F9) Vacuum
aquipment with high tension &,c. supply for electrode cleaning
by glow discharge amd high current transformer for evaporization
purposes with power pack and switchboard, furnace with automatic
electric temperature control, amall amesling oven, black Hody
for calibration were as yet not removed from Wolfersdorf,

A Modern technology for preparing thermoelements of aturdy
construction not subject to aging with high sensitivity and amall
mass to arrive at low tlme constants was developed. An extrenely
thin glass foll melted upon a calite ring was used as a support
for the thermo-couple which was deposited thereon by evaporization
under vacuum conditions., Normally bismuth and antimony (pure)
were used as thermomaterlals reinforcing the connections with
silver and copper., After installing shields and blacklng the
receiving surface with a carbon coating the element was included
in a glass~housing with a normal valve socket et the lower end
ard shut by a vacuum tight KRS 5 place cover at the upper end.
The sensitivity and time ~onstant of the elements were tested;

of course they depend upon the thlckness of the metal folls aa
well as on the vacuum used,

The technology was fully developed. A man skilled in the art was
able to prepare even very complicated arrangements of elements
such as wanted for instance for project 31 with a high degree of

AcCCUracy,

Thermoelements have as well been made for our own purposes as
for other laboratories and agencies, Thermoelements designed by

Prof. Dr. Mornch using tellurium as one of the metals were
tested by us in collaboration with Prof. Monch with regard to
sensitivity and time constant. DMNeither a scientific paper

=100)-



presenting the results reached with our design, nor written
regulations for the make of the elements do exiat at the time
being,



Infra-Red Mapping Equipment

(Codename: Butterblume)

This project was atarted ax part of the general project
suggested by the Forschungsfuhrung de= Reichaministers der
Lufthahrt und Obserbefehlshabers der Luftwaffe with regard to
our infrared investigations., See project 28, It was started
when the success in the design of thermoelements together with
the hisentroll rendered posaible some kind of infrared
television with coarae scanning and low sequence of pictures,

Mainly practical work involved,
Dipl. Ing. Schmude, Ing. Bierenbrodt.

Multiple thermoelement, rotating multistage switching device
with motor drive, special type of hisenvert, indicator cathode
ray tube, These parts have been evacuated from Wolfersdorf and
are listed in T-Branch G-2 as F7 and F8, The camera equirment
for fixing the image appearing on the screen, the parabolic
mirrer for the pick-up and the recent design of an electrolytic
recorder for the map have not been found., They may probably be
among the reat of the laboratory's equipment stored in
Eckernforde or in Travemmnde,

A line of ten equally sensitive thermoelements (see project 29)
mounted in the fooal plane of a parabolic mirror is comsecutively
commected to the atorage coil of a special hisenvert by means of
a rotating switch which at the same time operates the sweep of
the electron beam in a horizontal direction. The intensity of
brightness of the spot is controlled by the amplitude of the
peaks arising when the circuit of the storage coil is broken by
the switch, The equipment is to be installed with a vertical
axis into the floor of the fuselage of a plane. The infrared
picture of the ground flown over is fixed by photographing the
acreen of the cathode ray tube on a film, the speed of which isa
set according to the height of flight and the velocity of the
plane. In order to have the map appearing in visible form
without developing the film in a darkroom an electrolytical
recorder tock the place of the cathode ray tube in e recent form
of the device,

The mepping equipment wes entirely completed, Images of model s
with low temperature radiation such as human bodieca for instance
had suocessfully been taken, though they do not show such details
on ascount of the coarse acanning. Flight tests with the
photographic recorder succeeded in taking maps of areas near
Danzlig in fair agreement with normal maps.
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The equipment was oompleted in autumn 1944, the eleotrolytioc
recorder however, not before the begiming of 194,5. in abridge
version of the results with a number of photographic records
included was glven by M. Sobmude and sent to the Haeroswaffen~
ant WaPruf 8, They were to oopy it and send it to other
interested people. No such oopy was received until April 15th.
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Projeoct 31
Infra Red Alming Equipment
(Codename: Butterblume)

This project wes atarted in 194, when the Forachungafuhrung des
Reichaminiaters der Luftfahri und Oberbefehlshabers der Luftwaffe
feared that short wave infra red equipment for night-fighting
might fail on account of the posasibllity of shielding the outletas
of the engines to temperatures below 180°F.

Mainly practlical work involved,
Dipl., Ing., Schmude, Ing., Bierenbrodt,

Multiple thermoelement, rotating multistage switching device
with motor drive, special type of hisenvert, indicator cathode
ray tube, These parts have bsen evaouated {rom Wolfersdorf
and listed at T-3 Branch G-2 in Wiesbaden as P 3 to0 5. te
acoamplish the asaembly for practical use nothing would be
noeeded but an additicnal mirreor of some 12" diameter,

The equipment is very similar to that described in project 30.
The main difference is the arrangement of the thermoelement, It
consists in a central slement of small dimensions exactly
focussed for fine aiming swrrounded by 8 larger elemenis slightly
defocuased, These 9 elemsnts are consecutively connected to the
storage coil of the hisenvert by means of the rotating swiich,
deflecting at the same time the apot of the cathode ray ozoillo-
graph to respective points on the acreen. The brightness of the
spot is again controlled by the peaks of the hisenvert, To
account for the average brightness of the background 8 further
elements oconnected in parallel are arranged in the space between
each two of the 8 elements mentioned above and inserted in
series intc the main clrecuit.

The equipment waa completed. First tests on the ground had been
carried out with a fist used as target. It was poasible to
locate it with suf'ficient acouracy within a renge of 30 yards,
I+ was concluded that the accuracy for aiming at a plane would
be sufficient for all distancea required by the military
authorities, Further tests would have to be carried out under
£1ight conditions to give evidence of the reliability of the
equipment and of the sultability to resl targetis.

Device completely ready for test purposes. No report or
regulations for practical use as yet available.
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Project 32.
Thermoeleotric Detector as a Standard for very high frequencies

This project was auggested by the Bevollmachtigter der
Hoohfrequensforschung (BHP) in sumer 1944. An official order
was 3till pending. -

Mainly practical work involved.,
Dipl. Ing. Schmude, Dipl. Ing, lLeider, Dipl., Ing. Schrader.

Firat model of thermocelectric dipole detectorstandard for
3000 Mc/s. This model was not found in Wolfersdorf.

The resulis obtained with radiation metering thermoelements and
hisentrolls or hisenveris (see projects 29, 39 to 43) raised
the idea of using thermoelements as high frequency detactors
for hyperfrequency too, The technology developed in owr
laboratory would sallow for the design of electiric dipoles as
well as small loop antennas tuned for the frequency at which
measursments were to be done, in the form of thermoelements
matched in resistance to the rediating resistance of the dipols.
Acoording to preliminary evaluation the smensitivity should be
of the same order as is hithertoc afforded with crystal
detectors. Though inferior to the crystal detector with regerd
to time constant, the thermoelectric detector ahould be
preferred as a standard for c.w, hyperfrequency on account of
the atability of reaponse that can be expected and the sturdi-
nesas of mechanical design.

The project was just about to be atarted in the beginning of
April 1945, after our inveatigations regarding the projects 29
and 39 to 43 had almost been completed for the firsat inatance,
Technological work as well as teating of the properties of the
standarda to be developed would be necessary.

Since the work was in the very beglnning, no report is available.
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Pro.‘]ect 22.

Characteristios of Detectors for very high frequencies

Thia project as part of the genersl measuring program of the
laboratory in the high frequency field withoui a special order
given by any authority was started in the end of 1944,

Mainly theoretically; some additional teats to prove the
accuracy of theoretical deductions.

Dipl. Ing. Leider.

Mepsuring lines for different renges of frequsncy. None of
these lines was evacuated from Wolfersadorf,

In order to evade the need of & calidrated potentiometer almost
impossible for hyperfrequency the distribution of tension along
a measuring line shorteircuited or not loaded at thes end may be
usod as a standard for examining the dependency of the responae
of detecting devices on the amplitude of the tension to be
moasured, The project was to deal with the deviations to be
expsoted from sinusoidal distribution due to damping of the line,
loading caused by the resiative and reactive properties of tha
detector tube celibrated and with the influence of matching
conditions of the source of hyperfrequency energy to ths line,

Thepretical conslderations mainly completed, Tests for wave-
lengtha of 1,5 m accomplished., Tests for wavelengths in the
dm~range and with waveguides in the cm range under consideration.

A paper presenting our racent kmowledge had been written by the

investigator and was handed to the BHF in the beginning of 1545,
No copy was found in Wolfersdorf.
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Project

Dontact Fotential

A} This project was started on our own behalf in connection with
the projects 35 and 9, which were done aosording to crders given
by the Foraschungasfuhrung des Reichsministera der Luftfahrt wnd
Oberbefehlashabers der Luftwaffe, First tests were ocarried out

in 19“30
B} Experimental work almost exclusively.

¢) Dipl, Ing. Fohl,

D) [Eleotrodynamic vibrators of various deaign, beat frequency
oscillator with special aumplifier, plick-up equipment, compensating
box and special amplifier for zero indication., ZExcept the beat
frequency oscillator the equipment was evaouaied from Wolfers=
dorf, It is specified in the list of T-Branch G~2 in QJlesbaden
as B1 to 7.

B) Trouble experienced with generating voltmeters of high sensitivity
suggested the idea that the contact potential of a metal plate
was not conatant all over the aurface. A preliminary investi-
gation by means of a new method for measuring =mmall electrostatic
voltages with high accuracy revealed differences in contaot
potential as high as 0,5 volts for the same shesat of metal,
Platinum offered the larges fluctuations, whereas bismuth was
found to have the smalleat differences. A definite influence of
moisture was established. Tesats under vacuum conditions were
considered,

F) A considerable amount of experience with the techniques of theas
measursmenta has been zathered. Effects of external field
strength %o the contact potential made us think of relationa
exiating between these measurements and the rectifying process in
or near the surface of a orystal detector. Additional tests under
various comditions of the surface and its surroundings especially
under vacuua would be of great interest from any point of
scientific view,

3} Not completed. Some preliminary notes on the subject have been
sent to the BHPF, No information in written form was evacuated
from ‘Wolfersdorf, The investigator might be able to give a
preliminary report of our results and hypothesea relylng upon
his personal notes.
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D)

Proaect 22.

Genasrating Voltmeters
@oaenm: FaImIa}

This project was begun in 1938 with financial help granted by

< FRL Y

&

/

the "Forachungsgemeinschaft der Deutschen Wissenschaft®. Later z V
.

on the Forschungafuhrung des Reichsmintsters der Luftfahrt und
Oberbefehlshaber der Lufiwaffe took interest in it in comneotion
with our investigations relating to atmospheric electricity and
atmospherica (see projects 8 to 14),

Experimental work aimost exclusively.

Dipl. Ing. Rangs, Dipl. Ing. Fahl,

Generating voltmeters for normal use on the ground and for use
aboard aireraft. Special amplifiers for these voltmeters apnd
recording equipment for the output. The parts evacuated from
Wolfersdorf were entered into the liat of T-Branch G-2 in
Wieasbaden as G1 to 8.

The principle of the generating voltmster - for the firat time
suggeated and used by the refaree in 1925 - had later on been
inproved by Awerican and Japanese acientists by the uase of
amplifying devices for thé cufput OF the electroatatic gensrator
itaelf, This however included the drawback, that the final out-
put was dependent on the amplificatlion factor of the amplifier
and that the sign of the measured fieldstrength or tension was
lost. We proposed to overcome these difficulties by adding an
olectromagnetic generator ocoupled to the same axis, Ita
voltage is connected in seriea to the electrostatic voltage
which is periodically short circuited by a switch operated by a
clock., Thua a standard voltage is introduced into the record
allowing for the estimate of all axtermal influences to the
results, Moreover the sign of the primary tension is always
well known, depending upon the fact whether the output is
increased or decreased upon the short circuiting of the
slectrostatic generator.

The design of the device with a lowest range of 200uv/m has besn
completed, Some apparatus have been delivered to other
investigators such as the Reichsamt fur Wetterdienst and the
Deutsche Versuchsanstalt fur Segelflug. (National Bureau for
Weather and Natlonal Research Laboratory for Gliding). Some
devices were continuoualy used in our own projects, Trouble hasm
been experienced with the aircraft type on account of difficul~
tiea with the d.c, motors.

A full report of the deaign used and all difficulties encountered
has been given by the firat investigator, Dipl. Ing. Rangs:
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“Device for Msasuring the Atmospheric Fieldatrength™

It waa published about 2 years ago. A copy was evacuated from
Wolferadorf listed under D14 in Wiesbaden at T-Branch G-2,
Another paper covering the sams subjeot was published in the
"Elektricitatswirtachaft™ by Prof. Dr. Schwenkhagen,

109~



Pulse Transformers

Thia project was suggested by the Bevollmachtigter der
Hochfrequenzforschung (BHF) in 1944.

Gethering of information from different laboratories and
factories, Report of a meeting held on the subject under the
direction of Prof,Schwenkhagen. Merely thecretical work.

Dipl. Ing. Roewer,
Ne special equipment,

For Radar, television and similar equlpment there was a broad
field for pulse transformers up to very high voltages and power,
Thia project was to make provision for general rules for the
design of such transformers with the final goal to establish
some satandard types for normal working conditiona. The work
wpa divided as follows: Deformation of pulses due to tranaformer
design and properties, magnetic material and design of core,
dlelectric strength and design of winding, internal capacity,
losses and cooling system, acceasories, such as bushings, case,
expansicn veasel or similar devices, special requirements for
flight econditions,

The indications given above in paragraph E are a program, Only
parts of it were under investigation., Orders had been given
requesting other laboratories to carry out special tests in order
to get the necessary information in full detail, Almost nothlng

_ has been bean in Wolferadorf and in Travemumde after the

evacuation from Danslg. Perhaps the material zathered by the
investigator is mtill in one of the crates in Eckernforde.
Establishing of suwoh general rules would in our wiund be
desirable for comercial use of pulse transformers.

No report as yet aveilable, General lines might be fixed by the
investigator based upon his ¢own notes.
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Charging line, Pulse transaformer and Valve load

This project was suggested by the Bevollmachtigter der
Hochfrequenzforaschung (BHF) early in 1945.

Mainly theoretical work to account for existing experimental
sxperience,

Frof. Ur, Quads, Nr. Keskula,
No special equipment used,

The deformation of the pulse, which weuld be delivered by the
charging line to a Chmic reaistance, due to the interpoaition of
& pulse tranaformator of know properties and to the influence
of the different types of tubes comnected to its secondary and
changing with oscillating conditions during the pulse pericd is
& highly interesting mathematical problem. Thias is sspecially
true for very short waves, when the transformer cannct be
considered as a static device, but must be taken into considera-
tion with the properties determining its behaviour to transients,
It was intended to inveatigate all of these queations from a
merely theoretical standpoint with a view to finding out the
reasons for some trouble sxperienced in practical design,

Prof, Juade who was to be in charge of this project had only
Joined the laboratory in January 1945. No work had as yet beem
done sxcept sous general dlscussions of the subject,

No report avallable,
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Frojeqt 38,
Fulse Analyser

There was no special order given for this project by any agency.
The work was done in connection with our inveatigations relating
to measurementa in the hyperfrequency field. (3ee project 4).
It was started in 1944.

Experimental and theoretical work involved.

Pulse analysing set with power pack. Not evacuated from
Wolferadorf, The device was under construction in Travemundse
and should have heen completed there in the meantime.

Dipl. Ing, Hellmann. Ing. Vesper,

Pulses may as well be described by the shape of a single pulse aa
given in an oscillogramm, as by the spesotrum of side frequencies
connécted to the carrier of pulse modulated high fregquency. Thie
project was to deal with the asecond aspect confined to n;!ia_%ﬁm.s.
amplitude of the spectrum notwithatanding the phase co ions of
the various fregquencies, A wobbled auxiliary frequency is
superimposed to the pulse modulated signal. The output of the
intermediate frequency is connected to the vertical plates of a
cathode ray oscillograph, while the horizontal sweep is

aimul taneoualy influsnced by the auxiliary frequency to account
for a linear abscissa gauge, The genersl lines of the equipment
are very similar to a prior design of Telefunken,

When we left Danzig, the device was almost completed, It should
in the meantime have entirly been completed in Travemmde, where
the investigators had been left until the beginning of April 1343.
No tests with the device have however been executed.

A3 yet no reports availeble., The main investigator should be
able to present a paper referring to the working primciples of
the device in full detail as well as regulations for the
practical use of the apparatus,



Frolect 39.
Highly Senaitive D,C. Controlling Device. (HISENTROLL)

(Codename: Steuerunformer)

A) This project was originated by the referee early in 1939 without
an order of any agency. After the main results had been obtained
the Forachungsfuhrung dea Reichaministers der Luftfahrt wnd
Oberbefehlahsbers der Luftwaffe was given a report. They at once
gave order for further investigation in 1942 and for the design
of a score of apparatus,

B) Experimental and thaoretical work involved. Development, too,
has been done for the device conaidered,

C) Dipl. Ing. Schrader, Dipl. Ing. Schmidt, Ing, Buchmann,

D) Hereunder a number added to the word Hisentroll always indicates
tha aensitivity of the device, It is the reverased power of 10
in watts necessary to operate the output pulses of the device.

v Hisentroll 11 or d.c. supply. This type has been delivered to V

9 AEG, This firm was a licensee for the Hisentroll patenta.

‘ Hisentroll 1l for a.e. =upply. 5 devices were evacuated from
Wolfersdorf and listed A1 and AJa to 3d in Wiesbaden at T-Branch
G-2. Hisentroll 15 for a.c. supply. 2 Devices were evacuated
from Wolfersdorf and listed Ak and 5 in Wiesbaden, Hisentrolls
17 were under design, Not evacuated, All further equipment
belonging to thls project was not evacuated. Input generators,
teating equipment for the chopping breaker, cathode ray osocillo~
graphs, compensating boxes, various shieldingas for storage coils,
various types of storage coils,

B) The Hisentrolls is a relay as sensitive as a galvanometer, but
unaffected by mechanical vibration and the like. The input
) circuit consiats of a coil in series with a breakrr. then the
,l{ PS breaker suddenly opens its contacts, the enargy stored in the
megnetic field of the coil gives rise to transients oscillations
N of the tension ecross the coil, These tensions are wither
nra immediately or after amplification applied to the grid of a gas-
et filled triode (thyratron), the plate of which is comnected to the
UMQM}Q\ a.c, supply. The peak of the trensient ignites the discharge of
g the triode, allowing a flow of plate current untll the next zero
value occurs. Opening of the breaker and flow of anode current,
as long as the peak is high enough, are repeated at 50 o/s.

P?) The Pundamental theory for the device including the guestion of
appropriate matching is accomplished. Devices for the type 11
have been designed and delivered to cother laboratories. The
development for type 15 was campleted, all drawings for mamu-
facture were prepared. Making e score of apparatus of this type
was considered by the BHF, TFc~ even higher sensitivity see

project 42. 113



But for special questions such as the best form of shielding the
storage coil (see project 19), contact material and mechanical
design of & cheap, but reliable breaker, use of a leas expensive
type of thyratron, the project was completed, The reasults are
sumnarized in a paper presented by Prof, Schwenkhagen:

The HISENTROLL

a copy of which was evacuated from Wolfersdorf, (T-Branch G-2
1ist number A2a and b), The drawings for the more recent design
of the Hisentrcll 15 were not evacuated from Wolferadorf,
Further reports relating to more recent experience are referred
to with project 42.
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B)

D)

E)

F)

Project 40,

Highly sensitive D,C, Measuring Converter. Hisemvert

Codenams: Messweriunformer)

This project is Btrongly correlated to the Hisentroll project 39,
After the first F was presented, the Porachungsfuhrung des Reich-
gminlaters der Luftfahrt und Oberbefehlshabers der Luftwaffe

took interest in the project, giving order to manufacture a score
of such devices which were to be distributed to various labora-
tories. This order was given in the begirming of 19%4.

Mainly practical work involved, the theory being given in
connection with project 39,

Dipl. Tng., Schmsde. Ing, Bierernbrodt, Dipl. Ing. Schmidt.

The figure added to the word Hisenvert hereunder indicates the
sensitivity of the device in watts in inversed powers of 10.
Hisenverts 15, Normal design manufactured by a factory in Berlin
with the consent of the AEG, who hold the license for these
devices. 6 apparatus of this type were evacuated from Wolfera-
dorf, They are linted as A7 to £ at T-Branch G~2 in Wiesbaden.
Two further devices of type 15, but of apecial deasign llsted as
A2 and A9 were evacuated, together with ome hisenvert of type 16
(A10). Other additional equipwent similer to that mentioned in
comnection with project 39 was not evacuated.

The main principle of the Hisenvert is equal to that of the
Hisentroll (See project 39). The transient across the storage
ooil of the input circuit is, however, not used to ignite a
thyratron, but the peaks are measured by means of a valve
(electronic) voltmeter, The plate current of the last stage tube
is within a certain range almost proportionate to the input
tensicn, Repeated calibration can however not be disposed of,

In order to allow measuring of tensions of both signs provision
is made for entering an additional small d.c, voltage, tapped from
a fixed resistance into the input circult, .hereas the Hisenvert
may be looked at as a somewhat nonlinear d.c. amplifier with
regard to “he output current, the current fed to the resistance
mentioned avove is exactly proporticnate to the input tension, if
the device is compensated by hand %o a fixed output.

The fundamental principle is laid open in commnectlon with project
39, The design of the hisenvert 15 is completed, though not
satisfactory, on account of a too narrow assembly of power pack
and metering element., An improved design ia desirable. For the
sake of elavated sensitivity reference is made to project 42,

The general lines of the Hisenvert are reported in the paper
already mentioned in comnection with project 39.
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The HISENTROLL

which was presented by Prof. Schwenkhagen. Two coples of thia
paper wers evacuated from Wolfersdorf. They are listed as
A 2a and A 2b in Wiesbaden at T-Dranch G-2,



Project 4.

Self'~balanced Hizentrolls as linear D.C, Amplifiers

This project was started in comneciion with the order of the
Forschungsfuhrung des Reichaminiaters der Luftfahrt und
Gberbefehlshabers der Luftwaffe in 1942, though the idea had
already been conceived prior to this date, when the firat
resulta with the Hisentroll had been achieved in 1939,

Experimental work together with some theoretical conasiderations.
Dipl, Ing. Schrader, Dipl. Ing. Schmidt, Ing. Buchmann.

