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103 CONSULIDATED ADVANCE FIELD TEAM

TNVESTIGATION REPORT.

TARGET : Lorenz at Landshut

b —

DATE OF INVESTICATION: 29th May 1945

IHVESTIGATCRS : Mr. Omberg UsS.Sige
Lt. Rewm AeSeEs
5/1dr. Farvia T.R.E.

(No attempt is made in this report to damcribe the
lorenz organisation as this had been fully covered
by Commender Ratseys Team in 12th Army Group).

ESTABLISHMENTS :

Two sites were investigated:

1« The old Grafmithle mill at No.. ™Sahniofstrasse, Landshut.

This mill was taken over by Lorenz for the manufacture of
amall motors and rectifiers.

™J

. The Vereinigte Xunstemfihle (grain mill) at 5 Mihlenstrasss,
Landstute This is an inoffensive grain-mill work at top
priority under Allled supervision. The interest in the
target lies in one of its engineers, Lr. Goldmann, who
previously worked with Leorenz in Barlin and later in
Vienna. TFinally when Vienna had to be evacuated beocause
of the Hussisns approaching, Dr. Goldmenn changed his Job
and came to Landshut so that he could be near a Lorenz
factory, ¥hers he could be in touch with any Lorens
developments. Also in the same building 1e housed
Ir. Yramar, one of the senicr people in the Lorens

organisation. He ls merely an e¢vacuoe and does not work
for the mill.

A considerable amount of useful teahniocal information
was obtained from both Jr. Goldmann and Dr. Kramer.

DOCUMENTS «

¥o dociuments of any sort were avedllable. Theae had been

all burnt in Vienna before fleeing from the Rusaians. Dr. Goldmann

waa asked to prepare a docwment on the history and technical details

of sane of the navigational systems which it had not been posaible to

discuss in great dstail dwring the interrogation. The ;a,ubsta.me of
: this

-4",_



this doowmment is included in this report.

GRAPMPHIE? 5 BAHNBOF STRASSE

The mill housed a department of Lorenr dealing with the
deaign and prototype model shops for amall motors and generators.
The depertment wis evacuated from Berlin 12 monmtha ago.

FERSONNEL

Mr. Hammerl ® % - Chief Designar.

¥otors and generators of wvarjous types were dasigned by

Mr. Hamrerl and a model ship in the premises mads pre-production
models.

They oconcentrated on large motors and generatars,

single~phass and three phase. 500, 200, and 50 cycle supply.

(me of their latest type inverters was aa follows:

150 watia

L5% efficiency

28VQDOC- 1nput.
A.Cs output at 500 cyclea

Type LeM.U. 750

Sf)eed ?,_‘70) R.F. M. B&ll bea.!‘in.ga
Dimensions. 6 1/2" Diameter
12* Long.

They also assembled powar unita in which 3el.nium

rectifisrs were used. These rectifiers were made by Sud-~Deutacha
Apparate factory.

A rotor was eoxemined which was astated to be for a 3 phase
"Magalip®. It had two slip rings. The main windings were divided
into two sections at avproximately + 307 to the wain wagnetic axis.
The iron between these sections was cut away. An auxiilary ooil
was wound in two close spaced slots at right angles to the main

shatt. It was stated thet these avolded any dead points and made
the torque more uniform.

Other menufecturers for motors and generatars for

Lorents were:

Siemens A. Cy. Berlin.

Kreiasalgeriite Berlin

Oehmig, Hartha in Saxony. /The
-5..
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The last nemed specialised in motors of the "Magslip" type.

VEREINIGTS KUNSTMUHLE

Partiocular interest wes paid to Dr. Goldmann, who has been
heard of many times in CI0S navigatiomal aid interrogatlons as the
most important Lorenz engineer on the subject, and ths holder of a
number ©of patents.

When Dr. Goldmann left Siemens and Helake Central Lab. in |
Peb. 1936, to join Lorenz, his first development work was on 50 an Li‘f
ground redar type AZ. (Separate T & R, 2 parabololds, '

ona above the other). (It is intersating to note L

that a Cerman firm waa developing 50 om ground
radar at this sarly date and well before the
war). A few sets were complated but were not
very succesaful and the project was dropped.

In Dec. 1937, Dr. Goldmann wes sent to the USA to take
part in the development at I.T & T of 125m0/s B.A. equipment. Also
a F.Ae beacon was installed by him at Fort Worth on behalf of Lorenz.
Goldmenn was recalled to Germany in Dec. 1935.

On his return he was put to various Jjobs in lorenz. BHe
worksd with lell & Gerauer for a time on "Heil"tube development, but
the team soon broke up as Heil was so difficult to work with (and
sfter a ysar, left Torens ).

e then went to navigational alds and had working under
nim & man who, it turned out subsequently wes developing ELEKTRA.
This development work had started in April 1933.  The firat
aquipment was built at Hulsen in Holland, using 10 . A spacing and
160 ko’s. Prof von Hendel of DVL fook part in the trials and Dr.
Goldmasm came in at this stage. de did not like this first
inatallation and modified the design for the next station, which was
buill at Bayeux in Hovember 1940. Dr. Goldmann helped to inastall 1t,
reduced the spacing to 5.7 A {300kos working).  However A.K.
donided not to use it. At the em of 1943, Lorenz dismantled it,
but then A.M. wanied it all put back agaln within a few days.
;4fJ}é@
Y