{n the lines t'ixed by the laboratory a score of feed back devices
with automatic setting was menufactured by the Siemens factory in
Danzig. 6 apparatus of this type to be used with Hisentrolls 11

and 15 (see project 39) were picked up in Wolfersdorf and listed
in Wiesbaden at T-Branch G-2 under A 6a to 4 6f. One more sample
of prior make was evacuated from VWelda and liated A 1a. Further

samples are still available in Wolfersdorf.

The ocutput pulses of the Hisentroll are used to operate a smell
synchronous motor running in opposite direction according to the
aign of the input voltage and stopping as soon as the input is
reduced to serou, Geared to the motor axis a potentiometer ias
srranged for conftreolling a d.c. flowing through a resistance
inserted into the input circult of the Hisentroll, thus
ostablishing an auviomatic feed-back. The d.c. mentioned will
always be exactly proportionate to the ipput tension asz aocon as
the 3ero position has been reached. Within certain limits any
type of indicating or recording instrument can be inserted in
the feed back circult, Provision has been made for intermal
faedback in the resesiting equipment in order to evade hunting.
The device worked reliably up to frequenciea of the input of

3 to 5 o/s, Amplification factors up to 1 up to 1,000,000,000,
have been realized by way of example,

The device has been developed to a atate which would allow for a
large scale manufacture after tests to be carried out with the
first series should have given proof of ordinary function. It
mst be emphasised that the samples evacuated from Wolferadorf
have not yet undergone any teats after the manufacture.

The firat score of samples had come from manufacture in January
1945, Regulations for the use of the device had already been
fixed in comection with prior design. There are doubts whether
such regulationa have been taken in Wolfersdorf or not. They
might be among the papers left in Wiesbaden unclaassified in one
of the crates, together wifh records of electric field and =0 on.
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Project L2,

[

Limitetions of the Hisentroll,

In connection with acme of the magnetic projects as well
as with infrared measurements (see projects 15, 18 and 28),
hisentrolls and hisenverts of extreme sensitiviiy were
ucgently needed, Following s suggeation of the
Department FEP (Research, Development; Patent) of the
Cberkommando der Krdegemarine in 1542 this project was
sterted, Other regquirements for such devices came from
different research laboratories, In 1945 we got ancther
Eﬁrﬁar) from the Bevollmachtigter der Hochfregquenzforschung
BHP.

Theoretical considerations coupled to simultaneoua
experimental work,

Dipl., Ing, Schmidt,

Leboratory design of Hisenverts 17 to 18 (aee project 39)
has already been in use in connection with infrared
measurementa (see project 28). This device hes been
eveouated frowm Sormeberg, Further experimentsl design
exiating in the laboratory was not evacuated from
Wolfersdorf. The additional equipment for testing such
devices, too, was not moved to Wiesbaden (Cathode ray
oscillographs, Moving coil oscilleyr. amplifiers,
outputmeters end so0 on. )

r'ne sensitivity of the Misentroll and Hisenvert cannot be
inocreased at will, [Limitutions are given by: IThermal
noise of the resonant circuit comsisting in the storage
coll and its self cipacity; thermsl noise of the firs} i
fube of tiie smpilfTer; wicrophonic effect of such tube; w"' 2'
Thterference from externai snd internal megnetic and J
elsctric fields; state of the contacts of the breaker in {4 — k
the input circuit, = This project was to deul with these --‘-ﬂ'
influences end to set forth the limitations given by any
of these effects under various uwatching and service
conditions. The wltimste lingd e for gractical purposes .

ok il

should be in the range of 1 to 16 watta. : Mf
’)

Quite a lot of experience has been gathered in the course

of our inveatications. To allow for u finel decision very
few additional tests should be sufficient. TFor laboratory
use with careful handling wsnd observation of all safegusards
high sensitive Hicentrolls and Hisenverts aure at our disposal,

— s —
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Almost completed. The rest of work te ve done mainiy
oonuiswe 1n vompiling all experience gathered into a
paper. The informetion should be in the hands of

Dipls Ing, Schmidt who was in charge of preparing
such paper,
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Project L3.

Yibration=Proof Hisentroll and Hisenvert
(Codename; Isegrim)

This project ia attending project 16. The sams agencies as
mentioned in connection therewith are related to the work,

Bxperimental work,
Dipl. Ing. Kober, cand. el. Karkovius,

Special type of Himemvert (16) has been evmouated from Wolfers-
dorf. It was listed in Wiesbaden at TwBranoh G-2 as A 10.
Moving Coll oscillograph,cathode ray oscillograph and other
meteoring equipment used for the work has not been picked up.

Whereas for normal use of the Himentroll or Hisenvert a =ingle
faulty pulse in the output would not be important, such pulse
would mean premature firing in comection with project 16. Such
puises normally come from vibration, which in the case concerned,
munt be expected to a high extent. The present investigation
was dealing with all possibilities to render a Hisentroll device
entirsly unaffectable by any kind of mechanical or acoustioal
vibration. The storage coil and its shielding, the first stage
tube of the amplifying part and the vibrating chopping breaker
were the parts most{ lliable to trouble of this kind., By
appropriate choice of material and design the number of faulty
pulses could be removed to less than 1 in 1000 for a sensitivity
of the device, that was ten times the value practically required,

A Hisernvert with a senaitivity of t10-16 Watt input was completed
in January 1945 and has already been tested under flight
conditions with full success. Further investigation of magnetic
disturbances expected in comnection with project 16 was under
preparation.

Practical work completed in January 1945. 4is yet mo paper
describing the resulta obtained and the methods used has beesn
prepared., The investigator can be called upon to give a report
relylng upon his personal noticeas,
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Project ik,

Highly Senaitive Simple Zero-Indicating Device
for High Resigtance d,c. Measurements,

This project aprang from general work of the laboratory
without any order given by any agency. After the first
model had been tested the Bewvollmachtigter der
Hoohfrequenzforschmg(BHF) had in mind to have a score
of such devices manufactured for distribution to other
laboratoriea. The work waa started in 1943.

Practicel and theoretical work involved,
Dipl. Ing. Schmoude,

High resistance Wheatstone bridge was evacuated frow
Wolfersdorf end entered into the list at¢ T-Branch G-2
in Wiesbaden as H 2. Quasistatic voltueter

{ compensation type) had been delivered to the
Reichastelle fur Hochfrequensforschung in Ulm-Dornstadt
for testin: purposes and could therefore not be removed
from Wolferadorf,

For ultrahigh reaistances, matching of the gelvanometer
to the bridge or other mource of tension cannot be done,
as long as d.c., measurenents must be executed, The
project removes this difficulty. Instead of the
galvanometer a condenser of appropriate size ia
inserted in the zere¢ circuit; Thia condenser is
periodically discharged across a phone connected in
parallel to the zero=-branch. Surprisingly high accuracy
cen be obtained by this meana even for input resistances
as high aas 10 to 100 Negohms, The investigation has
pointed out the optimun for the elements of the wiring,

Work was completed since the middle of 19L4, A high
resistance Wheatstone bridge combined with &n a.e,.
capacity bridge as well as = quaasistatic compensating
voltmeter with an input resistance of 10 Megohm were
deaigned znd made. Tests gave proof of sufficient
accuraoy, Development for manufecture of the device
on & lerge scale waa taken into consideration. Thse
factory of Hartmamn und Braun in Frankfurt had been
contacted by us to ensure such manufacture,



Design and tests completed in the middle of 1944,

A repart was represented to the BHPF in the begimning
of 1945 by the inveatigetor. No copy of this report
was found in Wolferadorf, A more complete report
for publication in a technical periodical was under
preparation. The investigator ought to have tha
necessary information for this paper,



Froject 45.

Countermeasures against Homing or Remote-
Controlled Torpedoes.

(Codename: Qualla)

The head of the leboratory was appointed cheirman of a
subcommittee of the Torpedokomisaion des Reichaministeras
fur Rustung und Kreigsproduktion in the begimmning of 194l.

Theaoretical work baasd upon experiemce gethered from the
reports given by the submarine-commandants and from tesi shoot-
ings in the Torpedo-Versuchs=-Anstalt (TVA) in Gotenhafen.

Prof. Schwenkhagen.

No special equipmentavailable in the Ernst Orlich Inrstitut.
All testing was done by the TVA.

The UKeIV (Subcommittee Iv) dealing with all kind of project
for homing and remote-controlled torpedoes felt necessary

to investigate the possibilities of enemy countermeasures
ageinst such torpedoes in order fo enable & right decision

as to which methods would be worth further development.
Therefore, the subcomittee, under the direction of the
referee, was appointed. The work related to the following
types of homing or remote controlled torpedoes. Iazsive
ultrasonic system (T5, Zaunkonig), active ultrasonic type
(ceyer), Auvdiofrequency passive system {Taube}, mgnetic
homing (Marchen}pressure actuated by wake (Ackermann),
ultrasonic aotuated by weke {Ibis), actuated by optical
properties of the wake (Leuchtfisch), remote controlled by
wirelesa channel (NY), remote comtrolled by means of wiring
(NYK, later on known as Spinne) directional miorophone headed
torpedoes controlled by wiring (Lerche). For all of these types
the poseibilities of countermeasures bys1) timely recognition,
2)screening, 3) deception 4) Jemming, 5)@estroying, including
premature fusing, 6) manceuvring were teken into cereful
consideration.

The Pirst result was accomplished in August 1944 and presented
as a report. Work was contined on the same lines after
that date in order to take care of all new material relating
to this question.
Pirst broad report preasented to the Oberkommande der Kriegs-
marine by Prof. Schwenkhagen in August 1945. No copy axisting
of the paper except ae sample sent to the (EM and on:woount
of all informetion used for the report having been burnt,
an excarpt of the report must be given by memory, ir it
is reguired.
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c)

PROTECT 46.
Exoitation of Circular Cavity Resonators -
by means of Density-modulated Beams of
Slow Electrons.

This work was done {nder an order of the Porschungsfukrung des
Relcheministers der Iuftfahrt under (berbefehlshabers der
Luftwaffe., It was given some years ago about 1942 or 1943.

Nerely theoretical work involved.

Dr. Stﬂyﬂk&lt

Nothing.

The eleoctron besm passing along the exis of a circular shaped
resonant chamber exciting it by means of deneity modulation of
the electrons in the incoming beam influences the frequencies
of resonance of the chamber. 1In order to calculate this
infjuence the dquations for both the magnetic and the electric
field in the chamber are formulated and solved. The solution
is presented in the form of Bessel functions and evaluated for
practical purposes, i.e. for the oscillating modes of lower
orders, The work relates to infinitely thin eleotron beems
in the first part, extending to beams of finite cross section in
the second part.

Theoretical work completed, TExperimental spprovel of the
results might be desirable, Taking into account the influence
of additional damping due to the existence of the beam in the
chember might be an interesting extension of the problem,

too, as an important contribution to the design of klstrons,

The thecretical work is completed and laid down in a paper
presented by the investigator, Dr. Steyakal;

BExcitation of Circular Cavity Resonator by menas of
Density-modulated Seams of slow Zlectrons. (2 Parts).

This paper has been evacuated {rom jolfersdorf in i copies

and has been listed under Wik and W15 (a to d for each)
in Viiestaden,



REFORT II
The following reports in German are available for inspection in
the library of the Central Radlo Bureau, 143 Picoadilly, W.1.
Al T rature meas ui t
Precis by Dr. n of rt in German No, Al by JAKCB
Recent highly sensitive wibration proof temperature measuring
equipment (JAKOB).
Compensating arrangement for tension of thermocouple with zerco-
indication using a chopping switch and an amplifier tuned to the
chopping frequency.

4.2, The Hisentroll

Precis by Dr, Schwenhacen of report in German No,AZ by SCHWENKHAGEN,

Fundemental principle end practical design of a highly sensitive
D.C. measuring and controlling device unaffected by vibration and
similar disturbences. Matching and sensitivity limitationa are
broadly dealt with, PFPractical experience. 3Survey of poasible
applicationa, e,g. D.C, amplifier, cha.racltseristicwchanger,
feedback controlling egquipment, etc, 10 watts limit.

A3, Hisentroll and high resistance quas-static voltmeter

Precis by Dr. Schwenkhegen of report in German No, A3 by
SCHWEIZER, FILZ.

Pages 1-6 Hisentroll (Schwedcer)
Reports Yf tests carried cut with an experimental Hisentroll set
for 1011 watt input. Though the Hisentroll was apparently not
used in the proper way, it is atated tc be a superior substitute
for galvanometers in many casea, Changes in design are

suggested to improve semsitivity and to render practicsl use
more simple,

Fages 7-10 Vol tmeter (Pilz)

This type of qguasi-static voltmeter designed by the EO with an
internal resistance of 10 M ohms is judged tec be & most sinple,
compact and least expensive solution to the problem of measuring
D.C. voltages ranging from 0.1 to 600 wvolts with minute current
input with an accuracy of about O.5%.
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B.1. Volta-Fotentials for Ho0 - Phases with meteorologicel intereat

B.2.

B.3.

Pregis by Dr, Schwenkhagen of report in Germesn No, Bl by LANGR

Experimental investigation of the Voltage-potential of the
surfsce of single crysiels of ice, of the systems : Hoarfrost-Ice
Water-Ice, Motal-Water and finally Metal-Ice, The potentials
found range from -o0.3 to + 0.5 volts. The poesible influence

of the presence of water and of a temperature-gradient next to the
Polonium-sounding used for the messurements is broadly discussed.

25 pages with 5 figures

On_the Photoeleotzic Conductivity of pure Calciumsulphide
Precis by Dr, Schwenkhagen of report in German No. B2 by FRERI CHS

Experimental survey of the propertiess of pure Calciumsulphide,
Calociumselenide and calceium telluride., The author uses aingle-
erystals to find out the followlng properties: absorption-
speotrum, photoelectric conductivity, extinction of photoalectric
conductivity by additional infrered radiation applied, influemce
of temperaturd for some of these items. Foxm and design of
calcium~-sulphide photoresistances using aynthetic single-cryetals
are described. Permissible load and response of such resistances
for long-wave and short-wave radiation are given.

L1 peges with 17 figures and 2 tables.

Proof of Space-charge in Combined Photo-Cathodes

Precis by Dr. Schwenkhagen of report in Germsn No, B3 by FLEISCHER

For photoelectrodes of a more complex nature, the speotral
position of the selective maximum of response has proved to be
dependent upon the sncde voltage,. The author is searching for
the cause of Buch anomaly. According to hia opirion it is due
to the presence of space charges inside the cathode. The paper
deals with specisl experiments to give proof of this hypothesis,
He believes that the space charge layer may be of electronic
nature. The relations exiating between the charge and the
entities responsible for its generations, namely set-up wavelength,
set-up time, set-up voltage, incoming radiation level, effective
surface are measured.

18 pages with 11 figures,
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0.1 Eleotromechanical filter egquipment for damping hum
Preois by Dr. Schwenkhagen or report in German No, C1 by FAULSTICH

A steel strip tuned to the supply frequency by varying its
mechanical stress ia provided with a definlite amall loading mass
in a definite point in order to make the frequencies of ita
harmonios exactly coincide with the harmonics of the supply. The
strip is oscillated by an exciter aystem. The voltage induced
in a megnetic pick-up is emplified in a aspecial amplifier and
added in counterphase to the input. Thus harmonics from the
third to the 20th are damped by 2-3 Np.

D1, Research on the Frequency Diatribution of Atmospherics
Preois by Dr. 3chwenkhagen of report in German No. D1 by KUROS

The distribution of atmospherics over the waveband from 200 to
3000 m inveatigated at two stations neer Berlin, The intensity
and number of armospherica decreases rapidly with decreasing
wavelength.

D.2.Interference in ¥ireleas Commuucations and Counter-messures to it.

Precis by Dr, Schwenkhagen of report in German No, D2 by ESAU

The anthor presents a survey of all kindas of interference to
radio communications, -It can be classified in three main types.
Interference arising from other wireless transmitting systems,
atmospherics end distrubances of the ionosphere and man-made
atatics of all kind, A summary of the general knowledge of each
type of interference is given followed by a short discussion of
various measures considered. Special attention is paid to the
influence of interference to locating sets,

12 pages,

D.3, Removing Static in Aireraft

Precis by Dr. Schwenkhayen of report in German No, D3 by VIXHMANN

The report is concerned with removing ceuses of static arising in
the aircreft-equipment itself. 4As main sources of trouble the
author discusses: 1) Static charging of the plane, 2) poor
contacts cm?ng the resistance between parts of the fuselage of
the planes, 3) vibrations influencing parts of the recetiver,
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i) spark plugas of the motor and 5) generators, switohing equip-
ment and wiring of the main supply. Counter-measures for each
source of interference are discussed inoluding a final paragraph
dealing with the possibilitiea offered in the design of the
receiving equipment itself',

17 pages with 11 figures,

D. 4. Interferaence in Wireless Communication of the "Deutsche
Lufthansa"

Precis by Dr, Schwenkhagen of report in German No, D4 by STUSSEL

The paper gives additional informacion over that presented in D 3.
Atmospherics due to thunderstorms, diasturbance arising from
charging and discharging proceases under flight conditions,
troubles caused by the formation of ice and hoarfrost on parts

of' the wireless equipment and damages done to the wireless set

by atmospheric discharges such as lightning flashes are the main
aubjects dealt with.

2¢ pages with 15 figures.

D. 5. Fundamental end Fractical Questions relating to
Jonospheric Research

Frecis by Dr, Schwenkhagen of report in German No. D5 by ZENNECK

Method of taking soundings of the ionosphere by means of pulses
with constant frequency or sliding freguency. Definition of
virtual height of the different layers of the ionosphere.
Discussion of partial reflexion of the electromagnetic waves in
the lower layers. A conaiderable part of the paper is devoted
to fundamental oconsiderations of direction finding equipment and
the influence of the ionosphere to the bearings, The paper
concludes with a survey of the relations existing between the
activity of the sun and ionospheric disturbances causing trouble
to the propagation of waves,

24 pages with 20 figures,

A discussion on D2 to D5 is added to the report of the meeting.
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D. 6.

D.7.

Radip Interference known as Hisaing
Preois by Dr. Schwenkhagen of report in German No. D6 by MEINHOLD

The speocial type of radic interference known as “hissing" ia
frequently called "precipitation static", because precipitation
is often thought of to be the cause of such interference, though
there are a lot of observations indicating hissing without any
precipitations whatsoever. The author presents the results of
simul taneous records of hissing and of the potential gradient of
the atmospheric electric field. From these records evidence is
taken that hissing is a mere electrostatic problem dus to an
interrupted (discontinuous but unidirectional) discharge of the
antenna into the atmosphere as soon as a certain level of
potential gradient is exceeded, This level depends upon the
form of the antenna. Frequemcy and charscter of the hiassing
noice are bound to the excess of potential gradient over the
critical velue and its sipgn.

23 pages with & figures and 1 table.

Recording of Atmospherics at & Mc per s,

Precis by Dr. Schwenkhagen of report in German No. D7 by MEINHOLD

A device used for recording atmospherics in the 6Mes/s-band is
described, The records are discussed with regard to the number
and amplitude of clicks, In order tc arrive at a proper assess-
ment of the interference with wireless reception due to the
cliciks an "interference level™ is defined and derived from the
records for a period of one year. Obvicusly the Interference
Level depends upon meteorological conditions as well as upon the
dnfluence of cosmic phenomena to the wave propagation, Both of
these factors are contributory to the quasipericdical change of
the Interference Level with time of day and its annual changes,
The experimental results are in good agreement with the theory
presented,

90 pages with 45 figures,



D.8. Device for Recording the Level of “Cliocks™ (Atmospherios
Results oollected

Preois by Dr, Schwenkhagen of report in Germsn No. D8 by MEINHOLD

A modification of the device used for the research dealt with in
4 previous paper (D7) is described., Inatead of a normel mudio-
frequency ocutput meter used for the prevlous records & noise-
level-meter is now preferred. 8Similtanecus reccords with beth
equipments form a oconnecting link between the previocus resultis
and the recorda for 1942 to 1944 presented in this paper.
Diagrams of the interference level as an average for each month
of the above period are givem,

14 pages with 10 figures

D.S. Looating of atmospherics as a Means of Weather-Forecasting

Precis by Dr, en of rt in Germman No. b
, ISRAEL

2 equal loop-antennas arranged at right angles are connected to
2 equal superheterodyne receiving sets tuned to 27 ko per sec.
The output connections are connected to the horizontal and
vertical plates of a cathode ray osocillograph respectively, such
as to move the spot of the tube in a direction corresponding to
the direction of the atmospheric click. The soreen of the tube
is photographed with a high speed film—camera. Synchronous
marks are given on the record tapes of 3 atations with a base of
€50 miles by simultanecus recording of Morse-signals. The

authors think the results obtained to be gquestionable for weather
forecasat,

40 pages with 45 figures,
D.10, Report on the Meeting - Level of Atmospherics

Precis by Dr, Schwenkhagen of report in German No, D.10 by
SCHWENEHAGEN

Abridged reports of the papers presented and the following
discussions at & meeting held in Daneig in April 1944,

A) Level of Atmospherios and its practloal Importance { SCHWENKHAGEN,
Three types of atmospherics are classified: “Grinder" causing

an almost continuous increase of output level of the receiver,
Hissing known as a short-time high-level audio frequency output,
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and Clicks, i.e. abrupt pulses with a distinot time—olearange,
Flenty of information is available sbout hissing and clicks, but
only one series of informative tests have been carrisd out with
respect to grinders. Atmospherios can be used for ferecasting
weather as well as ionospheric conditioris. The impairing of
wireless commnications by hissing and clicks can be materially
reduced by proper design of sntennas and receivers. The level
of grinders is the real limdt to the useful sensitivity of

receiving seta, S pages, B8 figures.

B) Nomenalature of Atmospherios (MEINHOLD)

A genersl standard nomenclature for atmospherics is suggested.
2 pages.

0) Extraterrestrial Interference to Wavelengths below 10 m ( FRANZ).

Tests carried out by the author and hia associates oonfirm
the existence of an extraterrestrial source of electromagnetic
waves in the range of 2 m to 16 m wavelength. The noise level
due toitra.ngeafmmwtomﬂforlomdwrauingtoahaut
thermal noise level for 2 m. One definite point of the
galactic system must be ocnsidered as the source.

L pages, 3 figures.

D) Influence of more Elevated lLayers of the Atmosphere upon
Atmospherics (SCHINDELHAUER}).

The author thinks that meteorclogical conditions cannot
sccount for directional distribution of atmospherics found in
‘previous research &s well as in his own recent measurementa,
He, therefore, suggests the existence of some kind of radiation
source in the ionoaphere, His remarks are broadly discussed
and moatly opposed by the reast of those present.

3 pages including discussion, 1l figures.

E) Discussion on the Necessity of a Broader Base for
Fundamental Research.

Three main items are to be taken care of in the future:
1) Geographical distribution of the level of atmospherics,
2% Distribution of atmospherics with regard to wavelengih,
3) Minimum atmospheric noise level as a limit for useful
senaitivity. 2 pages.
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F) Report on the Researoh Work regarding Atmospherics done by the
Propagation Department of the Deutsche Redchspost. (BENDER)

The paper describes some recording deviocea that have been
specially designed for recording atmospherica. They use electro-
lytic cells as indicating devices and counting type relays for
the number of atmospheric clicks. Short Diascussion.

2 pages, 2 figures.

G) Discuasion with regard to Weather- and Ionosphere-Forecast by
measuring the Level of Atmospheries. '

Discussion to part of paper A {see above). A thorough
investigation of weather forecasting ia suggested.

2 pages,

H) Click Removing Set-ups (MEINHDLD)

The paper presents wiring diagrams for different kinds of
click-~elimination. Advantages and drawbacks of the different
systems are discussed, The working conditions and results
obtained are demonstrated for 5 diffarent arrangements,

5 pages, 7 figures.

I) Click Elimination. (XAWAN)

According to & suggestion by the author, the signal in a
receiver fitted with a click elimination arrangement by change
of prid bias in the last intermediate freguency stage, should
be delayed by means of a special network matched to the circuit
of the suppresaing tube., Design and results are broadly
discussed. Short discussion.

6 pages, 1 figure.
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D,11.

D.12.

D.13.

Reoords of Field Stremgth and Charging of Alrcraft up to
high Levels shove the Ground

Precis Dr of rt in Germen No. D. 11
WITTIGH, KASEMIR.

Flights up to a level of 3 to 5 miles brought evidence that the
potential gradient of the atmospheric electric field repidly
decreases with the level above ground as soon as the dust layers
of the lower atmosphere are left, The rest is of the order of
5 to 10 V/m. Kommally the field is positive, negative fielda
ccouwrring mostly under thunderatorm and similar conditions,
Clouds carTy space charge layers with opposite sipn, poaitive
charges being accunulated near the top layers., Field atrength
is much higher in clouds coneisting of ice-crystals than in thoae
made up by water-droplets. Space-charges in the dusty parts of
the gtmaphere range in density fmgi

-1 -1
10 coulombs per cu.cm up to 10 . In thunderstorms they may
be larger by 2 to 3 powers of 10,

22 pages with 11 figures,

First Records of Atmospheric Field and Adrcraft Charging with
Generating Voltmeters in Gliding Flanes
Precis by Dr, Sc enn of rt in German No, D 1

IUEDER, EASEMIR, ROGZMANN,

The records of potential gradient and charge o#rried by a plane
were obtained by using a generating voltmeter or rather a set of
generating voltmeters installed in a highload-glider towed to a
motor-plane during the ascent, The field rapidly decreases above
the dusty layers near to the ground to lo to 21 V/m. By the
influence of the tugging motor-plane the glider charged up to a
tension of about ~ 2000 Volta: after deciimching the giider
charged up to - 30 ooo Volts when passing through precipitation
of ice-cryatals.

20 pages with 9 figures.

First Records of Atmospheric Eleotric Conductivity up to High
Levels above the Ground

Precis by Dr. Schwenkhagen of report in Germen No. D 13 by

The tests reported were carried out in a highload-glider in order
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to avoid difficulties arising from the motor combuation gases of
a horwal plans, An electrometric device with one preamplifying
stage was used for the measurement of the poler conductivities
as well as of the mmber of ions of both signs separately. The
equipment was of normal design using & highly insulated test-
condenser charged by an auxiliary battery and discharged by the
ionas suspended in the air flow. There is no appreciable
differerice in both signs of the polar conductivity. The
condnctivity incresses by about the factor 10 with increasing
level up to 5 miles, such inorease being normally bound to the
upper limit of viaible dust layers. Very large conductivities
exoeeding the normel values by about 2 powers of 10 were found
to exist within strong vertical sirflowa due to thermal non mixing.

13 pages with 5 figures.

D.14 Device for Measuring the Atwospheric Electric Fieid Strength

Precis by Dr, Schwenkhagen of report in German No. D 1L by RANGS

A special design of a generating voltmeter is described. In
addition to the normal electrostatic generator a magnetic
induction type generator is mounted on the same sxisa. Its
output voltage is connected in series with that of the eloctro-
static, but periodically shortcirouited. Thus the equipment
sutomatically gives proof of any change of semsitivity due to
chenges in number of revolutions of the axis. The sign of the
field strength is slways incwn. Examples of records are given.
Difficulties met with in the design ere discussed. Practical
applications are suggested.

53 pages with 32 figures and 1 tahle.

D.15 Measurements of Polar Electric Conductivity in the Free
Atmosphere

Precis by Dr, Schwenkhagen of report in German No. D 15 by
ROSZMANN

The evaluation of 85 flights presented in this paper confimm
the conclusions drawn from former recorda reported by the same
author in a previous peper (see D 13). Generally speaking
the polar conductivity depends more upon local weather condi-
tions than upon the general aspect of the meteorclogical state.
A somewhat atronger correlation to the kind of air masses is
suggested by the result of one test,

30 pages, 7 fijures, 15 tables,
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D.16, Investigations of Charging Fhenomena
Preoils by Dr, Schwenkhagen of report in German No., D16 by VIERWEG

The papers deal with the possibilities of interferemce due to the
impact of ioe~crystals or water-droplets in the atmosphere on the
aerial of & plane. JAocording to his tests such interference
Probably occurs with charged as well as uncharged partiocles,

the peak values being caused by oharged ise-particles (sleet) at
a temperature of about 32°F, Certain protective value is
ascribed to semiconducting coating of the aerial, whereas
insulating varnish coatings seem to be moat disadvantagecus.

12 pages with 13 figures.

D.17. Eleotroatatic Charging of Planes
and a new Method of Prevention

Freois by Dr. Schwenkhagen of report in German No, D17 by DESSAUER.

Teats carried cut by the author give evidence of the fagt that
static charging voltage and ourreant of a plane depends in
amplitude and sign upon the kind of fusl used for the engines,
For each kind of fuel adding of traces of chemicals properly
chosen reduces the charging effect to minute values s which
oasily can be disposed of by noxmal types of discharging equip-
ment. The main additional substances used are C Cl, and
CHpBr-CHgBr. Both of them apparently have no corrosive effect
on the fuel tanks.

13 pages and 17 figures.

D.18. New Type of Discharger for Removing Statio Charges of Flanes
Precis by Dr. Sohwenkhagen of report in German No.D1B by MEINHOLD.

A new type of discharger using a hemp-tail with a Carbon ocating
is described. Laboratory tests of the device show high capacity
for discharging current and low level of interference. The
results obtained are equivalent in discharging quality to the
tungaten point suggested by the DVi.. Practical experience not
yet available,

9 nages with 5 figures,
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D.13. Conductivity of Aircraft Spurwheel-Tyres and its Change under

Service Conditions.

Preois by Dr, Sohwenkhagen of report in German No. D 19 by BECKER

Tyres for airoraft are rendered conductive by adding soot to the
rubber, in order to prevent the plane from becoming electrically
charged when on the ground, The resistance measured under
service conditions between the wheel-hub and the ground with 40
Volts d.c. applied should be well below )4 Megohms, This
Tesistence always is increased by aging the tyres due to the
mechanical stresses imposed on them especially by landing. For

new tyres this resistance therefore should not exceed 40 kiloohms,

The increase of resiastance is mainly due to wear near the contact
surface between metal and rubber. Changes of design to improve

the properties are suggeated.
16 pages with 7 figures and 2 tables.

D, 20. ¥oat advantageous Design and Installation of Anti-Static

Condensers up to 100 He per aec.

Preois by Dr. Schwenkhagen of report in German No, D, 20 by
GRAIMAN , SCHMIDT,

The quotient of input-ocurrent tc output-voltage is lowest for the
bushing~type-condenser with the axis arranged in the direction of
the comnections. All other type of equipment shows considerable
increase in this coupling impedance due to resonance of the
condenser with the loop formed by the connectlons.

14 pages with 8 figures.

D,21. Pennisasible Interference Voltage within the Main-Supply

Precis by Dr, Schwenkhagen of report in German No. D 21 by
VIEHMANN , SCHMIDT.

Except for the shielding of the wiring between the interference
gemexating parta of the main supply end the antistatic-devices
installed for them and the shielding of antemna-leads all
screening of the main supply may be disposed of without serious
trouble to the receiving conditions in planes of the type Ju 83.
Interference Voltages permitted by the Regulations of the
Luftwaffe me=et all practical requirements, For short-time
interference generators an increase of permissible voltage by
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5 timer normal value ia suggested, Choldng equi t should be
inserted un the power supply of receivers (FUG 10) to prevent

interference voltages from entering the receiver through the
mains,

59 pages with 3l figures and 1 table,

P.1. On hitherto unknown light-emitting phenomema in the middle

layers of the ionosphere and, their relation to wave- ation,
Precis by Dr, Schwenkhagen of report in German No, F.1. by
HOFFMEISTER

Lumnous stripes visible to the naked eye are due to the impact

of meteoric dust on the upper layers of the atmosphere according
to the opinion of the authors. Disturbances of the ionoapherioc
oonditicns at levels ranging from 50 to 100 miles cbviously are

strongly correlated to the phenomenon. Thapks to the annual

return of the dust impact a forecast of .the ionospheric disturb-
ances is suggested.

r.2. Cloud-leval-met with searchlight time

Precis by Dr, Schwenkhagen of report in Germen No, ¥2 by HANLE,
SCHMILLEN,

The besm of a 1008 modulated searchlight is directed to the cloud.

The illuminated spot on the cloud is located with a photo-

eleotric set with en amplifier for a band-width of only 1 c.

¥ith the devices descoribed, cloud levels up to 1 mile can be

deterwined with sufficient socuracy by evaluating the triangle.

F.3. Abnormal. brightnsss of the sky during night-time
Preais by Dr, Sohwemikhagen of report in Genman No. F3 by HOFFMEISTER

Abpnormsl brightness of the nocturmal sky is epparently due to the
sans events a3 the luminous stripes (see F1}. The ocolor index
varies aocording to brightnesa, the color moving towards the red
amd,;of the speotrum with inoressing brightness. One may assume
1 'oonsiderable amount of infra-red radiation.
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P.L. Thermo-olements for ation msas as

Precis by Dr. Schwenkhagen of report in German No, M by GEILING

Contribution to the knowledge of Thermo-elements for radiation
measuring purposes, {GETLING).

Complilation of formila for the design of thermn-elements for
radiation messurements, Definition of proper quality-indicating
properties of the elements, Measurcments end tables of physicel
properties of the materials used for practiocal design. Design
of elements for "I.R.-retina",

F.5. Light scattered by the Atmosphere
Preois by Dr, Schwenkhagen of report in Germsn No. F5 by
: SIBDERTCPF

Report on tests carried out up to levels of 5.5 miles above
ground with regard to light emisslon from the genith and its
speotral distribution.

Derived herefrom are: Distribution of dust in the atmosphere,
visibility of aireraft with verious reflective power and limit
of visibility of stars by daylight.

P.6. Peats for Locating the Sun by means of Infra-red Radiation
using Long-Range-Actinometer

L.1. Vertiocal Beam Characteristios of Antennas Mounted on the
Supporting Flanes of Aircraft.



L.2.

Selected information with regard to the Theory and Teahnology

of Antennae,

(a) First Volume

1)
2)

3)
i)

5)

10)
11
12
15
ik
s
16)
17)
18
199

General requirements reised by the army with regard to the
propertiea and dimemsions of fixed and portable aerials.
Tranamitting aerials with narrow dimensions for floating
structures and requirements of the navy for aerials aboard.

Beam-antennae with antenna-amplifiers.

Bequirements of the air force with regard tc beam antennae
for long-distance range dm communication-channels,

Alrcraf't Antennae.

Bxciting the planes of sircraft.

Alrcraft aerials for short wave communications.

Ilong-line aerials mounted on the planes of aircraft.

dntenna and distance range.

Fundamental knowledge of beam antennae.

New type of short beam antenna with vertical polarization only.

Beam antenns system for dm and cm wavelength without feeders.

Ground~bound beerings antenna systems.

Direction finding loops with iron core.

Multiple use of transmitting antennae.

Anti-fading transmitting aerials,

Aerials for railway equipment,

Raw materisls for aerials from viewpoint of the radio-engineer.

Regulations for standerd denominations of antenna properties.
to be used in papers and reports.

(b) Second Volume

1
2
3

17

FPundamentsl conasideration of wideband-aerials,

Experimental research on sheet and tube dipsles es wideband aeriala.

Infiuence of a reflecting wall to the impedence ocurve of
tubular wideband dipoles.,

Use of eel-buck and like antennae in the short-wave and ultra
short wavebend,

Corpensation of dipole antennae near the footing-point,

Matching, testing and designing of a wideband dipole antenna,

Rotatin~ wideband dipole {(Codename Breitbein = Droadleg).

Inatallation of a huge wideband antenna.

On wideband antennae for long waves.

Dieleciric cylinders as beam antennae for dm and cm weves.

Investivations of parabolic sheet antennae,

Calculation and design of wideband line transformers.

High freguency feeders and their matching.

Recent experience ol the Deutsche Reichpost with antennae,

Damping of high frequency concentric feeding lines,

; General considerations on wave guides,

Replations for standard denoninations ol antenna properties,
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L.3. Dipole Groups with high frequency Supply as End-Fire Arrays
for wideband.

L. 4. Contributions to the Arrangement of Dipole rows and Dipole-
groups as end-fire arrays.

L.5.¥ideband Yagi Antemnae.

L.6. Coupling by Radiation between two dipoles fitted with
raflectors First Part.

L,7. Coupling by Radiation between two dipoles fitted with
ref]l ectors Seocond Part,

L.8. Report of a Meeting concerning Beam Antemnae aboard Alroraft.

1) Eleotremschanical Pattern for Ascertaining the Radiation
Characteristic of Antenna-Groups.

2) Graphioal ocomputing of Radiation Charscteristiocs of Antenna-
Groups. Design of Beam Antennase. FProperties of a new
for of Antexma-~Group.

3) Beam Antenna with extremely low by-peaks by Radiatiom.

) Relations between Bean-ingle and amplitude of By-Peaks for
fixed values of relative dimensions and number of Antennae.

5) Intersected Antenna with seriss-connected Condemser for
Elimination of By-Feaka.

63 Investigations of Long-Wire-Antennae in dm Ranges

7) Investigations regarding Aircraft-Red Antennae for the Ultra-
Short-Wave-Range,
8) Inveatigationas of Funnel-Antemnas and Funnel-Groupa.

%) Comparison of Funnel and Box Shaped Antemnae.
10) A simple 5 m Beam Antenna for use aboard Aircraft.
11) Investigations of Aireraft Ultra-short-wave-intennae for
Verticel and Rorizontal Shifting of the Besam.
12} Reaponse of Receliving Aerials.

L.9. Radiation and Matching of Waveguides and Funnel shaped Antennae
with dielectric Frontcover.

L.10. Properties of Punnel shaped Antemnae in the Cm Range.
L.11. Investigations of Short Funnel shaped S3eam Antennasc.
L.12. Radiation Pield inside a Rotary-Perabolio Mitror with an Axial

Kleotric or Megnetic Dipole arranged in or im front of the
Focus.

L.13, Large Technical Parsbolioc Mirrors. (2 parts A and B.)
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M.1. devices for etic fialds with "Forater® pick-

Progis by Dr, Schwenkhagen of report in German No, M 1 by
FELBTEELIER

Theoreticel considerations an the most advantageous dimensions of
the highly pexmeable iron core for three types of Porster piok-up
using 1) unbalance of audio-frequency Wheatstone Bridge for
fundsmental frequency, 2) phase shifting of induced pulse voltage,
3) unbalance of Wheatstone Bridge for first harmonic. Field

strength measurement as well as measurement of difference in field
strength are investigated.

M.2, Deformation of the goomagnetio field by a hollow sphere.

en of rt in German No, M,2, by TRAUB

Dipole field of a hollow permeable sphere in the geomagnetic field
gives rise to a difference in magnetic field stremgth in two points
arranged vertically above cne another, The distribution of such

difference along a horizontal line passing through the vertiosl
axis of the sphere is calculated.

M. 3. Magnetic state of vshicles
Precis by Dr, Schwenkhagen of report in Germsn No. M.3 by LANGE

The magnetic properties of vehicles are due to the magnetic state
of their perts arising from influences during construction as well
as {ron the influance of the geomagnetic field during assembly.
They are changed by vibrations in service. Checking the field of
a model sairoreft in homogeneous field with iron filings.

M, L. Electromagnetic shields

Precis by Dy. Sohwenkhagen of report in German No, M,4 by SCHAFFER

Compilation of results given by previous literature with regard to
shielding effect of screens for lines carrying audio- or high

frequency currenta, Theoretioal and experimental results are
conaidered.



M. 5. Electromasnetic Sheilda

Precis by Dr. Sobwenkhagen of report in German No, M5 by
GRADMALN, SCHAFFER

Experimental investigations relating to the effect of small holes
in electromagnetic soreens for high fregquency lines such as due
to ventilating openings or broken strings in conducting wicker
woxrk.

N.l. The Ionosphere and its significance for the Wireless
Communications of military Services.

N.2. 4ddvices for the Proper Choice of Wavelength for military
Comzunications given by the "Radic Advisory Office”.

H. 3. Handbook of Useful Short-wave Communications for 1943
{2 eipies & and b.)

Mel.. Fundaicental Diegrams of Wave Propagation for the whole Frequency
Range (without influence of Ionosphere) {1st Edition)

N.5. Propagation of Earthbound Waves for the whole Frequency Range
presented in the form of Grphs. {(2nd Edition of N.4.)
(5 copies a to e).

N.6. Tables for Caloulating the Transmission Limiting Frequencies
from Vertical Incidence limiting frequency due to reflexion at
the Ionosphere,

N.7. E-Leyer of the Ionosphere, daily and annusal fluctuations.

N.8. The influence of damping to the propagation of Short-Waves,

N.9. Scattering of Frequency-Limits of the Ionoaphere Layers.

N.10."Index" method for the Forecast of ionocapheric Frequency- Limits,

N.1l. Propagation of electromagnetic Waves in & Medium arranged in

Layers under the Influence of a Magnet Field for verticel

Incidence,

N.12. On Disturbances of the ionoarheric state due to Northern Lights
and the Velocity of Propapation of such Disturbances.



N.13. The propagation of' Electromagnetic Waves in a Medium arranged
in Layers for various angles of Inocidenoce.

N.1l4. Inveatigations of Folarigation of Short-Wave Ionospherio-Echoes.
N.15. Propagation of Electromagnetic Waves in a Medium arranged in
Layers under the Influence of a Kagnetic Field f‘or any angle
of Incidence., 1st. Part.
N.16. Propagation of ....... 2nd Part of N.15.
N.17. Contributions to the Struoture of the Ionosphere,

N.18. Report on a Meeting of the "National Academy of Aircraft
Research®, (Deutsche Akademie fue) Luftfahrtforsohung).

1) On the limitaticns of accuracy for Direction Finding and
Distance Metering With Radiowaves over large Distances.

2) The influenoce of the Atmosphere to the Propagation of
Hyperfrequency-Vaves.

3) Teking into account the Aativity of the Sun for
Ionosphere Forecast.

R.19. On Investipation of molecular processes in the Ionocsphere hy
means of the "Luxemburg-Effect®,

N.20. On propagation phenomena of Fading of Ionoepheric Echoes.

N.21. Deviation of Signals reflected by the Ionosphere from the
direction of the Maximum Circle,

N.22. Indirect Signals and 3ignals around the Circumference of the
Earth in the Short-Wave Range,

N.23, Long-Range Propagation of Short-Waves by means of Zigzag
Reflexiona: Reapplication to this Statement,



0.1. Modulation and Demodulation of FM Signals

0.2.

10

Preois Dr en of report in No, O RUFP,
NUSSIBIN, WEGENER.

A. peges 2 - 20 {Rupp). Methods of frequenoy modulation.
Thoery and limiting factors for usual methods of FM., The paper
deals with 1) Mechanical Wobbling, 2) Phase modulation of a
quartz orystal stabllized low-frequency generator with final
frequency-mul tiplying, 3) P of high frequency oirocuits by
connecting in parallel electronic tubes with reactive feedbaok.

B. pages 21-45 (Nusslein) Receiving methods for MM signals.
In addition to normal receiving eguipment FN receiving requires
an amplitude limitation set and an inverter from F¥ to A The
normal pentode-amplitude-limitor is discussed in full detail,
followsd by a theoretical investigation of the inverting power of
networks the resistences of which depend upon the frequency
applied, Pemoval of the carrier frequency according te the
suggestions of Carson, Fry end Day are dealt with too., Finally,
the effect of negative feedback for FM signals suggested by
Chaffee ia desoribed,

C. pages 4661 (Wagener) Signal tranmmitter for AM to P,
General réquirements for AM and FM signal tranamitters are
prenented. Wiring diagrams are given for a tranamitter for 35
to 50 Mos/s. The suthor gives details of the construction. The
properties of the tranmmitter are teated and are indicated at the
end of the paper,

Amplifier for 0,1 to 100,000 o/s for osgillographic purposes
with 50 cycle supply

Preois by Dr, Schwenkhagen of Teport in German No. 0.2 by KEUL

4 apecial smplifier for 5 mV maximum input with 32 k ohm internal
resistance was designed for use in connection with a cathode ray
oscillograph {needed input 100 volts) or a loop~oscillograph
{needed input 50 mA). FPhase shift rises to 452 at 0,2 oycles
and at 100 kilocycles, The r.m.s8. value of all harmonics coming
from the emplifier is less than 2% of the fundamental.
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0. 3. Deformation of pulges in smplifiers
Precis by Dr, 3 en_of rt in Germen No., 0,3 by HUBER

For mlti-stage amplifiers with a fregquency ourve of ampiification
and phase-~shift glven either by calculation or by testing the
complete set, a simple numeriocal integration based on operational
calculus allows for computing the wave shape of the output pulses
for any form of input pulses, According to the fundamental
investigations, it is found that for proper design the product of
band-~width of the smplifier and the lemgth of the pulse should
excesd 1. Symmetriocal output pulses require a constant transit-
time for all freguenocies ooncerned. For high steepness of the
pulse-front a considerable number of normal bread-band resonating
oircuits are preferred to the use of band:-filters, Resonance
amplifiers with a flat frequency response cirve are disadvantagecus

on account of "creeping™ in the front and oscillations in the
rear of the pulae.

Oudt. Deaign of Amplifiers for Pulse-Volteges ip Connection with
Time-measurements of high eccuraoy

Precis by Dr. Schwenkhagen of report in German'No. 0,4 by
BREUNINGER

It is shown in this paper that in meny ceses it is advisable to
make use of the pulse front instead of the peaks, because for this
type of equipment the pulse-form is not of much importance. A
theory for the desipgn of amplifiers based upon this fundamental
knowledge is presemted, The paper especlally deals with those
cases where extremely high aoccuracy of timing {less than 10 s) is
required.

87 pages, 3 tablea, 17 figures

0.5.Precis by Dr. Schwenkhagen of report in German No. 0.5 by FAULSTICH

Contents summarised under C 1.

62 pages, 19 figurea.



0, 6. Contact-pet for timing Pulses renging from 10 to 150 ma,
¥recia by Dr, Schwenkhagen of report im Germen No, 0,6 by WILDE,

LAJETTICHAL

A polariged relay is operated by the discharge pulse of a
condenser, which is previously charfed to a voltage near to the
break-down voltage of a three electrode glow-discharge tube,
The time, during which the contact of the relay is closed, is
started by a pulse applied to the grid of the tube; 1its end
depends apon the time constant of the discharge circuit varied
by means of a resiatance, Scheme of connections and results are
given.

9 pages, 7 figures,

0.7. Phase-shifting and Measuring Devices

Frecis by Dr. Schwenkhegen of report in German No. 0.7 by MOELIE

It is suggested that use be made ofa goniometric device for
shewing variable phase oi' a constant woltage of definite
frequemcy. This voltage is taken from a moving coil arranged in
the rotating field of two crossed coils supplied with curremts
dephased by S0, The phase measuring device described in the
second part of the paper is to be independent of the difference in
amplitude of the two voitages to be compared. This is afforded
by connecting two voltages tepped across equal reaistances,

which are comnected in series with oppositely reactive elements,
inseries and in counter-series comparing their relative amplitude
with 2 equel ~ or by means of additional resistances equaelized -
detecting elements in a d.c. millianmeter.

21 pages, 24 figures.



Q.1. Report of a Meeting for High Frequency Measurements.

Deteotor-Measurements cerried out at the PIR.

Absalute Determination of Fregquency and Wavelength.

Wavemeters for the dm and om ranges.

Cavity-Resonator Wavemeter for 9 to 12 om Wavelength with

absolute acourasy of 10—

53 Thermal Voltmeter for use up to 10 om without Tuning.
Impedance Bridges in the m and dn Ranges as Complementary

Equipment to Measuring Lines,

?i Power and Current Standards in the High Frequenoy Pield,

£ P

Current Metering and Power Metering.
Measurements of Dieieotric Constant and lLosses of
Insutating Materials at om Waves,

10} Measurements of Damping in the dm and om Ranges with
Cathode Ray Indicator Tubes,

11) ¥easuring Wave.Guide for Wawelengths of 5 to 50 om.

12) Development of a Measuring Line requiring & low amount of
Material and Working time.

153 Metering the Properties of Quadrupoles with Measuring Lines.

14} Demonstration of dm-Metering Equipment. Circle shaped

Measuring Line with Optical Display of the Distribution of

Voltage along the Line {2 copies a and b.)

Q.2.5hort Wave Metering Device Suggested by Malach,

Q.3. Pick-up Devices for High Frequency Radiating Bodies.
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Bagicheat etrons.

8 Dr en of r t in German No., R 1 b .
Investigation of backhsating in a nonalotted magnetren in
nonosaillating state by measurements of the grid current:it is found
out, that Ges-ions cannot be the causs of backheating. It can be
ranoved by applying a positive bias to a grid. The author presumes
backlwating to be due to the impact on the cathode of eleotrona,

which bave bean scoelerated by stray-affects when passing other
eleotrons.

16 pages, 8 figures,

Qao at ag for 3 [\ d o usncies in Non-
slotted Motm.
aois by Dr, 3¢ en of report in German No 2b

Theoratical and experimental survey of short-wave oscilla-
tions cocurring in nonslotted magnetrons. 4 different ranges of

osoillations are alsarly found, The oscillating mechanism for three
of them is doduced,

25 pages, 21 figures.

Theory and Practical Experjenoce with Transit-Time-
Tubos.

aciy 8¢ eon of © t in Ge 0 b
SHIFFEL.

FPhysical account of the happenings in magnetrons bassd
wpon fundamental considerstions in Part I. The magnetic field in é
the magnetrons acts in the same way as the positive grid bies in a
triods generating Barkhsusen-Oscillations, the eleotrons moving on
cyoloid-formed paths arcund the cathode insiead of swinging in
rectilinear paths. The much more complicated oacillating process ie
atudied and deslt with in detail, The different kinds and forms of
osoillation (Transit-time oacillations and oscillations not bound to
transit-time, roll-oircle and path-oscillations) in connection with
number of slots and order of oscillating range are discussed.
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Pinally the characteristios of the tubes sre shown. Advice is given
how to use the curves.

92 pages with 71 figures.

The tube RD 2 Mh is & megnetron with 8 alots and
capagitive-coupled load, The cathods is indireoctly heated and has
& Barium-oxide ocoating., It is deaigned to generate wavelengths in
the 6 am range with a magnetic field of 1500 Gauss. Rxperiments
have ahown that the wavelengths oan be changed from 5.5 to 7.5 om
with a fixed normal fisld of 1500 Gauss. A oertain extension of
this range towards longer waves can be realised by dscroasing the
nagnetio fleld strength at a ssorifice in output,

4 pages, 5 figures.

Generation of Cathode Rays with high Current Density.
irecis by Dr., Schwenkhagen of report in Gerwman No. R 5 by HECHTEL.

It is steted that there is a need for ocathods ray heams of
high current density with electrons moving along parallel paths for
use in Klystrons and similer tubes., The author presents s theor-
etical and experimental investigation of the methods of establishing
such beams. With accelsrating voltages up to 2000 voltas he succeads
in eatablishing beoams of 0.3 sq. cm. cross seoction and some cm
length, the current density being as high as about 8 to 9 Amps per
square-inoh, For stretohing out the paths of the electrons to
parallel lines a homogenous magnetioc field is used in addition to
slectrical lenses,

13 pages with 24 figures.



butions to the Theory of Speed-controlled Transit-Time-Tubes

with aonne ble dimensions of the controll and loa alds
Precis by Dr, Schwenkhagen of report in German No. R 6 by HOLIMANN,
MASING, THOMA .

For hyperfrequency (e.g. cm wavelengihs) the trensit-tige
of the electrons between the two grids of the speed-modulating space
(controlling field) is long emough to account for an appreciable
phase sngle betwesn entering sand leaving curremt. This paper deals
with the effects of such phase angles, showing that thera are
harmonics due to this faot and that the degree of modulation in
density of the fundamental frequency decreases. The compression-
bunohea of electrons due to such non-linear behaviour of the tube
and the delivery of output-energy to a quasistetioc load field are
calculated. In the second pert the transit-time effecte in the
losd-field are taken care of. It is regarded as sn ultradynsmic
double-lgyer pasased by a disinterrupted electronstream, It is showm
thet it is sufficient for practical purposes tc teke note of the
energy of the fundamental frequency only.

67 peges with 19 figures.

The gtron with Nonne ble Transit-Time

Procis by br en of in German o, R 7 b
LAROS,

]

For the gemeration of wery short slectromsgnetic waves
matching the resonating system tc the Klystron i.e. to its eleotronic
beam supplying the nigh-frequency energy is of utmost importance.
This problem is thoroughly investigated upon the basis of the
squationa of movemont of electrona., It is showm that finite transit-

time-phase-angles in the controlling as well as in the loading fields -

sre to be preferred. Fhaae angles of 180 degrees are especially
adventageous. In this case the maximum efficiency attainable would
be about 26%.

38 pages with 6 figures.
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After a short introduction cn the use of electron-time-
tables an additional approximatiom theory for the calculation of
denaity modulation by WEBSTER'S methods is suggested. For high
voltages graphical zmethods sre developed. Reference to practical
design is made,

49 pages with 19 figures,

The Klystron with Nonnegligible ‘.l:rmit-!l‘i_m and finite Modulat
in the Controlling and Loading Spaces.

ocis by Dr, S en of t in Ge o] by HECHTEL.

Fo exact oaloulation of the happenings in a Klystron aeems
to be possible, The approximations used up to now are disproved by
practical experience. The muthor therefore uses a cambination of
numerical and graphicel solution to approach the problem, which
cannot deal with all wariables concerned, His calculations only
refer to the case of a symsstrioal twin-cavity-Klystron with equal
length and equal smplitude and phase of the high frequency field
in both the controlling and the loading fisld. Maximum efficiency
of 36% is bound to the use of transit-time phase angles of 0.8
and 2,6,

15 pages with 5 flgures,
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B e L A

S.1. Influence of Inhomogenscous Properties of the Ground to the
Kleotromagnetio Field near t¢ the Ground,

8.2. Pre-Testing of Direction Finding Molds with a Conductivity-
Meter (Dipole Metaring Method)

S.3. Influence of Inhomogenecus Properties of the Cround to
Station Bound Errors of the Bearings,

8.4, Tests to take unobjeotionsble Bearings during the nightime
in the Neighbourhood of Reflectors (2 copies a and b}.

8.5, Looation of Radio Soundings by means 25 cm Waves beamed with
Mirrors.

S.6. Deviation from Maximum Circle snd Refrsotion Phenomena in the
Ioncephere,

Contribution to the Theory of Sidsbands and of 'S_n,I-Vector'

Representation of M—Ho&:l&t;m.

Prec Dr, So en of report in Germen No. T 1 by ZINKE,
STAELE]IN .

A) pages 1 to 28. (ZINKE) Sidebands and Swey-vector
Representation of F M Signals with sinusoidel apd
rectanguler modulation.

The author aims at presenting a simple theory of FM by
repressnting the P signal in & veotordiagream with swaying vegtors
(pointers). Such diagrems allow for & simple estimate of the
spectrum of the modulsted high frequency signal, for-amanll as well
as for large depth of modulation. It spplies o sinuscidsl s woll
as to reotangulayr modulation. The conditions are espocially olear
for the case of rectangular modulstion in telegraphy.

B) pages 29 to 72. (STABIEIN) Somo consequences derived
from the theory of sidsbands and of sway-veotor
repressntation of fraquency modulated signals.

It ia shown that AM pystems may be considered as linear
petworks to & certain extent, FM systems, however, are always of
the nonlineer typo, giving rise to additional sidsband {requencies
as soon a2 there is more than one modulation-frequency. In spite
of these difficulties the rules of FM can easily be ostablished when
using the sideband theory of modulation for & sway-vector represen-
tation of the mignal, In the main part the disturbing influsnoe of
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interference-frequencies to the frequency-spectrum and the influence
of reactive oirouits ia disocussed,

2 Parts. 72 pages in the first volume,
13 + 38 figures in the sacond volume,

schani anoe-iike tom P a s

en of report Ge o, T 2 .

Description of a harmonic snaliser which may also be used
for & barmonic synthesis., The equidistant waluea of the function to
be ansalised sre represented by the length of levers with a fixed lcad.
The levers are ooupled to & common axis by mesns of a patiern for
sach harmomic ocefficient t¢ be determined. The resultiing mechanical
momont of the axis is proporticnal to the coefficient. On acoount
of the high scouracy of mechaniosal balances the internsl errors
should be sowller than those coming from outside the insirument.

14 pasges, B figures,

ge for automatic ocontrol of given fupotional

For mathepatiocal instruments two-wey movable pointers are
often used, which muat bo set by hand to follow a given curve., In
order to svoid the introdaction of errors into the result on account
of the perscnal element & device has been designed for an sutomatioc
ocontrol of such pointers by memns of photo-electric cells. The
aoccureqy of the setiing is to be about 0.1 am.

15 pages, 12 figures.

tion Method o for the ution of t
Systiems.
Frocis by Dr, Sohwenkhagen of report in German No. T 4 by ZJUHNUHL.

The elimination method of GAUSS for the solution of linear
systemm of equations is described in an elamsntary way. Important
advices are given with regard to the advantageous procedure and
srrangement of the evaluation for practical purposes, The question

wl 6



M 0Ot -

of proofs, attainable accuracy and the possibilities of further
approsch to the exavt solution are discusaed.

23 peges, 3 tables.

Soluticn of systems of linear equatjions by means of card index
machines,

Pracis b of t in 0, T 5 Db .
The Gauss sliminating systex for the solution of linear
systems of equations in the modification of JORDAN offers a chance
for the use of oard index calculating machines of the so-called
Hollerith-System, After short instruction personnel not trained in
nathematics can be used for this task. In the paper the solution
of 20 equations for 20 x's is given as an exaxmple. Normal index
cards sllow for the coefficients to be givem to 7 figures. By making
use of repeated proofa the resuits can be given to an scourscy of 7
figures too., The solution was arrived at within 65 hours. This time
can be shortened to about 40 to 45 houra when introducing certain
simplifications. Each step for inoressing the accuracy of the
result takea only 5 hours.

19 pages, & tables.

Recent Simple elegirlcel Calculating Machines for jutomatio Solwving
of complicated Celotleting Operations.

FPrecis by Dr. Mofrgoﬂgcmnﬁo,IGHﬂm.

By moans of sliding tap resistances or the like a mechanical
mathematicel function is changed into & corresponding electric vol-
tage. Connecting such volteges in series sllows for representation
of mathematioal series in the resulting voltage. Square formed
resistrnce discs with two taps comnected to the centre and sliding
round « circle allow application of a sinusoidal voltage, Coupling
the axis of such discs with toothed wheels gives the result of a
Fourier—series. A modsl is described, Results of the automatiocal
osloulation sre compered to the results of traditionsl csloulations
and found to be satisfactory.

32 pages with 9 figures and 1 table, Appendix 5 pages.
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Teat f o for Resis tent

Investigations have been wade to reduce wesr in potemtio-
moter olements. Tests oarried out by the suthor show that these
difficuities cen materially be reduced by the use of silver-rolls
as sliding teps and submerging the equipment in oil. Inatead of sn
alloy of silver and palladium loss expensive raw materials such as
constantan or chroms-nickel slloys can be used for the winding.

11 pages with 14 figures.

t f Contact als,

A specially designed wibrating contactor tuned tc rescnsnce
for 100 ofs is used in teating materials for contacts at a tension
below the minimum arcing voltage with two wvalues of current, The
migration of meterial is determined for both elsotrodes for millions
of switching operations. A lsrge number of photogrephs on sn enlarged
scale show the form of deformation of the surface. All experiments
are compiled for a table which facilitates the proper choioce of
material for practicsl switching equipment.

39 pages with 51 figures.

Teat £ Contag als.

[o} of r [ b s

ROMP .

Messurements of the change of contact resistance for 36
ccntact materials after s prolonged period of storage under tropical
woather conditions (42 degrees Celsius and relative humidity 70%)
are carried ocut for different pressures applied to the contact.

The results are plotied in diagrsms arrenged in a qualitative order
of l.pproﬂl.

46 pages with 37 figures.
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Testing of Contact Materjials.

Contact-alloys of gold and silver as substitutes for
Platinua and silver-palladium allcoys of gold or silver with other
metals are taken into consideration. The properties of these
materials, i.e. perseverance of convact reaistance, migration of
paterials and liability for welding of contaot surfsce are checked,
For scme of these materials the resulis are good smough for practical
use,

63 pages with 29 figures snd 3 tables,

Test and of Contact Materiala.
8 by Dr, S of rt ip No, U CK,
NICKELL.

On account of the shortage of platinum in Germany, alloys
of more cosmon wetals such as gold were considered as substitutes.
A pumber of gold~alloys hes been tested with regard to the mode of
preparation, possibilities of treatment, anti-ocorrosive properiies
in various atmospheric conditions snd migration under d.o. switohing
conditions below the arcing level. Alloys of 95% gold with 5% Ge
and of 80% gold with 10% Pt and 10% Ni proved to be the best ones.
Aloys of molybdermm insteed of gold should esven be superior.

15 pages with 24 figures and 3 tables,

Tast of tacts out of noble tarisls o f Noble
Motals.

Frecis by Dr, Sohwenkhagen of yeport in German Fo, U 6 by ROSZ,
MOONGER, BRANIMULLER, HEUMARN .

Aoccording to the theory of HOIM the contaot-resiatancs
consists of two parts, the narrow pass reaistance only depending
upon the slectric conductivity of the material, the pressurs
applied to the contact end its elastio or plestic properties on onse
hand, and & surface layer or skin resistence due to the exiatenoce
of a mostly monomoleculsr layer of atoms othar than the contact
materials. The resistepocs of this layer ranges to about 5 x 10 -3

Ohn.cmz. Changes of the resistance with ageing of the contact is a
natural oonsequance of elastic properties. Bxperiments show that
the theory of HCIM holds well for all results. Thin laysra of oil
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between the contaot surface soarcely incresse the resistance, but
effiolently protect the surface againat chemical influences.

62 pages with 35 figures and 6 tables.

On_the Distance Range of Ultraviolst Radiation in the Atmosphere
near G:

8 b Seh on of £ K .

For wavelongths ranging from ultraviclet of 250 /u up to
the near infrared of 1000 /u including the range of visible light
the transparengy of the atmosphere under different sight conditions
is measured, Pholtoelectric equipment is used for the teats.
Simultenecus tests of the noiss level in the same band indicate that
a distence range of 10 lon is possible for the tranamission of signals
with wavelangths exceeding 310 /u, Though the noise level is
extiremely low for shortor wavelengths the distenoe renge for these
waves is limited to about 2 km due to the lack of proper transmitting
and reoceiving equipmsnt,

67 pages with 20 figures,

ce—~Coat of 8 and t o -1

Precis by Dr, S en of r t Ge 0. U 8

Teats carrisd cut with regard to the djielectrio constant
and the dielectrio losses of ice give the necessary information for
evaluating the influence of an jve-ocoating of plane-asrials and their
insulating supports. The caloulations refer to the power losses,
the change of reactive resistance of the antenna oconnected to a
corresponding detuning of the antenna circuit and to the overall
officienay of the tranmmitter antenna. As preventive measures heating
with high-frequency, reaistance heating with d.o, or a.c., proper
antenna profiles are taken into oonsideration. Heating the anterma
and its supports with reasistances is dsclared the best form and is
proved by flying tests.

51 pages with 30 figures and 1 table,

=157~



?.10
v.z.

V3.
Voo
Vele
Wi,
W.2.
w.J.

L
w.5.
¥.6.
w.7.

w.B,

w.9.
w.10 -

w.11,

w.15.

Woile

lines used as Transformers and Measuring Elements.

Elimination of reflection due to joints and supports of
Concentric linea.

A new method for Broad-Band Matching especially for ths dm and
an Range,

Eroad Band Matching of various Half wavelength Dipoles by
means of two homogeneous Linessotions.

Which values are best characterising the Propesciies of
Filtering Equipment in the dm and om, Ranges.
Investigations of Waveguides,

Which values are best Characterising the Properties of
Filtering Equipment in the dn snd aa Ranges. (See V,5.)

Comparison of Arrangemsnts during normal symmetrical lines and
Wavoguides with regard to the Dependency upon Frequency.

On the influence of Diaphragms in Rectangular Waveguidss,
On Joints of Coaxial Lines in Waveguides,

Definition of Wave-Resistance and Measuring Technios,

The most simple types of TM and Tk Waves in Waveguidss.

Propagation Velocity, Wave Resistance and Deaping of
Eloctromagnotic Waves along Dieleotric Cylindera,

Self-Contained Nonquasistationary Resonant Circuits.

Conoentrio Spheres as Electromagnetic Cavity Reaocnator.

Cofocal Ellipacid shaped shulls as Electromagnetic Cavity
Resonator.

¥agnetical Fundamental Fraquency of Ellipsoid=-ahaped Cevity
Resorators.

On the Excitation of Cavity Resonators.

Excitation of Circular Cavity Rescnators by msans of Density
modulated Beams of Slow Electrons. Part 1. (& copies a to d.)
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.15, Excitation of .... Part 11 of W.1k. (4 copies a to &).

¥.16.

Contributions to the problem of Stability and 3tabilization

of PFrequency of self excited Tranamitters in the dm end am
Bangea.

W.17. Generator of Harmonics for Frequency Metering Purposes.

¥.18,

On Receiving Methods for am-Waves.

¥.19, Gn & Rectifying Device suggested by Doehler,

1.1.

X.2.

X.3.

It1 »
I.2.

I.ja

I.h.

1150

Y.b.

IC?'

Fropagetion of Ultra-Short Waves.

1) Hitherto Existing Knowledge of Propagation Conditions and
the possibilities of Practical Use of Ultra Short Waves.

2} On propagation Conditions and posaibilities of using Ultra
Short Waves with special regard to Aircraft Commmications,

Quartez-Controlled Oscillstors for the Ultra-short-Wave Range.

I Part; Investigations of Quarts Crystals for the Control of
Ultra Short Waves.

II Part; Investigations of Quartz Controlled Oscillating
Arrangaments for variable Frequenqy in Ultra-Short
Wavs Hange,

Interference Phenomens for vertiosl Incidence of Wavea to the
Ground.,

Indioating Device for Radar Equipmant.
Pundapentsl Rules for the Design of Pulse Transformers.

Taking into acoount the effect of Polarlzation for Bemding
and Relection of Eleotromagnetic Waves.

Influence of the Pulse-Shape of reflected aignals to the
Distance Renge and Aocuracy of Distance Metering.

Results of Short Wave Pulse Transmission Tests,

Continucus Wave Rafleoted Signal Method for Indicating the
Presence of Aircraft (Codename Luchs-Danzig)

On the relations between Characteristic and respanse of
Detectors used in the Rotterdsm Equipment,
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Y.8. Investigation of the Rotterdam Pulse Generating Set.

Y.9. Wiring Disgrams and Photos of Parts, Aocessories and of Screen
Fiotures of the Meddo Equipment.

Y.40. Amsrican Hyperfrequency Talevision Equipment Meddo. m(lﬁ_ofoéo

'\'{-‘Lw-’ ot
Z.1. National Repart of Physics (Restricted) Number 1.

1) Ultra violet absorption spectrum of the Suphides and :
Oxydes of zino and Cadmnium. {

2) Structure and 3tate of thin iayers of Germanium <—
Bending of Electrons by Alloyas of copper and rinc

h) Silica-glass as a sturdy, temperature-proof and acidproof

Supportfoll for elecironic intexrference and electronic

nliorosocopes.

5) (h Bmk scattering of slowly moving Neutrons by matter

ining Hydrogene.

; 'l'ntu ou-ried out regarding Ultra viclet counters,

7} Inorsasing the response of Thermal Receiving Equipment
for Low Temparature Radiation.

8§ Decline of Brightness and Change of Colour Guring Dewn.

9) On spectrosoapic proof of minute traces of water,
Attempts for the increase of Output of 18n Beam tubes by
meana of Condenser Discharges,

11} Blectrostrictive Ceneration of Ultrasonic Frequencies.

Z.2. National Reports of Phyaics (Reatricted) Number 2,

1} The Anode Flame of High Current Carbon-irc.

2) (n the eatablishing of Ion Beams.

3} Conditions of Rescnance sand Dee-Form for Cyclotrons.
h; Direotional Distribution of Light Absorption of graphite,
5

Z.3. National Reports of Physics (Restricted) Number 3.

1; Field properties and Beam Establishing in Cathode Ray Tubea

2) Contributions te the Working Conditions of Hetarodyne—
Stages for dm and an, Receiving Seta,

}g Pine Migration of Matter from Opening Contacts.

i) Emission of secondary Electrons from orystallic FPhosphor-
escent Matter with high speed primary Electrons.

Z.4. Netional Reports of Physics (Restriocted) Number L (2 copies)

1) Accelerated Polymerization by the impact of Roentgen
Radiation.
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Z.h.

5.5.

{Contd.)

2) Suitability of bailistic Penduluzms for generating and
metering of short contact times.

3) The Cathode Fleme of High Current Carbon Arc.

L) On a Method of Pixing the Number of Pulses in Counter
mubes for frequent Pulses.

5} On internal molecular Sensiblisation of Fhosphorescent
Matter,

Signs of Voltages and Currents in Vacwum Tube Circuits.
Translation of & Paper publiehed in Communications.
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REPCRT I

TECHNICAL REPORT ON ERNST LECHER INSTITUTE

An Institute under the Reichstelle fur Hoohfrvg;gnzforacm.

:

1. NO: Opportunity; first reported by EEIS

2. TITIE OF TARGHT: Emst Jecher Inatitute

3¢ IOGATION: Evacurted from Relchensu, nesr Wisner Neustadt
to Seespitz Hotel, Planses, nesr Reutte, (D295805).
A portion of the inatitute is in a mill at
Reutte (D345845).

he INVESTIGATING TEAM; comprised eome to the wordters of €IOS
trips No. 182 & 197
Lt.Col. {acting) ReGe Frisnd Ministry of Supply
Major W.H. Maddison n " "
8/Ldr (aoting) s, Devons M.AP.
M. R.As Soderman AsBule15

5+ CONTENTS OF REPCRT:

Seation A. Report on preliminary discussion with
Dr. Plendl snd Dr. Hutter.

* Bes Report on the technical work in progress and
ooupleted,

" Ce List of personnal at the Seespitz and Reutte
laboratories with place of birth, age, and
subject in which they have been or are
specialising.

* De. List of reports, both final and internal
prepared by the Institutae,

E. List of such reports removed,

F. List of reports held by Dr. Plendl (comprising
reports issued by the institute).

G+ List of reports under F removed.

" He Financipl position of the Inastitute, sotion
teken etc.
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SEQTION A

Inte ation of Dr, Plendl of the Ernat lLecher Institut,
SF Flanses, neer Routle, 16/17 ¥ay 1505:

1+ The interrogation of Dr. Flendl, the director of the
Ermst Leohar Institut, wes made by Lt. Col. Friemd, Major Maddison,
3q. Idr. Devons and Mr. Sodermen. Throughout the interview Dr. Huter,
a member of Dr., Plendl's staff, assisted with interpretation. He
spoke English well having atudied in the U.S.A. and lived in England,
Every assistanoe wos given by Dr. FPlendl and his staff in our
investigation and theay behuved in the frankest possible manner, They
expressed a desire to contlmue research either on their present
problems or in ascordance with such other directives as they might
be given. Their attitude to the war seemed a dispassionate one and
their principle interest science for its own scke, Certainly there
ia a considerable ability in the staff of the orgsnisation.

2, History of the Ernst Lecher Institut

2.1 Dr. Plendl hed directed the woxk of a group before the war
upon the problems of the ionosphere and navigation., This work was
sponsored by Telefunken and Luft-Hansa and woas slleged to have besn
directed to odvil aviation applications., The work was concerned
largely with rotating beaoons and the formation of navigational "grids*
hy the intersection of mmlti-lobed beacons., This work was on 1 to 6
metres wavelength. Work upon navigation by pulse methods wes also
started but dld not reach fruition. It was mentioned that in 1934,
at the suggestion of Drs. Kunholt (of N.V.K.) and Ruger, Flendl had
investigated the reflection of rsdic beams from aireraft.

2.2 In 1538 the efforts of Dr. Plendl's group was directed to
“he wilitary problema of navigation, blind bombing end redio
sltimsters, During this pericd and the esrlier years of the war
little fundsmental work wus done, the maln oocupation being the
improvement of existing equipments.

2.3 Eerly in the war, veriocus scientists had advocated the
development of centimetric redar but the offioial policy adhered
rigidly to the longer waves of the previously developed equipments.
Although monitoring end eerisl photography had disclosed thut
centimetrio radars were being used in southern Englend it was not till
the finding of en H2S (known as Rotterdam from the place of its
capture) late in 1943 that any interest wus shown in centimetric
redars. 1o basic resesrch hed been done on H.F. technique since
1941, when =211 projects which could not then be completed in a yeer
were stopped. In something of a penic the B.H.P, was formed to mske
Up aryears ty oo-ordinating the work of existing institutes, the
formation of new ones and the direction of industrial research on
associated problems. Dr. Plendl h:nded over his existing work- on
nevigationsl methods to Dr. }tunhl:iléijt- of Kothen, where development end



research for the improvement of existing systems was done, and
undertock the direoction of B,H.F, Among his first activities he
foundsd sbout fifteen institutes for basio research, one of which

was the Emst Institut. Apparently the urge was to oopy the captured
British seta and Plendl's expensive programme of basio work wes
viewsd unfavourably, Acoordingly Dr. Essm took over the direction or
B.H.F. 2nd Flendl took over the direotion of the Emmat Lecher Institut
founded for investigation of centimetrio techniqus, The laboratories
of the latter wore set wp at Sessering Resortplats, Reichenan nesr
Wisner Neustedt with a total staff of about 200, when the Russian
advance threatened, the Inatitute evaouated about 80 of its staff
(inoluding 20 qualified scientists and engineers) to its present
location at Plansee near Reutts. About 70 of the botter squipment
was brought and a further 20 tons reached Hopfgarten neer Kitzbuhel
in three railway trucks where it rests at present. In addition to
the msin lsboratory set up in the Seespitz Hotel at Tlannes, a high
vacuum lshoratory was set up in Reutte. The latter place had been
damsged and looted by oooupying troops but was being put into
cperation again., Within the restrictions imposed by Military
Goverment upon radio operation the laboratory wes contimuing its
inveatigations.

Je Survey of investigations

J+1 The main task allotted initially was the development of
ceptimetric serials. They wore fully informed of the details of
the ocaptured British equipment and the intended applicstions. Work
started on centimetric Yagis, formed by inserting metal rods in a
dislectric guide but 1little succesa was schieved and work was then
directed to alotted waveguldes., Apparently the relative smallnessa
of Gerwan Aircraft calised soms worry about fitting 1n the eerials of
airborne equipment and with a singuler fallure to approciate the
significance of asrial sperture this work on Yagis and ‘dieleotric
sexrlals had been in the hopo of producing something smaller than a
parasbolic reflector, The mistake was now reslised. The work on
slotted waveguides was with the intention of producing an asxrial which
oould be fitted into the lesding edge of a wing, but at present was
still advenced no further than the properties of a aingle slot and
much had yet to be learned about the properties of guides in general,
No work was being done on broad band serials and reference wes made
to Prof. Sinker of the Psssbender Inatitut and slso the Lorenz
Company on this. gtudies of the effect of inasccuracy in the perabolic
reflector and production of beam split from a parsboloid were in
hand., It seewed evident that they are in an elementary stage of
centimstrioc technique,

3+2 A study hod been made of the optimum paramsters for good
resolution on a German version of H2X (leddo), For this purpose
artifiolally generated echos were used. Thay were aware of the allied
ugs of a super-sonic trainer and although one had been proposed to
test "Berlin" they were not using this method for their tosta,
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3.3 Some work had been done upon artifiocial targets of the
corper reflector type and slso balloons coated with a mixture of oil
and graphite. The latter meem to have been successful. It was
wentioned that oorner reflsotors on floats hed been uvsed es
camouflage of the Polsdam lekes against H2S and HZX cbservation.
Although their tests hsd shown thet the former was suoceasful the
reflactors had not proved sufficlently sccurate for the shorter
wavelengtha,

3« Pulses as short as 1/10th miorosec. had besn produced for
testing receivers but es Telefunken szid that magnetrons take 1/3 of
s microsec. to start oscilleting no application had been made to
transnitters of pulses shorter than one microsec. Apparently the
word of Telefunken was accepted on such a mstter and independent
cheaks were not made., It was explsined that there was alweys a
drive upon them to produce somsthing and meny points which they would
like to Investigate hed to be omitted.

3«5 BSoue work was being done upon lecal oscillators, where
again Telefunken had decreed that megnetrons would be used. They
were not investigeting klystrons., HNo valve work had been done but
part of the purpose in setting up a high vacuum lsboratory had been
for such work,

346 Crystels were developed by & Prof, Ott of ‘Wuzzburg but the
Institute had made s number of testa on them, They were still far
from satisfactory. The usual material used was synthetiu pyrites with
s tungsten loop contact, but germanium and tellurium were zlso used.
The impressiocn gained was that mamufacturing and testing technique
is inferior to our own and so are the resulta, Attempts had been
made to use diode mixers but the return to orystals had been repid.
No attempts had been msde by the institute to develop R.F. amplifiers
for centimetric use but they were aware that attempts had been made
both by F,F.0. and Telefunken.

3«7 Studies hod been made of feeder end T-R section design.

3.8 Appsrently it had not been found possible to reproduce the
satureted tetrode used in the Americen A.P.S. 15 modulator and
atteupts were being made to replace it by a saturated diocde.

3«9 RBRaving started lzte in the centimetric field Dr. Plendl
was now pushing down into the millimetre region. Work was in
progress on 3, 1.5, end 0.8 om. waves while it wes mentioned that
other investigators in the infra red region had gone up to .5 mm.
The Czemy technique for the detection of infre-red was being adapted
for the detection of millimetre waves in the lsboratory in Reutte,
It was hoped to develop a mesns by which an image of an object
irradicsted with millimster woves could be focussed by a oeramic lena
on to a Crerny disphragm carrying s matrix of tiny dipoles and so
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profuce an image which was rendered visible by the interference
patterns created by the eveporation of a thin layer of oil around tis
oxcited dipoles, At this stage the principles were belng establishzd
using Bum rediation and wax lenses. Much shorter waves would be
required to avoid the effects on interference in the "optical" avste-.

3410 Jerming had thoroughly upset German Redar and in commod
with most other establishments the Ernst Lecher Institut was trying O
to meke its contribution to the subject. Apparently efter the
Hesburg raid in 1943 when window was used a steadily incressing ’

effort hed been directed to A.J. methods. Within a month 20 &
Warzburgs were equipped with "Wurzlaus™ developed by Fach of the a
Muller Institut in Humburg. Since then most Wurzburga had been m«

equipped with this or an improved system. All the methods used hanx
utilised the Doppler effect to distinguish the airorsft which is

moving from the stationary window, Following the Wurzlaus was s q ‘}k;u
system, Tastlsus, developed by a Dr. Pohlman of R.L.M. which was  JO/¥
easier I0 agjust and permitted a resdier ohange of frequenqy. Tisr

cams Windleus whioh permitted correction for drift velocity of the

window, The contributions of the Ernat Lecher Institut were the
Schisbelaus and the Reissleuss both of which were msthods of

correcting for wind drift by phsse shifting the output of the coherent
oscillator., The first sctually moves the phase by a motor driven
goniometer while the seaond momentsrily changes the frequency of the

CCHO by # voltage pulse, Theme are still in the leboratory. A
modification of the Reisalsus for spplicstion to FPreyas is called
Freyalaus and uses a reactance velve to change frequency. @

J+11 Other devices mentioned, though not developed here were
Taumus which improves target discriminstion by differentiation of the
video, end Murnburg which aids following of targets at crossing point, <
when the Doppler Frequency is zero, by audible presentation of the
Bropellior modulation. It was admitted that the recurrence frecuency
and split made the task difficult bhut filters were inserted and it
was plleged that it was an aid to a skillful operator, Incidentally
1t was mentioned that girls were used ss rodar cperators and hnd
proved to be efficlent. Also ground clutter was reduced by the
erection of wire screena around Wurzburgs up to dipole height.

3412 pistribution of frequencies hsd been a method of countering
Jenming snd in the case of Freyas Yagi serials had been produced, it
was stated, up to 10 metres wavelength. This latter work hsd been
done at Kothen and explains some of the Freya rerials yound there
though they were not of such a wavelength as thot stated.

313 An interesting development et this institute is nnother
A«Js device intended for Wurzburg spplicstion. This scheme uses a
delgy lime to produce pulse cancellation znd additional refinements
are clsimed to eliminate C.W. joamming nnd to improve the signcl
noire retio :pparently by pre-detector intesrotion.
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3414 It weaz interesting to note the limited knowledge possesmed
by the Ernst Lecher Institut of Allied ground redar. Although it was
known that British GL equipment hed been ceptured in France 1540 and
later in N.Africa they seemed to have no knowledge of it or any
interest, It is of oourse possible that the captured equipment was

too muoh damaged to disciose mich, They were aware from menitoring

that we used centimeiric ground radar but 4id not spperently know
of its use for fire control.
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SECTICN B
Report on Technicsl Work in Progress at the E.L.I.

Introduction

The E«LeI., together with ebout 10 other similar pesearch
institutes was formed at the end of 1943. The formation of these
institutes was precipitated by the examinstion of a captured HZS
Mark I1 oquipment (Rotterdam) which eppesrs to have greatly surprised
the Gexman radar designers and users by its numercus novel features
namely, the centimetre technique, the short pulse technigue, and the
FFI presentation. The German redsr cuthorities were rudely awakened
to the fact that the confidence they hud placed in the technical
superiority of their omn equipment wes totally unjustified. A belated
and desperate effort has been made to bring Germsn rader technique up
to date, but this could only be done in a ascettered, piecemssl fashion
since the Allied bombing had spperently forbidden the formation of a
single, or even & few large estsblishments,

The technicel work described below shows all the hallmnsrks
of a desperate asttempt to cover in a short time s wide field of
research and development with no clear view of the major objectives,
with no concerted development of any single technique on an ndequete
scale, and with single amall estaoblishments attempting to cover
mmerous aspects of H23 techniques and even rttempting to advance
beyond the known English and Americean techniquee before these had been
cottpletely mastered. In general, the progress has been slow due to
mumerous dislocations of the work «nd =lso because too zmbitious a
programme seoms to have been undertaken. No technical progress has
been mode in the last two or threc months owing to the dislocation
resulting from the transfer from Reichensu to Plsheee.

All the problems investigated st E.L.I. were presemted
to the institute in a more or less defined form :nd although the
purpose for which the development work wrs to be used was well known
to the investigatora at the ©,L.I., the decision to utilise a part-
iculor technique for = perticulsr project wrs made by the central
contrelling organisction (B3HF)e This organisction divided up a
pertleular project into its cowponent proolems snd submitted the
1ndividus:l problems to a number of est:blishments of which the E.L.I.
Was Onhe.

1e (2) 3 cm, Radar Bquipment

An experimental iwo mirror system {seprrate T and R) has
been set up to moke genersl studies of the operction of equipment at
thic wavelength. The em. technique w:s very crude. The antenns
consisted of two fixed mirrors ebout 24 in, dia., rear fed, with a
simple reflector plate at the mouth of the wave puide used to
illumingste the mirror, The modulai:&‘l & rough copy of that used in



H2S equipment (triggered spark gap), was used to drive a IUS 142
negnetron mounted in an eleotro-magnet, A aimple ocrystal recsiver
which waes a oopy of an eexlier British design wes mounted directly
behind the receiving mirror. Judging by the proximity of the reoceiving
and transmitting mirrors, the oarystel {pyrites) must either have bean
almost conpletely burnsd out or else of so low an initial senaitivity
as to make it robust (the figure given for burnout level was 800
milliwatt to one watt for 1 microssc. pulses). The construction of
the orystel oonfirmed this indication mince it consisted of a loop
of tungsten wire with one end in contaot with pyrites and mist have
had a very large ocontact capaecity.

The 3rd harmonic of a 9 om, magnetron was uzed for mixing
owing to the short life (sbout two hours) of ‘the German 3 om
oscillator, an attempted copy of the U.S5. 723A. No techniquea were
available for measuring receiver sensitivity nor did there seem to bs
a clear spprecistion of the relevent factors. The unnubered report,
Vorlaufige Unterlagen des Gerates Rex I, gives oircuit disgrams snd
sone indlcations of the performance of the equipment. E.L.I. Bericht
No.8/1 gives details of modulator, magnst, trensmitter output oirouit,
and & description of a simple power monitoring device. In the present
site the equipment is directed straight at & mountain side some two
uiles away and rising to some 5000 feet above the level of the
equipment, No smaller targets had yet been investigsted. Photographs
of the equipment and the target have been taken.

Acourste measuring technique for determining the
performance of radar equipment at centimetre wavelengths wes almost
nor—existent, There was clearly only the faintest glimmerings of the
knowledge of such problems as mode changing, spectrum, pulling,
frequency selectivity of antenna system, and the quantative
significance of magnetron matohing. There was no knowledge at all,
gven by hearsay, of such factors es spike burnout of crystala, crystal
coaverslon gein and temperature, 1.f. nolse factor, etc. No
techniques were available for ebsclute receiver messurements nor weas
there any knowledge of such equipment elsewhers, Estimates of the
crystal recelver performsnce were not considered acourste to better
then sbout six or ten db. Generally the 3 mm. technique was
equivalent to that ourrent in the UK. and U.S., at the end of 1944.

(b) 0,8 cm Equipment

4 0.8 om. echelon-strapped megnetron with electro-msgnet
(4500 gzuss) ond 1 microsec, 400 pps modulztor was being set up with
the object of bullding a similer set to that being worked st 3 am.
The magnetron, IMS 14, had an input of 100 kw and 1 te 3 kw output,
Nothing was known zbout the spectrum und stsbility of the magnetron
end this wes not surprising since there was only a vague knowledge
of the mode chonge problem at the longer wavelengths.
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{0) No development of valves was carried out at the E.L.I.
and the supply of valves to E.L.I. by the B.H.F. wes 20 meagre as to
indicate the use of inferior techniques, o.g. haxmonio miring for
receivers, Much of the information regarding valve porformance was
cbtained from external souroces, (the valve memufacturer, generelly
Telefunken, or B,H,F,) Ons puzzling piece of information of this
sort which was conatantly referred to was the stztement that the
starting up time of the German megnetron in use was of the order of
ons half to one miorosec. No explanation was given of this phsnomenon
nor hed any confirmation been made at E.L.I. ilself.

{(d) A device wes used for measuring the tramsitter power
whioh involved a resistive wire ecross the guide, heated by the r.f.
powsr, exciting a photoelectric cell, The acouraqy claimsd was sbout
but no explanation wes given for the cholce of a photoelectiric’
osll rather than a messsurement of resistance change., The device was
d.c. oelibreted and the gslibration wes used without any correction.

2, (&) I.F. Amplifier Studies (Dr. Harmans)

' Mathematical studies were being mrde of the optimum
tuning and Q of the stages of a multistege i.f. amplifier
consisting of single tuned circuits each tuned to a different
frequenay. A sinple graphicsl method had been worked out for
evaluating the alleged optimum tuning =nd Q's of the cirouits to give
maximm gain for a given mmber of stages. It was claimed that
theoretically at lesst results of such a commputation would glve &
better gain than stoggered peirs or triple end double-tuned circults
end as good a gein as a negative feedback smplifier, Problems such
as the dependence of the nmplifier gain and bandwidth on tube
characteristios or the effect of varicble gain control hed only been
given a cursory exeminution, nor had the question of the
practicsbility =nd reproducibility of such a gystem in mamfucture
been given mich conaiderstion. HNo experimentel investigation of the
transient response with varying signel amplitude snd pulse width had
been made, slthough some cslculstions of the group velooity through
the system hed been made. There was no familiarity with the problem
of 4.f. noise factor and the only ressons given for ochoosing a
particular noise i.f. frequency in a particuler oase were
copsiderations of the design of the amplifier ltself, The work up to
date is reported in Berioht No.4 of E.L.I. December 1944,

(b) Pulse Forming Networks using Coupled Inductances

!Dr. Hemans}

Pulss forming networks using coupled inductances were
being investigated as s mesns of reducing the nuber of elemenis
required to give = rectungulsr pulse of a certain quality. The
coupling was controlled by the design =nd speeing of the inductonces,
It wes cloined thot a network with two stoges could, by this technique,
be deeigned to give es good 2 one 1t1_1;ioc_rosoc. pulse a8 the previously
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used six seotion network esimilar to that used in the H23 equipwent.
A nstwork of this type had been made experimentally and was
operating but it was diffioult to check the claims made for it sinoe
the soppe used for examining the pulss had a maximum speed of 40
miorosec across the diameter. It was alleged that although the total
czpaoity requires in such a network is greater than in a simple
network, the resulting arrangement is amaller ond simpler to make,

3¢ (a} A 'fast' time base A mcops was being developed which
would give a taximm speed of 1.5 om per miorosea. The sweep was
aspproximately linear being part of ean exponentisl omrve. The circuit
technique in general was very elementexy and spperently ne standard
test squipment of this sort was obtalnable from externasl sourcves.
Maﬂs in E.L.I« Bor. No. ?th Jadle 1945.

{(b) Equipment was being developed to provide a stsndard
design for a pulse generator producing pulses of between .1 to 3
misrosec., O to 100 volta amplitude, 50 gyoc. to 200 Ko rep. rate.
A standerd cscillator covering 50 gyo. to 200 Ko. was neceasary to
drive the pulse generator. The technicque is crude and direct vig.
amplificstion of the incoming sine wave, drastic limiting,
differentisting, further limiting. Phase shifting of the sine wave
is used and pulse width is changed by changing differentiating time
constante. Technigue similar to that used 4n 1940 for A.JI. Mark 7.
Work reported in E.L.I. Berdoht No.9. In ons arrangement
calibration pips were provided by mixing the third hermonic of a
100 K¢ osoillator with the fundsmental. The mixture producing sharp
Pips for calidrating times bases (Ber.No.7).

L. Test had been made of Cerman copies of U.S. 7154 modulator
tube (cbtained from ogptured AN/APS-15 equipment (Meddo) and the
genersl opinion was expressed that these tubes greatly surpassed
triodes of German design that had previoualy been used in maghetron
nodulators. Same tests had elso been made of the use of a saturated
diode in saries with the magnetron in order partly to compensate
for the low differentisl impedanoe of the magnetron. Theme tests
had besen dlacontinued sinoe the improvemsnt in ocurrent stebility of
the magnetron saturated diode ccmbination was not considered tc be

worth while in view of the practical complications involved by the
introduction of the diode.

5« Counter Window and Jamuing Devioes

From 1943 onwards a whole series of modifications to
standard radar equipment has been suocessively developed, all based
on the same fundamental principle, that is, the utilisation of the

phase of the received pulse from a aystem in which the transmitter
phase 1s controlled in a ooherent wmanner,
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5.(a) Wurzlans

The Wurzlans system was developed by Dr. Ing. Fack and
Prof. Muller of the Max Wien Inatitute in Hamburg as an immediate
measure against windcow and was Tirst used in J343. ©The technique is
straight forward. A c.w, oobering osoillator is used in order to
regulate accurately the starting phase of the transmitter. The
rooceived aighal ie mixed with this oscillntor and if the target ias
stationaxy the phase relation between the coherent cacillator and the
signal is constsnt resulting in a pulse of gonstant shape., Por
moving targets the phampe relation is shifting rapidly so that a
blurred pulse, that is a Laus (louss), is obtained., Since the
ooherent oscilletor is running continmiously care must be taken to
prevent it Jemming the receiver. This means scouraste regulation of
the unount of cohersnt oscillator used. 7o minimise these
difficulties, the coherent oscillater was set at a freq. 500 ko
different from the tranamitter in whioh case the pulses from
stationzyy end moving targets look like this;

TR

gtationary target Moving target

The main difficulties experienced in this aysten were (a) the use of
a 0.¥, oscillator near the transmitting frequenay, (b) the elaborate
manipulation necessary when chang’ig tranamitier frequency, i.e. the
tuning of the loecsl ocacillator and the tuning and accurete power
level ad)ustment of the coherent osoillator. To overcouwe these
difficulties Tesatlaus was developed.

(b) Tastlsus

Thia gystem was developed by Dr. Pohlmznn of the RIM
end wes first used around the end of 1944. In this aystem the
ooherent oscillutor is at i.f, freq., and is only mixed with the
local cacililutor for & period sufficlent to cover the transmitted
pulse. Thls allowa a much greater latitude in the amount of oochering
oscillator permitted and simplifies the process of shiftipg frequency
s8¢ that this process is in fact no more difticult then with a simple
rader set, In eotusl prectioce the gystem is o little more
complicated since two i,f. frequencies are used in succeesion in the
#Wurzburg equipment and the coherent cszcillsator freguengy corresponds
to thuat of the second i.f. freq.
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{BLOCKS MIXER WHEN
TRANSMITTER NOT PULSED )

Block Diagram of Teastlaus as Fitted to Wurzburg Raders.

In both the Wurzlaus and Tastlsus the freq. of the
ochexrent oscillator im not set exactly et the transmitter freq., out
al a freq. of 2 few hundred Ko different., Apsrt fran thes reasons
given in 5(a), this arrangement has an additional sdventage that a
stationary target gives a oheracteristic wiggle and not a streight
topped pulase and a moving target gives a completely blurred blob and
not a rapidly varying pulee shape. Thia probably makes the
discrimination between moving and fixed targets simpler.

(o) Windleus

Wurzleus snd Tastlems are only suocesaful against window
Jamming when the radi:l velocity of the window cloud is pegligible,
To overcome this limitation a modification of Tastlaus known as
#indlavus was developed in whioh an audio-freq, corresponding to the
doppler freq. of the window wua fed into the second i.f. mirer and
adjusted in both phase and amplitude so as to gancel out the window
echo,

(d) Schisbelaus

In the Windlsus, two controla are necessary, smplitude
and phase, in order to cancel the doppler beet of the window. In the
gystom, Schiebelaus, now being developed at the E.L.T., a single
oontrol ooly is necessary corresponding to the radial veloolity of the
window, This system is similar to Wurzlaus with the addition of a
r~f phase goniometer whioh can be driven by a motor at a speed
corresponding to the window radiasl velocity. It suffers from =1l the
dimadvantages of Wurzleus.except the disturbence due to the radisl
velocity of the window cloud,

(o) Reisalsus

This 1s en attempt to combine the advantages of Tastlsns
and Schiebelaus, nemsly the simplificetion of tuning of Tastlaus and
the eliminstion of window doppler beating as in Sohiebslaus, The
wrthod used is to change the frequency of the cohering oscillestor for
a Tew miorosece between each transmitted pulse. The soplitude of the
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pilee producing the freg. shift is varied in e linear fashion to
correspond to the radisl veloclty of the window, it being assumed
that the degree of freg. shifting 1s proportionsl to the splitude
of the pulse producing freq. shift. The linear sewtooth whioh is
used to control the smplitude of the freq. changing pulee 1s
errenged 80 as to correspond to 360 degree change in phase for each
yole of the sawtoocth. The operator controle the slops of the
sawtooth and the remaindsi of the squipment is the same as Tastlaus,

The development of these anti-jamming systems is usually
done by first setting up a model smystem using a supersonic tank and
replacing the r.f. transmitter by a supersonic transmitier at
about 7 Ho.

(f) A comprehenaive anti-jamming gystem

A system is being developed whioh is designed to
eliminate window Jamming, pulse Jamming and c.w. Jamming and to
provide a very large factor of improvement with noise Jemming at the
expense Of a corresponding increase in the effective time conatent
of the gystem. A full description of this system together with
scme results cbtained with a model system using 7 Mc. supersonilca
in plagce of r,f, are given in Vorschlag No.2, Vorachlage und
Modellversuche zur Entstorung von Punkmesasgeraten durch hochfrequenten

Phaaenvegg!aﬁ:ﬁ, of the E«L.Je

The aystem consists of a combination of a number of
different principles, (a) the use of a coherent oscillater as in
Tast-lpua, (b) the use of a supersonic delay line with a delay
sccurately equal to snd In PAcE 'E'En‘h-ro'fﬂn_g the pulse repetition
rete in order to compare in both amplitude and phase successive
pulses, (o) the use of a phese sensitive rectifier bridge to compare
each pulse with the auccessive pulse, (d) an integration of the
output from the rhase bridge over a time corresponding to about ten
pulse intervals (about 1/400th of a second), which corresponds to the
use of an i.f. band width of 400 aycles, (o) the deliberate phase
shifting of alternate palrs of pulees so as to provide an effectlve
modulation of any incoming o.we signal, but by providing a polarity
switching at a ocorresponding freq. to the cutput of the brdidge, the
echoes from genuine tsxgets are not disturbed by *this phese shifting,
(f) a simple statio phass shift in one of the incoming channels of the
bridge can be used s0 as to arrange for a camplete cancelletion to
correspond to zry constent velocity of a window cloud.

In order to provide an indication of range to the
germuine target, a slowly moving strobeof width spproximstely equal
to the pulse width is used and the speed of the strobe is such that
sbout ten pulses are received during the passage of the strobe from
one end of the the recelved pulae_ﬁ:igg e taxget to the other. The



The speed of the strobe oan be controlled manually and ganged with
this control is a corresponding adjustment of the integration time
conatant of the output from the bridge. The long time constent of
the system mekes it impractical for sll=-round search and of course
also for PPI presentation, but it may well be of somme value for GL
where the rate at which information 1s cbteined might be suffioient.

The use of the cobsrent casillator provides the normal
protection against window and rendom pulse -Jamming; the integration
of the phase coherent amplitudes of sucoesaive pulses provides the
improved noise factor (claimed to be sbout 35 &b signel to nolse
improvement, that is the ratio of 400 cycles to 1 mo.); the phase
switching of the treanamitter and the bridge cutput provides the
protection sgainst c.w, although unless the c.w. jaumer was
acourstely stable in frequency ovexr e period of 1/400th of a seoond,
the c.w. could be regaerded as having random phase snd the switching
would merely provide =dditional protection sgeinst c.w. Of course
the system provides no protection against c.w. signals which
saturate the receiver nor sgainst a Jammer which was cobherent in
phase with the transmitted pulee,

_e
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A block schematic of s simplified version of the arrange-
ment shown in Tafel 4 of the report is given above,
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6. The Reutte extension of the Institute

Two leboratories and a store room were on the upper floor
of a wlll in Reutts. The work in hand there was (a) an F.i, method
of measuring the error in range of a shell splash (Litzer) and
b) the development of a thermsl method of detecting millimetric waves
Dra. Gotz and Sollmann).

(2) The P.)i. method of measuring range differences was begun
on request from the BHF in Sept. 1944, to develop the particular
method for spplication to the Seetakt radar. The staff conoerned wers
far from satisfled that this was the best approach to the problem and
would, if given the cholce, bhave preferred to use n FPI display. It
woald seem that the instruction to proceed on FJi. line= was in the
hope of obtaining a modification for Seetakt. The staff knew nothing
of the operational requirements and were spproaching the problem on
purely academic lines. The radsr was sgain simulated by a delay
tank using quartz oscillators in water for tranemitter and receiver,
and a Jot of air to represent the burst.

The freq. ranges used were selected on the basis of the
target being between 1 and 20 Im. and the splash displacement required
to be measursd being between 25 metres and 4 km., It wes essumed that
the lowest freq, difference that could be used wea 50 c.p.s. which
gives a range of Af¢ of 50 to 2000 c.p.s8. A oondenser rotating at
sbout L c.p.s. conmprised part of the selector circuit for this freq.
renge and releys were smxrenged to stop the rotation as soon as a
signsl was received. It wae sdmitted that the method would be
useleas if two tzgets were in the besm at once but some thought had
been given to the obvious difficuitisa of determining whether the
splash displacement was positive or negative and of determining errors
in sngle as well ps in time.

To determine whether the splash displacement was positive or
negative a complicated arrangement of D.C. amplifiers and relsys had
been worked out and set up in bread-bosrd form. The principle was to
correct the two freq. differences obtzined from target snd splash
into smplitude differences end to compare the two emplitude
differences, After D.C. amplificetion, relays were axraonged to give
visual + and ~ signals.

Ne circuits had been worked out for detemmining errors in
angle but the proposel wes to use some form of freq. modulation
synchronised with the saweep in bearing.

No practical trials with sactu:l shell splashes had been
oarried out snd Dr. Plendl knew of no such trials =t Peensmunds or
olsewhere. Ko thought sppeured to have been given to the use of such
an r.ke. apparctus clongside the radr but the general idea seemed to
be to use the Seetakt rader for tarret lgying and the Fuli. spprorotus
for splash errors. =176~




Iwo reports oampleted so far (Lehn-bericht No.19 end 20) are
being formerded to CI0S. These inolude photogrephs and oirouit
disgrema,

The story of this projJect might well be regarded as an
exagple of how pot to handle a project.

(b} The thermsl method of detecting millimetric waves is a
development of Dr. CZexny's crigihal work on a-red detection
(desoribed in z.f.Phys. Bd.77, Heft 9 and 10, 1932; Bd.108, Hef't 1 and
2, 1937)+ On to thin membranes, prepared from cellwlose varnish and
about o1 t0 .2 p thick, are gputtered silver or bismth dipoles about
2 f thick, and & half wavelength long. The dipole or dipoles are
cbtained by covering the mswbrane with a slotted plate during the
sputtering prooess. The resistance of the dipoles ia betwsen 70 and
100 ohma, 4 thin paraffin oil film is evaporsted on to the membrans
whioh is then supported in vacuo at the focus of the receiving
nirror. Any radistion falling on the mirror then heats the dipole
and osuses evaporation of the peraffin oll at the current nodes. By
viewing the membrane with parallsl light the interference cloud
Produced by the oil £ilm will therefore change to white st the
ourrent nodes,

Ihe work is et present being done on Xbend snd scme results
_ have been otbtailned on 1,5 oms. It is proposed later to use .9 om,
the tranamitier for which is already available.

The ultimate aim of such work is to produce at the foous of
the mirror & representztion of the target without soanting. A mosato
of dipoler would be needed and work on a moEaio has slready started.
The obvious difficulties are lack of resclution owing to mutual
interaction between dipoles together with poor sensitivity and
inability to obtain quamtitetive remults, As regarda sensitivity,
reflections have been detected from a 10 by 10 oms metal plete at a
distence of 10 metres using sbout 5 Xw at 40O CePeBe, 1 pos.

A report (Lebor-beriolt No.21) giving sketohes of the
sppearance of the membrans and dipoles is being forwardsd,
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Nemo
(No.88s)

Qualifioation

SEOTION ©

PERSONNEL, OF THE FRNST LEGHER INSTTTUTE
Routte, 10, Mal 1945

Place
of Birth

Date of
Bixth

Subjects in
which speoislising

Dr.Flendl Dipl.rhys.

Dr.Herzog Dipl Piya,

Dr.0wozarek

Dr.Xlages Dipl.Phys,

Soheiringer 1Ing.

Steinbrecher Dipl-'.[m.

Gahgl
Schult

Dipl.Ing.
Dipl.Ing.

Dr.Harmans Dipl.Phys.

Munohen

1300

Zwelbrucken 1909

Holmunden

Melk

Aussig
Bazburg

Dresden
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1915

1906

1913

1907
1912

1912

Nevigation (fruher);
Wellen ausbreitung
Antennen, Funikmees -
technik (Schuler

von Senneck) ,
z-l'vvﬂ-zblt_
Navigation (fruber);

Funkmes technik,
Untersuclungen iz
an=Geblat{Allgem,)

a.d.Inatitut
auvageschieden
Funkmsastechnik im
wb-

Antennen fur cm-Fellen,
Dipolthooris,
Kristallphysik
(sohsv.Debye)

Allgem.Hoohfrequenzmess—
teohnik FParabolapisgel
fur om-Gebiet, om-
Sender.,

Anpassungefragen bei
Hohlleiterkoabinationen

Schlitzantennan

Dislektrische Antennen,
Hessleitungen im dm-
Gebiat

Impulsteobnik,Breitband
verstarker (Sch.v.
Waldhsusen)




Neme Qualification Plaoe Date SubJeocts in

(No.8s) of Rirth of Birth which specialising

Alfke Dipl Fhys. Delitzch 1914 Ispuletechnik,Testung
von Hochleistungasen-
dern

Wacksrlie Ing. Earlsrube 1914 Impul stechnik

Dr.Roanberg Dipl.Phys. Rostook 1913 Funkmesstechnik;
Ranschuntersuchungen
en Bxpfangern.,

Relger oand .plys Lindaun 1920 on=Funkmesstechnik
(sender und Bupfenger)

Dr.Zschirnt Dipl.Phys. Duaseldort 1911 Ultrasohell; Munkmess-
teobnlk und Navigation
(fruber) (Sch.v.
Zenneck

Hutar Dipl.Phys. Baden-Baden 1917 Ultraschall Funkmegs=

Nad Qg” technik und
Nevigation (fruber)

Schmsago her Dipl.Ing, Waldbrol 1910 MNtraschall

Posrsmann Ing. Hamburg 191 Nisderfrequenztechnik,
Funkmesatechnik.

Donn Dipl.Ing. Helle 1908 Allgem. Niederfrequens-
tochpik und Impulstes-
tung

Dr,Titze Dipl.Ing. FPotsdam 1903 Niederfrequenz suswer-
tung.

Dr.K.H. Dipl.Phys. allgem.llisderfrequens-

Schwarz technik, Impulstechnik,
Empfanger fur UKW und
dm-TQOh.niko

Dr.Gotz Dipl.Phys. Wien 1901 allgem,Physik und
Optik

Sollmann Stud.Ret Breslsu 1913 allgem.Fiysik,
Hochvakuumteohn ik,
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Kame Qualification Ylace Date of Subjeots in

(¥o.Bs) of Birth  Birth which specislising
Dr.Hadwiger Stud.Rat Wien 1908 Mathom=tik und ollgem.
Physik

Dr.Hofwmann Cheniker

Huber Dipl.Ing. Chemie und
licchvauumtechnilk.
Dr.\W.Schwarz Dipl.Fhys. Rohrentechnik
(gasgeafullte Rolren)
Dr.Horstmenn Stud.Ras. Erfurt 1908 Antennen und
Rukstrahlphysik
DroUlm Dozent Gelsen~ 1908 Mathematik, Impulseurn
kirchen Laufzeitketten
Gerger Mathewatlilk,
Impulstectinlk und
Ultraschall
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SECTION D

List of %ogortn, Memoranduns eto. Prepered by
tha Staff of the Ernst Lec Institute

ENDBERIGCHTE

Bericht Title Bearbeliter Abt. Datum Geh.Nr.
Nr-:
1 Zum Aufban von Dipolreihen Horstmann 2 .44 T1/4hg
und Dipclgruppen als
Langastrehler
2 Impulsgenerator 1 Weakerle 2 1,844
3 Wellempesser fur cm-Wellan Neitszel 2  30.12.44
4 Ein Beitreg zum Problem = Harmana 2 20.12.44
des Breitbandversterkers
5 Besohreibung sines Steinbrecher 2 9+12.4,
Mesaplattes fur
Hohlleiter
6  Drehzahlregelung eines Peersnann 1 6e1445 14/45g
Motors duroh einen
Schwebungssummer
7 Impulebreitenmessar Bermhardt/ 1 25.1.45
3ohwarz
8 Funlanesagerat fur ocm- Harmens/ 2 31.1.L45
Wellon, Teil I Sender Relger
mit Testgerat
9 Iupulsgenerator mit Weckerle 2 18.1.45
verander licher
Bandbreite
10  Experimentelle Renz 1 15.1.45
Untersuobungen an einem
Langsstrahler aus 3
gespeisten Dipolen
1 Uber den Storeinfluss der KHlsges 1 20.2.45

h=Yellen bel der
Widerstandsmessung einea
Querschlitzes im Hohkohr

unter Verwendung der

E=\Telle. - 181 -



Beric't

Title

Beerbelter Abt, Datum Geh.NT.
Nr:
42  Der dislektrische Leiter Klages/ 1 2,245  128/45
nit rechteckigem Pledler
Qersolmitt
13 Das Rechtecklooh in dex Klages/ 1 3eleb5 129/45¢
Hohlleiterwapnd als Otto

Stuck einer homogenen
godmpften Leitung
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LABOR*BERICHTE
Berioht Title Bearbeliter Abt Datum GehNt.,
Nr.:
1 Messungen and Versuchd-  Reiger 2 B.0.J4
otektoren
1a Anlage s.8chreibesn Ubar Owoz arek 2 374
den stand der Arbeiten am
Porsohungssuftrag 33
L94B-6139 6941/Lk
Arbeitaweisae Des
Gerates
2 Wellenmessor fur cm- Neitzal 2 141044
Wellen
3 Das Auflosungsvermogen Titze 1 20.10.44
dex Strahlung v.Sendern
nit periodisch
veranderliochsr Frequenz
f+«d.Ortung von Aufsolilagan
beixm Beschusa Beweglicher
Ziele
&4 Stand der Arbeiten am Waltal 2 28.10.44
kunstllishen, auf
elektriascher Basins
erzeugten Rundortungsbild
5 Bericht uber Messungen in Steinbrecher 2 28.10.44
Holleltungen
5a Untersuchung des Uberganges Steinbrecher 2 Lellolidy
einer konzentrischen
Leitung in eine
Heohlleitung
6  Jmpuls-Sendeznlage Donn/ 1 30.10.44
Muller
7 Japulsbreitenmegser Bernhardt/ 1 30,1044
Schwarz
g Kurzbericht uwber d, Stend Peersmann 1 6 11044 245/44p

d. Arheiten betr.
Tourenzahlregelung eines
}otors durch einen

Schwel SSumme
ung - 133 -



Berioht Title Bearbeiter
Hres

Abt

Datun

Geh.Nt.

10

11

12

13

14

15

16

17
18

Erhohung dJPeligenaugkeit Titze
bei Verwandung v.zwel a1t
versoh.Frequenzen modul ler-

ten Sendern unter

Ausputzung d.3chwebung 4,
beiden Modulations

frequenzen

Bisherige Arbeiten am Reiger
3 an—-Bupfanger

Binfluss d.Oberflechenvon OwWcozZarek
Tripelapiegeln auf
ihre Reflexionafahigkeit

Leistungsmesser fur cm- Relger
Jmpulsaender

Zun elektrischen Verhalten Klages
eines Schlitzes in der

Wandung eines rechtecklipen
Hohlrohres bel Anregung

der E-Welle

Auawertung eines "Meddo"- Krober
Beutebildes "Munchen®

Experimentelle Untersuchn- Klages,/

gen zur Hohlrohrangregung =Scheiringer

einss Rotgtionsparabol~
spiegels mit
Reflexionasschaeibe

voruntersuchung uber das Ronnberg
Lei-Rennberg tendmachen

einer Bzilonoberflache

Tastung von Magnetfeldrohren Alfke

Jupulestabilisierung Reiger
durch gessttigte Dioden

- 18, -

28, 11,44

2141244

281244

2T 920y

30.12.44

2011 .44

13+1.42

19.145

23145

261445

309/4he

15/45 g.

13/45 g.

37/45 g



Bericht Title Bearbeiter ibt Datun

Nr.:

Geh.Nr.

19

20

24

23

2}

<5

Niederfrequenzseitige Pitoer
Anordnung zum Mesgsen

des Abstandes zweler

Punkte im Raum bei

Verwendung frequenzverandser-
licher Sender

wh

14..2.45

Niaderfrequenzeitige Titzer 1 15.2.45
Anordnung zur

Feststellung des

Vorzeichens der gegenseiti-

gen Lage zweler Punkte im

Rawm bel Verwendung Pre—

quenzveranderlioher

Sender

Verfahren zur Siohtbarmachg. Sollmann 2 2B.2.45
sehr kurzer elektrischer
Wellen

Entwicklung und stand der Huber
Arbeiten zur Herstellung

von Valumthermoelementen

mit Dipolen zum Empfang

von o-und mm=-¥ellen

r

264,245

Der Einfluss der Scheiringer 1 1e3.45
Rauhigkeit der Oberflache

eines Paresbolspiegels auf

die Verstarkung bei ocm-

Wollen

Zur Stebilitat von Reiger 2 12,3445
Magnetfeldrohen

Zur Nehrwelligkesi von Reiger 2 134345
Magnetfeldrohren

LWISCHENBERICHTE

Der Kugelballon als Ruchk- Ronnberg 2 1.345
atrahlnormal
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Bexicht Title Besxbeiter A4bt Datum Gah.Nr.
Nret

VORSCHLAGSE

1 Selbsttatige Abaschussein- Peersmenn 1 30.10.44 234/44 g
riabtung fur die
Bekamfpung von Zislen mit
hoher Geschwind igksit

2 Vorschlsge und Modellver~ Zschirnt 1 26.2.45
suche sur Entstorung von
Funkmesageraten durch
hohen frequsnten
Phassnvergleich

VYVOCRTRAGE

1 Die verschiedensn Moglich= Owozarek 2 B.1044
keliten der Jmpulserzeugung

ZUSAMMENSTELLUNG

1 Reichweliten-Formeln fur JLuratmenn 29.12.44
Funkmessgerate
2 Uber eloktr.( tg 8 ; € ) CGotz 2 45

bezw opt.(n ; N X)
Eigenschaften von
flussegen und festen
Stoffen im Bereich von
M= 400 p bis 10 om
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ABHARDLUNGEN

Nr. Title Bearbeliter Datum Geh.Nr.
888
1 Stlelstrahler-Gruppen Horstmenn 25.10 .44
2  Abschatzung uber die Reiger 28,1044
Moglichkeit, den Mond
funimesstechnisch zu
erfassen
3 Vergleichend Betrachtung Gotz 13,1244
uber Parabolspiegel und
Spharische Linsen im
Beriich kurzer elektrischer
'ﬂ'allon (WOM)
4 Bewerkungen zur Theorie der Horstmenn 21445
Lochantennen
5 Dearstellung und Anwendungen Horatmann

derTheorie derBeugung elek~
stromegnetiecher Wellen von
Stratton und Chu
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List of reports eto. prepared by the Institute and removed
for transnission to Cel.C.S.

Bericht No. 4. Ein Beltrag sum Problem des Breitbandverstiirkeras,
* " 8/I. Punkmessgerit fir co-Wellen (Semder mit Tastgerit)
" * 7. Impulgebreitnesser

Labor-bericht 19 end 20, Anordung zur Feststellung des Vorzelchena
der gegenseitigen Lage zweler Punkte im Raume

Labor=bericht 21. Verfahren zur Sichtbarmachungz Sehr kurzer
eleotrischer Wallen.

VYorachlug Ro.2. Entsatérung von Funkmessgerditen durch hochfrequenten
Phasenvergleich.

Circuit Diagrams - Vorldufiger Unterlagen des Ger#ites Rax T.

Section F.

T™is 1liat is being retained by the investipating team.
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SECTION *G"

REPORTS REMOVED PROM ERNST LECHER INSTITUTE

l. Porschunge Bericht 1922 Peb. 9, 1945 Fardinand Braun Inst. Inves

2. PForschungs Berichi No. 1916 Mar. 25, 19,4 Kommando der flak
forsuchsteecle Karlshagen.

S+ Forschungs Bericht No. 1963 Peb. 9, 19,4 Flakvorsuchtstelle
der Luftwaffe Karlshagen/Fommern

%+ TPoraochungs Bericht No. 1853 Sept. 1943, Flugfunkforschung Inst.
Oberphaffenlioffen

9. Versuchtsbericht No. & No. 1, 1944 Zentralvorsuhatelle der hf.
Ulm Dornstadt

6. TForschungsbericht No. 1920 April 20, 1944 Ernet Orlich Inst.
Dangig/engfuhr

7+ Untersuch ungen und Mitteilungen No. 767 May 5, 194
Deutscher-Forachungzaanstalt fur Seigelflug, Ermst Udet Adnring

8. PForschungsbericht No. 2022 Deo. 13, 1944 Max Wien Inst. Hemburg.

9= Porschungsbericht No. 1785 June 15, 1943 Inst. Fur Electro Physic
der Deutschen vorsuchanstalten fur Luftfahrt. Berlin/Adlerhof

10. Porschungsbericht No. 1635 June 20, 1942 Inst. fur Bildwesen der
Doutschenvorsuchanatalt fur Luftfehrt, Berlin/Alderhof

il. Forschungabericht No. 1997 May 3, 1943, Inst. fur Bildwesen der
Deuschenvorsuchanstalten fur Luftrahrt.

12.  Forachungsbericht No. 1755 Har. 1, 1943 Optisches Inst. T.¥.3.
Berlin.

13. FDrSChungﬂbeﬂcht No. 1695/2 w 19&-} m’o Int. T.H.5. Munchen.
1. Porschungsbericht No. 1890 Jen. 5, 194k “heor. Fhy. Inst. Univ.Jens

15. Ontersuchungen und Yitteilungem No. 837 Nov. 194L Theo. Phy Inat.
Mmiv. Jena.

16. Porschungsberickt No. 18, June 26, 1942 Labor. fur HoF. Tech.
und Electro Medicin Rerlin/Lankwite
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17. Forschungsbericht No. 2018 t 26, 194k Vier Jahres Inst. fur

Sohwingungaforschung Berlin (Passbender).

p——
18. Porschungsbericht No. 1995 Oct. 20, 1%/ Vier Jahres Flan Int. r Lan
fur Sﬂhﬂiﬂ.go Berlin. l b;c

19. Forschungsbericht 1914 Feb. 194} Funkstrahl Gessellachaft fur
Nachrichtentecinik. Berlin.

20. PForachungsbericht No. 1888 Dec. 6, 1943 Flugfunkforschungs Inst.
Uverphaffenhofen Aussenstelle Grafelfing

21. Untersuchugen and Mitteilungen No. 4015 August, 11, 194 FFO
Omni-directional antennas for alrcraft at 1.9 meters.

22. TForschungsbricht No. 1886 Nov. 26, 1543 Deutache Forsch. Anst.
for Siegelflug Ernat Udet in Conjunction with FFO

23. Porschungsbericht No. 1845 1943 FFO Munchen Aua. Grafelfing
Ernst Udet, Inst.
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SECTION "H*.

Mnancial pesition of the Institute, }‘tﬂtudn'of the staff eto.

The staff, now about 80, are atill at work and are anxicus to be
allowed to continue. When they evacuated from Reichenau, the
Institute received sufficient cash (presumably from the B.H.F. ), to
cover salaries until the end of June end Dr.FPlendl was informed by
the investigating team that there was no reason why work shouid not
omtinue until further instructions were received, or their
financial resocurces were expended. In gomeral no omments were passed
on the work going on, but Dr. Flendl was informed that if ho was in a
position to continue for a while, the proJjects of most interest were
the thermal detection of millimeter waves, and the phase bridge
integrating syatems, while the work on the FM method of shell splash
ranging was a waste of time.

The whole staff were very cocperative and snxicus to give
demonstrations and the fullest explanations. I, Hiter, a muber
of the institute who had worked on physies in the U,3., was very
valueble in interpreting. All the laba, workshops, storercoms were
inapecteds Ir. Plendl's collection of reports from the Institute,
was oxemined and a number of reports (see section g), removed for
their general technical interest.

No equipment was removed.
Military Government in Reutte, had no objection to the staff
continuing at worke The guard at the Seespite Hotel is part of the

road patrol along Plansec, and will contlinue as 10:13 as the rcad
is vatrolled.
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REPORT LY

Py ——

ON OF IR. i R.C.M.

Date. Zist May 1945

Investigator: S/L Parvis, T.R.E., CIOS Group 1.

Personnel Interviewed: Ir. Flendl and Ir. Riter, of ths Ernat Lecher
tute, Plannsee. These rersornel hed been brought to Munich for

Inngltim-

The ooject of the interview was to attempt to discover the
effactivencss of British ROM. against the Cerman navigational beam
gysten uaed during the early years of the war.

Drs Flendl had bean engaged at Rechlin between 1937 and 1939 an
investigations and development of genersl navigation systema for use by
aircraft. (From snother interview with Telefunken, later it
appeared that Flendl's tone-frequency navigaticnsl ald was dropped in
1939.} ‘Then in 1540, Ceneral Udet stated s requirement for a
Precision target bombing aid, and mought the assistance of Dr. Plendl.
It was laid down very definitely that only equipment whisch would be
ready by October 1540 oould be considered. Flendl and his staff
deaigned, developed, built, and themselves installed a few Ruffisn
(70 mc/s} equipments, both on the ground and in the sirereft in this
short time, although they mdmitted that in November, most of the
poople were out at the stations and aserodrormes, keeping the rather
experimental equipment serviced, ¥i. 100 was the bomber group
involved, While still trying to keep this X gerfit equipment
servicesble, they were trying to develop in parallel the Y gerdt,
which would give them greater target accuracy. Both were allowed to
go forward; the Service just accepted what Rechlin gave, having atated
their requirementa. The experimental station at Koethen was
prirmarily responsible for the later develoyments of the Y gerdt,

KG+ 26 was the bamber group overating the Y equipment.

Flendl seemed very proud of his Y beem, and was anxious to know
how Jonpy it took the British to discover how it worked. The abserce
of rormal equisignal continuous tone wes not really a determining
factor - the form of the beam was required on technical grounds
(gynechronisation) alone, but they later realised its additional assets
of secority.

The beam was used for sutometic flying snd wes highly successful.
There were actually 2 equisignal paths, but the eguipment could
distinguish between them. The aerial array haa been photographed
¥ix 0 0 0 © 0 0 0 Producing overlapping patterns thus:
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It was stated that each ground station was provided with a
Heinrich D/F seriel aystem and every range measurement was checked
before passing instructions to the aircraft.

In spite of the disadvantage of being eble to work only one
aireraft at a time, the Service officials sesmed quite pleased at
first with the Y ger#t because it gave bombing control to the ground
station. Later Plendl was blamed about it being posaible to work
only one aircresft at a time.

Dr. Flendl made a significant observaticn about his relations
with the Service during the develovment of the bean systems, in
particular the Y system. The whole scheme was worked out at the
exnerimental establishment and ccmmleted before handing to the
Service for use., The residt was that the scientists overlooked such
important features as security (i.e. the important part plaved by the
#/T instructions) and the Jammability. He implied that if he were
developing another system he would bring the Service users in at an
early stage of the develorment so that they could watch such points.

Bffects of British Jarming.

The equisignal paths of the 70 me/s X beama were very much
disturbed, and Jamming was effective up to about 100 km. from London.
The Plymouth ares was alsoc bad, up to about 50 km., perhaps more.

T™e Jamming of the Y equipment was effective in spoiling the
gystem, but not so good sz the X Jamming. They were aurprised that
we Jammed the range rather than the beam, which gave 1/16 accuracy.
By & good stroke of luck (for us), the unjemmed period of Y operaticns
corregponded to experimental flighte by specialist aicereft. Having
proved the system, the experts handed over to thelr {rainees; and
almost on the first operation with the regular ecrews, Jjanming was
experienced. The "paychelogicsl effect waa important, and the
Luftwaffe (KC.26) always viewed Y with doubt thereafter until a bonsat
We.Ss QEVen to the gystem hy the Cherbourg outfit being able to pick up
& returning bomber which was in diatress, giving it its pozition, and
finally dirscting it right back to its sirfield. The testimony of
this crew restored some confidence in the possibilifles of the gystem,
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but the cat and mouse game was on with the jamming.

Dr. Plendl and Dr. Hiter could not remember all the details:
the man whe would know best was Dr. Kerrog, who waa away sicke They
can say dsfinitely however, (because Ir. Hiter was many times helpir;
with the operations at the stations] that their biggest trouble was
due to the 300 cps. Jmwming. As far as Hter could remember we had
not jarmed the 3000 cycle tone for a long perlod. Their metheod of
reading through the Jarming when it was not hervy, was to read on the
minimum with of the ellipse (which wasg sugposed to close to a
straight line)., There were two different ground measurement
equipments, one byforen) and one by Siemens:  Cherbourg had the
ellipse presentation, while Kassel had & circular time base and
bright spot presentation. The ellipse type was better with
Jamming.

By the end of April 1941 they were seriously hampered by the
Jamming.  They tried the technique where no warning was given by the
W/T but that raised training and operational troubles, and they then
reradiated the morae in order to tske messurements of range. They
tried frequency division arrangesments, but it was not very succeasful
because once the receivers in the aircraft was alloved to be returned,
the phuse calibration went wromg. Finally they devised & method of
getting enap readings in 1/10 asecond.

Without any Jemming it took 1 1/2 seconds to take a reading on
the ellivse mentod. The measuring sccuracy was only claimed to be
300 metres.

Their remembrance was that London was protected effectively,
Jarming being chserved at 50 km. or more. Southampton and
PYortsmouth were badly Jammed areas: Tlymouth was Jammed, but not s
seriocualy.

They never paid much attention te owr Jammer positicna.  They
suspected there was a amall pumber on the outskirts of London, and
perhaps some near the south coast. Yo great efforts were made to
find exactly where the jammers were, because they had declded it was
a hopeless problem trying to cestrov. them, on the grounds that new
Jemuers would he built elsevhere, which might be worae.

e ¥ station at Joburg had been photographed by our aircraft
and had received L000 boamba from British aircraft, but it was such a
amall target thet, apart from wany craters, the total damage was two
reople killed.

At the end of 1941, K0.76 and ¥G.104 were sent to the east and
there were practically no planes left with the X or Y equipment, and
these bombing aids really ended at the Yepinning of 1947,
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Dxre Flendlts group, with Keethen, later went to the fighter-Y
development, which went shaad well. They could not understand why
we lef't it unjammed for so long. Pinally "Cigar® ( Which they
described as Bedle-ee) bothered them a lot. Biiter remembers going
to a night fighter ocontrol centre whioh was lavishly equipped rlace,

When Cigar started all! the officers had to ley down their phones
beocsuse of the din. They finally got rid of Cigar Jwming by a
Phase bridge circuit which selected synchronised tones. The 300 ops.
tone was drop.ed cut of the fighter Y aystem, and ambiguities in
renge were resclved by checking the shii‘t in range when 3000 and 3300
cp3. tones were reradiated.

They were qgulite impressed by the Cigar equipmemt when they
lnspected e arashed model. They repaired it and flew 1t and Pliter
1liked the panoramic receiver idea very muche.

At the end of 1542, Ix'. Plendl was given a new Jjob - in charpe
of the Ermat Lecher Institute, and lef’t navigational gystems
aompletely.

SAJ Farvis .
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ZENTRAIN ERSUCHSTELLE FUR HOCH FREQUSTZ
FORSCHUNG _(UL=DOINSTADT }

TARGET NO. Opportunity
TITLE OF TARGET. Zentralversuchstelle fur Hochfraquenz
Forschumg
LOCATION Originally at Ulm-Dornstadt but evacuated about
the 18t March to the aren of Bad Aibling at the
following locations :
a) beyharting Z 175340) - office and 3 labs.
b) Innerthan Z 162340) - one laboratory.
¢) Schalldorf Z 239423} - two laba.
d} Jeakobsburg Z 1g8326) =~ Chemical lab. in farm
buildings.
e} Schmidhansen (2 191335) - Instruments etc. stores.
£) Schlachtcham (2 145226) -~ Warkshops.
g} Bad Aibling Z 19275 ) = Components store
h) Holzhausen Z 312395) = Cables and F.}.G. units
svored.
INVESTIGATING TEAM. Comprised some members of C.I.C.3. No.182.

Lt. Col (acting) R.G.Friend. - Min. of Supply.
M. WeHs Mim -  Min, of &lpplb'.
MI‘- M-Bo G-Ottlie'b - ﬂ.oBoLtl5v

CONTENTS OF REPORT.

Seotion A: Discussion with Dr.Breuning and general appreciation.

Seation B: Repart on technical work in progress and completed.

Section (¢: List of personnel.

Section D: List of reports issued and list of those being
formarded to 2.I.0.5.

gection BE: List of sci:ntific persomnel in the Bad Aibling area.

Section ¥: Action taken.
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SECTION A

DISCUS.TON WITH DR.BRZUNING, DIRECTOR
OF Z.B.F. AND GENEIAL, ADPRECIATION.

I. 1. ‘ot .oy of Tno-itute: The history of iuig institute seems
to have been the cutcome of the personal ambition of
Dr. Breuning. His previous history seems to have been mainly
concerned with investigation of interference with broadcasting.
e had worked at various times with the Stuttgart Broadcasting
station 51931-52 and 1935-35) the Reichpost (1932-33), and
A.E.G, (1935~36). He then joined the Air Ministry for
development of navigational aids for the Luftwaffe and Luft
Hansa. During the earlier part of the war he was a teobnical
officer (Flt. Oberstabsingsnieur) in the Luftwaffe until in
1943 he obtained permission to leave the Iaftwaffe to start a
research institution as a private venture. Appsrently he was
backed financially by the Reichstadt Beukhaus, Ulm, the
principal (name not quoted) of which was also a high official
of the Luftwaffe.

I. 2. The name of the institution when first formed was
Hochfreouenz Forschumg fur Dr, *Breuning. He seems to have
sought research projects fram the Luftwaffe and [r. Flendl of
B.H.F. without sucéess. When Ir. Esan took over the B.li.F. he
showed no more intereat in PBreuning's Institute but suggested
jnstead that he should take charge of an existing institute at
Gatow. 'This he did for a short while but later (1944) moved
this institute to the Ulm-Dernstadt and oalled the combinetion
the Z.H.,F., Ulz=-Dornstadt, Apparently he had only minor work
to do for about six months, during which period he stated he
was training nis engineers. He had set up his institute in a
disused aerodrome near Dornstadt (it was too small for use by
modern aircraft). There were 21 laboratories, which from a
subsequent exanination would secm to have been well equipped
with new inntruments as well as a certein amount admitted to
have been looted from schools in Holland (including & 5,000
gauss electro magnet which is sfill at Dormstadt). In Merch 194l
the B.H,F. took over the financial responsibility for the
inatitute.

2. 1. FPrograme. It proved difficult to obtain a clear statement
of the investigations made at the institute. The main problem
seems to have been anti-jamming of Freya, Lichtenstein and
Wurzburg in comnon with other establishments. In the case of
this establishment there seems to have becn little direction
from the B.H.F. as to its work. This may erplein the many
nibLles taken at problems being explored elsewherc. Often the
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projects were stated to have been started on the initiacive

of the institute. On such problems as had been given by the
B.H.F. little idea existed as the purpose of the investigs:ions.
Significant examples of this were the determinsticns of polaw
diagrams of shells and rockets and the measurement of peflectim
from hot gases eatc.

2.2, Other items on the programme were

3‘2 & 1,000 Kv modulator for an H2S jammer
bﬂ Jamming of H2S

o) Reflection meegurements fror wood, water, sbacrbing paper,
eto.

() Some nebulous attempts to produce synthetic rectifier
crystals.

(e An ingenious, but improbable, scheme to show the Doppler
Irequency of an echo.

(£) a ™rindow" simulator.

(g, propeller modulstion studies.

Z2ed. In addition to the above items there seemed to be 2 munber of
Aubsidiary develoments "sub-contracted" from the main development
et other institutes.

3. Present =izuation.

J—
3.1. On the 20th March it wag stated that Hitler issued a general -"(_,. ,Luu

order that all equipment and records were to be destroyed if they

were in danger of falling into our hands. Between the 1at March l

and the 1at April this inatitute moved fram ita original location

to scattered points in the vieinity of Bad Aibling. iany of the q (

staff who had came to the new locations had left but he still had

about 33 engineers amnd physicisis with him. He declared however

that he had no means with which to continue paying them and most

were anxious to retwrn to their own hames as soon as this would

be permitted.

3.2. Subsequent inspection showed that the work had only been
regtarted on a reduced scales, as many of the crates of equipment
had not been reopened after the move and the madiines had not
been set up in the workshops. Accawmodation was scanty and poor,
being in rooms in country inns, barms and cowsheds. The various
locations were scattered widely in an agricultural ares and were
somgwhat inaccessible. The advent of military occupations had
produced the ususl amount of damage and looting ai Beyharting,
Innerthan and Schalldorf. Practically nothing had been
reconstructed of the experimental apparstus at these places, in
fact at 3chalidorf it hed been pushed to one szide to allow the
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staff to earn a living by repairing radio receivers, while at
Beyharting the contents of one laboratory had been unceremon-
iously dumped in another t¢ make room for troops quarters.

be1s Reports: The institute had lssued 11 interim end 17 final

e

6.

reports, a list and summeries of which is included in this
report with a list of those removed for C.I.0.S.

Organisation: The original organisation is given fully in
the C.A.P.T. assesmpent report an the laboratories at
Uln~-Dornstadts It oonsisted of four divisions {abteilungen),
the three technical divisions being under Meder, Gorke snd
Vollkel and the administrative division under Siewick. The work
of Maler's divimion included anti-jamming work on Y system,

A J work on Lichtenstein etc, propeller modulatim, window
similator and some odd chemical work including an attexpt to
make crystals. Gorke's division was responsible for jammers for
Rotterdam, reflection measurements and search reoeivers.
Division three under Volkel worked on verious improvements to
Freya and Wurzburg ineluding A.J. and Doppler work.

Apprecistion.

Drs Breuning and his staff were very anxious to please and
asaist in the investigetion. In addition to Dr.Breuning the
principal people interrogated were Dr. Herrold and Prof. Gorcks.
The impression gained was that the latter was the most sound
technically of the people we saw. While it is perhaps unfair
to judge an organimation so moon after it has been uprocted we
feel that this is not perhaps one of the cutstanding institutes
of the R.H.F. ‘Whether one should blame [r, Rreuning for having
allowed the efforts of his staff to be frittered amay on
improvising and acedemic schemes or the B.H.F. for having only

gi;%ﬁl?_ is hard to say. Neverthesless the history
in Bt Dr.Breuning ia ambitious apd individualiwst

beyond his cepacity while it is evident that Drs. Esan and 6
FPlendl were reluctant to support this institute. i

asgerted twice that he had failed to cbtain appointments (as
Chief Engineer, Cologne Radio station in 1935 end a teaching
appointment) because he was not a member of the Nazi Farty. We
have ne evidence to confirm this statement.
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SECTTICH B.

REFORT ON TECENICAL WORK OF THE
VARTQUS TABOHATORTES.

Innerthan laboratory: This laboratory represents the evacuated
parta of the Abteilung No.2 of the institute and was under

Prof. Ir. Goroke, This division had covered work an pelar
diagrams of shells and mortars, or reflections from rocket gases,
aearch reoceivers and jammners.

The study of polar diagrams of shells and rockeats wes begun

at the requeat of the B.H.F. in December 1944 but no indication
was given to the institute as to reason for operational require-
ment benind this request. They suggested that it was probably
in ordar to track shells eto. to determine either firing point or
point of impact. A complete series of measurements had been mde
at 50 cms. on full scale models of shells ofcalibres 21 and 28
cms and on Russian morter borbs. The technique used was very -
sound. The models were placed on wooden poles so that the
received and tranamitted beams could be inclined at 45 degs so
as to avoid ground reflections, and to avoid standing waves -
a frequenoy modulation of + 1% was used. Various inclinations
and polarisations were used and the received gignals were com-
pared with a A* plate in each case. Some sample curves were
taken away.

It waa discovered in one of the technical files in Prof.
Gorcke's laboratory that trials at Grosshorn with a Warzburg
D and a Wurzburg-iiese had been carried out in Nov. 194k with
£ield artillery and with 15, 21 and 30 cms mortars. The results
had proved interesting and according to the mirmtes of the
meeting at Grosshorn, the services were asking for a development
of a radar piving & range of 50-100 Km. on shells and at least
100 Em on eneny artillery weapons. The B.H.F. representative
pointed out the impossibility of this with present techniqus.
Instructions had been given to continue the triala at Grosshorm.
The polaxr diagram work at the institute was clearly associated
with these t{rials.

The programme of work on these polar disgrams had included
further work at 80, 10 and 3 cms. but the interruptions due to
the evacuation had prevented a sbtart being made, No report had
been prepared.
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Irs Brewning did not kmow definitely of any similar work at
other institutes but he thought that soms work on the same lines
was being done by Prof. Braun at Peenemmds,

The work on refiections from roakst %B had again been
carr ocut at the reques B.H.P. without any omorete
idea of the operationsal requiremsnt. Prof. Gorcks suggested that
it was in order to¢ check whether it was poasible for our radar
(Rotterdam) to detect the firing points but Prof. Scherzer when
Interrogated had stated that this work on reflections was to
establish if any errors in radar tracking were introduced by the
hot gases,

An interim report on the work had been prepared (Zwischen-
versuchsberielt No.1) and a copy has bsan taken mway. Most of
this work was done &t 9.3 oms. but observations have also been
made with both larger and shorter wavelengths. A nobelworfer was
used to produce the flame and was set up on the ground so that the
fleme was vertical. The trensmitting and recelving mirrors were
chosen to be of diameter approximately equal to the width of the
flame and were placed at 2 and a % metres from the flame.

Some interesting results were obtained btut further experimerts
wore needed to clear up sowe inconsistencies as well as to study
the effect of polarisaticn, frequency etc. The polarisation used
was horizontal but it appeared that a uniform polar disgram wes
obtained for the scattered radiation in the horizontal plane. The
amplitude of the scattered radiation was equivalent to that from
a 50 x 50 om. metal plate at normal incidence and was about four.
times that from the nebilwerfer body itself (presumably at normal
incidence ).

Preliminary experiments with other frequencies indicated
that the proportion of rediation from the gas to that from the
nabilwerfer body increased at hipgh frequencies.

I: was mentioned that some attempta to detect a V2 with a
Rotterdam equipment had been wade at Karlshagen Nr. Teenemmide
in March 194 and that the nil results obtained were in some way
asmociated wifth the exhaust gases.

Feflection testa had also been made on incendiary bombs and
smoke bombs., The general result was that reflections were only
obtained from the actual jet of flame.

This laboratory had slso undertaken experiments at Iameburg,
Nr. Hamburg on detection of penzers from the air with an 25
apparatus. These experiments were demanded apparently by the
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Wehrmacht, It was thought that the Cberpfaffenhofen laboratories
had been developing special equipment for detection of panzerd.

This Abteilung No.2 had also handled a sketchy programme on
pulae modulated jumers and search reccivers.

The construction of a high power pulse modulated jammer was
started in the autumn of 1% at the request of the B.H.F. The
design was never completed owing to the faot that 5 band tubes
of sufficiently high ocutput were not available, bui the modulator
wes designed and constructed and trials at lower power levels mede,
The equipment was to consist of a 1000 Kw 6 Ke PRF rotary spark
gap modulator, magnetron oscillator and biconical horn antenna.

The horn main lobe was almed towards the ground in order that
the Afc would receive not only direct radiation but also that
reflected from ths ground and thus achieve a more rendom effort.

Trials were mads using 100 Kws (IMS 100) against an alrborne
Rotterdam unit. No quantitative cbservations werc made but the
method wes considered to be effective. Theequipment tunes through
a small range by adjustment of magnetic field and plate voltages.
iz was considered adequate sinoe Prof. Gorcke's measureaents
indicated that B0,. of H2S equipments operated at 9.18 cu. The
eq:ipment was not used operaticnally.

Other R.C.M, work

The institute requested and received a Carpet I from the
enemy equipment pool at Kothen. This unit was to be analysed with
a view toward development of A.I. devices. The first step in this
direction was an attempt to find holes in the frequency spectrum
but their technique was inadequate and the project wes dropped.

It seems that this organisation received no reports on analyses
of this Carpet unit and the project was atarted only because of
peraonal. intereat without any B.H.F. requests

Various other types of R.C.il. equipment were on hand in the
laboratories including iHoderich, Korfu, Samos, Fanve and Naxos.
This latter wiit was used at the laboratory to measure the
distribution of H2S frequencies in a/c of bombing missions
flying over the laboratory.

This leboratory designed some rather rudimentary "gearch
receivera™ for wave lengths around 1 cm, each consisting of a
conical horn leading to rectangular wave gaide fitted with a small
probe and crystal.
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Mention was made that Naxos reoceivers were used with

paraboloids on about a 50 to 60 Km layout to plot the course of
H23 fitted aircraft.

This laboratory had alsc made measurements on the reflection
coefficients of wood, water, salt solutions and samples of absorbing
paper from I.G. Farben. The measurements on the absorbing paper
are not quoted as the figures were only produced from mepory as no
repart had been preparwed.

There ia no doubt that Prof, Gorclke is a very capable
physicist, but it would seem that owing to lack of direction from

either the B.H.F. or Dr. Breuming he had dissipated his efforts in
a gseries of unrelated researches.

Beyharting Iaboratories: These 'laboratories' consisted of
a room in the upper floor of the gasthans and an odd room in the
school. The equipment had merely been dumped into these labora-
toriea. It had been intended that these would be the laboratories
of division 3.

Dr: Herold, a physicist and a section leader in this division
was interrogated thoroughly. He spoke quite good English. 3Before
Joining the institute at the oend of 1943 he had worked in the
Inftwaffe on fitting out aircraft and submarines with search
receivers and had been an assistant of Prof. Scherzer in N.Africa
and the Meditteranean. He had installed and teated a Wanz gerat -
a pearch receiver for i60-220 mes - on a U boat - and related how
the distance amay of our A.3.V. equipped aircraft was estimated
by the height of the signal on a C.R.T. Later it appeared that the
A3V. transmitter power was reduced and this completely upset the
method of uss. He had helped to build A.S.V. jummers jin {the
Meditteranesn (in Sicily Crete ete.) and a number of other jamuera.
When asked why certain particular modulations were used (e.g. F.ii
om 25 me/8, 300 ka/s on other frequemcies) he stated that the
Luftweffe (Gen. Martini) had ordered that jammers to such a
specification be built and as a junior physicist he had to do as he
was told. He kmew that an airborme survey of rader frequencies was
carried out over 3outhern Bngland in 194L to 1941 and he himself
had made mensurements from an E boat off Huil. He could not remexber
any of the results as he had prepared no reports and had given his
report verbally after each mission. He stated that the ground
jammers used at Boulogne and Sicily were operated by technical
officers of the Tuftwaffe but he did not think that they knew much
about the job.
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The division in whioh Dr. Herold worked had carried out !
pumerous A.J. investigationa. Typey appsar to have been responsible
for the initial cirouiting for the Freya-laus in order to combat
window and permanent echoss. A complete report, some 39 peges and
oirouit diagrams, has been taken awsy (Versuchsbericht No.14).

This report includes the early history and diffioulties of the
Freya-lans development and alac a report on anti-clutter tests mads
in mountainous distriota. They claimed fair success for the Freya-
lana, The trials were carried out at Gatow, which was regarded as
an ourstation and trials oentre (abteilung). This division I has
also issued a report on the development of a similar phase-
reagulating oacillator for the Mamheim=-Vollwismar. It waa not clear
why this work was carried out as Telefunieen had already developed
a Taatlaus for the B and C frequenocies. This new oirouil was
presumably for the A frequency as well. A copy ©of the report on

] this york has been taken away (Versuchszwiaschenbericht No.12) 9,{_ MJLM

g%

Ir. Bercld had been working on an interesting thoupgh probably
rather impracticable type of anti-window presentation. The aim was
to display both range and redial velocity. No report has been
prepared and so this pronosal was discussed in some detail.
Succassive {lme base sweeps are mesented cne above the other to
form a raster, The raster frequency used was 20 c.p.s. The sweep
is intensity modulated. A4 saw tooth frequency modulated coherent
oascillator sweepa fram some value below the transmitter frequency
to about the same smount sbove. This F,l. is synchronised with
the raster sweep. A target, it was claimed, now appears 2as a
diagonal line which becomes a vertical line when the coho
frequency is the same as the received frequency. Thus for
stationary targets this occurs at the centre of the raster and for
taryets with varying radial velocities at different levels on the
raster. Some preliminary experiments had been made and although
Ir.Berold was quite enthusiastic, the investigating team oould not
ses any grounds for enthusiame

The 'laboratory' at the Gasthsaus contained a miscellaneous
collection of Freya and Lichtenstein parts, signal generators,
oscilloscopes, some photographic equipment, tools, etc. The
'laboratory' at the achool contained a quantity of absorbent paper
(corrugated paper, metal foil backed) supplied by I.G.Ferben,
apolsrodantmmmtedmaﬁotterdamspimmandagmatdeal
of Jmk.

Schalldort laboratories.

This was some six sdles from Beyharting and contained the
remants of Maler's division L. fThe siaff, in two rooms above &
gasthaus, were busily emgaged on roepsiring local broadecast
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receivers (presumably in order o earn their board and lodging).

This division hed completed when at Ulm & series of propellor
modulation studies at 9 cms. but had never completod the analysis
of the results. The purpose of the work was not clear. It
appeared to be a B.H.F. request but no attempt had been made to
compare the signal from the propellor with that of the fuselage.

An EDOMC magnetron modulated at 100 ko/s was used. The photographic
records show a fairly steady signal at exactly normal incidence and
at 90 degs. Petween 10 degs. and ‘O degs. four peaks appeared per
revolution, but only two per revolution from 40 degs. to 80 dega.
The propellor was a two-blade metal onec.

‘his laboratory had atarted the construction of a Window
simulator using a water delay tank. Tt was proposed to produce
bubvles in the water by electrolysis and this to represent Window.

There would seem little purpose in this experipent except as a
trainer.

Iike many other lsba. this one had alas constimucted a jammer
for Hotterdsm using an RD2MC, eventually tuned with a brlanced line
and shorting bar. The life of the tube was stated to be some B
houra after which the cathode disintegrated. ‘here was also in this
lab. a nullschlitarchr complete with megnet and external tuning,

covering from 3 - 10 cm3, It had been constrycted by the FFO,
Oberpfaffenhofen and engineers were to have come to set it up and
demonstrate. It hsd accordingly never been used.

Jakobsburg Laboratories: These comprised a couple of rooms in farm
builaings, one of the '‘rooms! being a small cow-shed. Tt wes referm-
sd to as the chemical snd high vacuum laboratories but -t present it
couprises mainly junk. Attempts had been made to repair megnetrons
in the vacuum laboratory at Ulm and to make crystals. There seemed
some doubt about the value of the reconstructed magnetrons but no
doubt =t a1l that the crystals they had constructed were not as good
as Telefuniken's. Two pre-freatment ovens and some pumps indicated
ihat the Institute probably had a ressonably good high vacuun plant
at Ulm but it would have been quite imprecticable to have set un anad
worked in these farm buildings.

Gohmittheusen store: In a barn were contained field telepncmes,
cables, instruments of various types ete. still in pacidng cases.

Schlachtham workshop: Thias was again part of a farm building and
cuntainea &, lathes, 2 drilling wechines, 1 miller and 1 shaper, none
of which was of particular value. These machines had never been
installed and no work bad been done by the staff sinoe the
evacuation.
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Bad Aibling stare: On the third floor of the Schulbrau all the
component stores had been dumped. There was nothing of techmical
interest here bui it indicates that the . .re at Ulm was probably

quite well equipped.

Holzheugen store: This store was not visited. It was stated
that it omteined nothing more than c¢ables, parts of Warzburgs,
Freyas, etc.

After seeing 7 out of 8 of these evacuation centres it was
gonsidered that it would have been more or less impracticable for
the Institute to have carried cut any satisfactory work under
such conditiona,
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SECTION D

REFORTS TSSUED BY THE Z V _H.

Versuchsbericht No.l - Range cantrol of H3293

" 2 =~ Null positiona of directional antemae

" 3 - Use of H3293 and FPX in the channel area

" 4-Useofaﬁ~equmcychangorof+3}b/sfor
airborne and ground radars

" 5 = Polar Diagrams of the Sn? on the JU88S and
BeIIl

" 6 ~ Die relative Vergroaserung des Pegelverhalt:

nisses durch periodische Basisverachichmg
bei Fa M. geraten,

" 7 - Fhase shifters and their calibration.

" 8 - Investigation of the Rotterdam pulse wmit.

" 9 - Impulse tranamitter for ultra-sonic work.

" 10 - Report on British and American receivers.

" 11 = Application of the comveriter 3T.W.3 and of
the quasi-atatic voltmeter.

" 12 - Report on radar method “Bar'.

" 13 - Production of impulses from & sine wave.

" 14 ~ Developmemt and investigation of A.J.
methods for Freya against clutter and
Window.

o 15 = Carrier trensmission of P,P.I. pictures.

207




Varsuchazwischenbericht No.l -

”

]

L

"

2 -

3

g -
10 -

Datection of rocket gases.

Reflection of am. wavea from
various materials.

Detection of conducting material
embedded in partially conducting
material {mine detection)

Investigations on captured
detectors.

Evaluation of Retterdanm pictures.

Posaibility of D/F on large
calibre rockets.

Investigation of the pomsibility of
Jamming Rotterdam type of equipment.

Reduction of ground clutter.
Cbservations on enemy technidque.

Janr.dng of Rotterdam presentation
by transmitter on same frequency and
higher P.2.F. using indirect
ref'lection.

11 « Investigation of enemy detectors.

Of these complete and interim reports, the following are being

forwarded to J.I1.0.0.

Versuchsbericht 1,2,3,4,5,7:8,%:11,13,14,15.

Versuchsswischenbericht 1,2,3,9,7,%,10,11.

he missing numbers were said to have been lost.



SECTION E.

List of the Scientific personnel belon to the
Institute end now in the Bad Aibling area Zl‘ieehanics

femalo leb. asats. clerks etc. not included).

Dr. mmg, Dipl. mg.
Prof. Gorelee, Dipl. Ing.
Mapler,

Dr,Herold, Pysicist.
Bachhuaber, Ing.
Dolker, Dipl, Ing-
Imz'll‘ Diplt Ing.
GOdﬁ.ﬂ, Ing.
Kammerer, Dipl. Ing.
miml)er’ Irlgv
Nuss, Ing.
Ocaterlein. Ing.
Fioaaea, Ing.
Dr.Schmltzer, Ythysicist.
Schumacherr, Dipl.Ing
Voigt, Ing.
Scmlﬁidﬁl", .Dipll- IIIE
Averdung, Dipl. Ing.
Gerber Inge.
Romisch, Ing.
Zemaneh Ing.
Funk, Ing.
Vollmer, stud. plyroicist.
Cldach, Ing.
Filipowaloy pizle ing.
iier, Tz
Pilz, Dipl. Ing.
Dorde lman:; oipl. Ing.
Forgter, Mipl. ing.
Dre.Schodder,  hawiat.
Dr. Trant, henist
. Peschen, thyaiciat.
l(c’.pfﬂr, lng.
Berggold, Ing.
r.Ducst, thyasicist.
Frerichs, ng
Kuhn&l, Jiplu T.Ilf_-:-
Pifluger uvipl. Ing.
Schirmer wipl. Ing
Rosenkranz Ing.
Stochel, ng.
¥iaskemann, Ing.



ON F.

ACTION TAKEN.

232 C.P. and Military government, Bal Aibling
ware given, in writing, a short asseasment value
of the diaspersal centres. It waa stated that no
equipment of intelligence or military value was con-
tained in any of the laboratories or stores and
there waa no reason to continue the puards on two of
the stores.

AlLl the grvaff, iucluding Dr. Breuning, were very
anxiousg to . oam te their homes at Ulme All were
referred to uo.itsxy government.

A comolete liat of all the staff in the Bad
Aibling erea, including mechanics, clerks etc. was
handed to Military Gove.nment, Bad Aibling.



Georg Simon Institute, Mirnau.
Interrogation of Ir.Nelting

Trvaatloators:

Mr. C.W. Hansell TeI.I.C.
Capt. M. Snowden R.R.D.Es

Addreas of George Jimon Inatitute
Cafe Jeeblick, Muman

Address of Dr. Nelting.
1, Fhilosopher Weg, Marman.

Report on Interrogation

The original Inatitute was at Heldelbherg and employed about 20
people in all. The principal was Ir. Gottpied Bckhardt.

. 12 pecple 1ln all were svacuated to Murnau the teclmicel memhers
of which were:
br. Gottpied Eakhardt
Dr. Heinz Netling
Dre Otto Franks
Erhard Pfister
br. Viktor Fetzer - Loaned from Mix and Geust of
Berlin.
Adolf RKubring - A Mathematiclan.

Dr. Eckhardt was taleen prisoner by local Polish troops. The
remaining 5 technicians were still at Munau.

The Cafe Seeblick was only a small place and no work had been
done there. Three orates of apparatus were opened by aaseassors who
visited the Cafe previous to us. Nome of the apparatus was of
+ interest,

Nelting said that most of thelr equipment had been lost due to
Allied action during their evacuation.

The woric of the institute had been concerned chiefly with the
maasurement of the dielectrio conatant and conductivity of pure waler
lake water and various samples of earth. Measurements had been made
at D.0. and at frequencies up to 10 Me/a.

ore recently they had been ordered to do measurenents at
centimeter wavelengihs and had only just started to collect the
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DOCOBaATy apparaius when they had to evacuate from Heldelberg.
Centimetre valves for these measurements had been received but the type
mabers of the valves ware net kmom by either Nelting or Ir.Otto
Franks who was callad in to verify soms of Nelting's statements.
Franke was very nervous and did not seem to be wery intelligent.

The purpose of these measurements was to study the propogation
and reflection of R.F., waves. Progress reports on this and other
work were maid to have besn wmritten tut lost during evacuationm.

In addition some work on wide band I.F. amplifiers had been done,
All this work was centered an an I.F. frequency of 10 Mo/s and the
band widths concerned were only 2 snd 4 Mn/s. Staggering of the
tuned cirouits had been investigated and the mathematios of such
oirouits worked out in detail. The Telefunkesn pentode type E.F.1lj had
been used in these amplifiers.

It was stated that the wide band ampliflers were built to study
the build-up of oacillations and no imowledge of their use for s
military application was admitted. No reports on this work were
availahle,

Nelting stated that they had dons no work on commmniocation
gyatems of any kind. Hs stated however that Mix and Geust produced
mich equipment.

Conclusions:

Very little useful work had been dome by this Institute. It is
possibls that Eckhardt might help to fill in the gaps betwoem the
information about the Institute obtained in Heidelberg and that
furnished by Nelting and Franke. The staff was very small and of
limited ability judging by Nelting and Franke.

Nelting waa anxious to obtein M.G. permission to atart work
again and recrganise his laboratory. We advised him to grow potatoes.

C.¥. Hansell.
" M. Snowdern.

29th May, 1945.



Relichstelle fur Hochfreguenzforschung Hamburg,

LOCATION: Isekai, Hamburg.
DATE: 12 July, 1945

REMARKS: This target was visited to obtain the address of a Reich-
stelle fur H.F. research in Sohleawig supposadly under the direction
of a Prof. Brandi. Dr. Mohr of thia institute knew nothing of
Beichstelle. The only H.P. Institutes he knew of were the oncs at
Hamburg and Travemunde. fThess two institutes are shortly to be
rensmed and combined at Eppendorfer Krankephaus, Berracks 25, Hamburg,
there to undertake medical resesarch as a University Department.

Prof. Brandi is stated to be a Prafessor of Architecture and to know
nothing of H.F. research. He ia being transferred to Gottingen
University.

Apparently the following institutes are being renamed in some
cages and all made reaponsible to Univeraities.

1« Hoahfrequenz Techniaches Institute in der Fa. Cuericle
G.}.B.H. of FPreetsz.

2. Hpohfrequenz Inat, Travemmds.

3. Hochfrequenz Inat. Pagmburg.

Le Max Wien Inst. Bergedorf.

5« Astron. Inst. der Hansischen Univeraitat.

6. Emet Orlich Inat. of Denzig.

Details of all these chalzes have been sent to.P/Lt. Holt CAFT
Group I 29 A.G. The following changes of address may not, however,
be known:

1. Dre. Kroebel formerly of Hagenuk now at Bredeneek near FPreetz.
2. Dr. Roswer formerly of Emst Orlich Inst. now at univeraitat

Kiel.
3+ Dr. Netheler hsad of Travemmde Inst. now at 14-18

Rosengarten Lubeck.

Investigator - 3/1dr. G.C. Barker, M.A.P.
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Reichastelle fur Hochfrequenzforaclamg Schleswig.

REMARKS:

All efforts to find this target failed, Enquiries as to
the location were made at

1. T Foroe Hamburg, Kiel and 3tonl.

2. High Prequency Institutes at Isequai, Hamburg and Schloss
Bredeneack, Freetz.

3. Mlitary Government, Civil Polloe and Kiel University in
Schleawig.

None of these places had any knowledpe of this target. It
seams fair to assume that this target does not exist.

Investigator :- 85/1dr. G.C. Barker, M.A.P,
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