The order of inatallation wa=:

sayeux Hove 1950
stovanger warah 18941
Moriain I
Vet one near sarsaw Lo cover tle Qussian front. ke A that

jeter by jupdar eneincers ana so cannol give date.
A

b Shae



The aerials used in these inatallations were only about
50 meters high and thus offered a large capacitative impedance, so
thers were considerable variasions in the impedance of the aerials
with weather oconditions. Since the aoccurecy of the system depended
on exact balancing the two outer aarials, & monitoring device had %o
be incorperated which would indicate to the control engineer the
atanding wave ratios on the 600 i feeders. Those meters werse
permanently incoarporated in the fesders, but not designed to provide
automatic correction. The arrangement used are as shown:
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stending wave Indicator serisl Coupling

The aerial constants can be adjusted + (b)

by 2} & b) in eonjunction until a X |
correct match iz obtaineds € Q)

For instance if circle (1) -
represents the locus on the OO
cartesian impedance diagrams for \\\“_#/jy
some standing wave ratio
Adjustmerts to a & b can make the
load purely resistive and equal
to 60C ohms.

Impedance diagram

A gonime::r type phase shifter is incorporated in crder to
swing the beam into the required position (hand operation).  This
led directly to the Zonne systeu in which the lobes rotate
continously.

The Luftwatfe did not take very well to Flekira. It was
not until a high Luftwaftre officieal flew on it that i~ raally becamne
used. Mren it was ratner overused, because slthough it had been
gireased trat this system was for daylight use oniy, the Luftwaffe
ins:isted thoy were getting satisfactory operation with it at night.

7 /"I‘he
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The British jamming of Elektra wes firat notlced in Feb. JTLA
1941, not by bad reception reported by AR, but by the remote g
monitoring stztions, They had decided we must be reradiating the
carrier. No steps were taken to locate the jarmers. As regard AJ,
although nothing could be done so the only countermeasires was to put
mora Elektras on the alr than were actually useds

SONNE

Sonne is simply Elektra rotated.  Because of troubles
experienced in the U.K. in trying te copy & Somne type teacon,
datailed questions were put to Dr. Goldmann on difficurties during
the desvelopment. Questicns on keyingi-

Ona of the first technical points to decide was whether two
or three serial systems should be employsd {both Sonne and Elektra).
The + 90° phase switohing on the radiators of a two nerial aystem
was elmost certain to produce key clicks during reversal, so the
3 merial system was adopted where the keying and phase shifting
operations ere performed on the outer aeriais, Ho special anti~olick
circutts were found necessary on the normal Sonne ar Elektra but
there had been a request fram the Luftwaffe for a 60 Kw Sonne and it
wes expected thers would certainly be trouble with clicks when
handling this power. A switch circuit aveoided the change of load on
keying and was deweloped and patented by Dr. Hoffmann (left behind in
Berlin) Dr. Coldmanp did not know the circuit.

Tn the Somne end Elektra systems the power distribution
bebtwoen acrials can influence the sharpness of "cross over” and while
the normal distribution was 250w 1000w 250w {dotted curves) increesed
acouragy could be obtained by using 375w 750w 375w (full curve)} dut
key clpck troubles were then introduced.

A1]1 the keying end phase shifting waa done at output power
level, the keving in the letest models being by means of vacuum
awitches.

Ir. Coldmann expleined that the change in cerrier frequency
wo hed obgserved during part of the Sonne cycle was intentionsl. A
complate 360 service ersa wes nol poasible with Sonne but it was more
convenient te rotate the poniometers continously than Lo reverse the
motion and confuse the observer. DMwuring the rotetion through ths un~
servicable part of the cycle an unkeyed siznal was sent but a 3lightly
differsnt carrier frequency so that the cbserver would pot mistake
this for en on~cowse indication.

Suiteble power dividing networks hod to be incorporated in
the line mateching arrangements to give the aebove resultas. The two
helves of the goniometer stator were ssid fo be isolsted by a bridge

- Jeircuit



olrcuit to avold one half resoting on the other. In Sonne this
bridge cirouit was of a ocapacity type: on the Erika equivalent a
lips bridge was used.

The Sonne aystem was, as implied by its nams, intended
far daylight use only, when ranges up to 1500km were expected. For
this reason no special precautlons against the radiaticn of
horizontally polarised oomponents were taken apart from running a
portion of the feeder quite near to the radiator undergrourd; the
rest of the feeder rum was open wire 600 L1 line abave ground.

It was realised that there weas a minimum range at which
reliable indicators would be given: it had not been sccourately
detearmined but Dr. Coldmerm thought it was about 15 km. Tt wans
inconvenient for cosstal atations to have to put & monitor atation so
far in fromt and the decision was made to put the monitor aite wsll
within the minimum range, but in one of the “satiafactary" zones.
2.6km was in faot chossn. The monitor information was pessed back
over telesphone lines, but oconsiderable trouble wes at firat
experienced due to pickup on the landliine. Operation wea not
automatioc.

MOND (Moon) - Was the name given to the system which would give
navigational facilities by night, camplementary to Sonns facilities
by day. It was to have been in the 30mc/s band, but was never
owrrisd out.

ENICXEEEIN was developed by Telefunken (near Lohmann).

ERIFA wam the next ayatem made by Loreng and developed by Dr.
Goldmarm middle 1944. Prof. von Handel had put forward a schems
much earlier and the researches of von Handel and Dr. Pfister had
indicated the limits of accuracy which were poasible. These results
were used by Lorenz. Dr. Pfister was responsibile for the & aerial
sugpestion and this alaso was incorporated by Lorenz. The phase
metars and the whole of the airaraft equipment for Frika were
developed by Lorens.

Transmitters for the ground squipment were made by LMT
(up to driver stage) with 50w and Skw FA being done by Sadir. Both
people made a very bad job of their transmitters, and in any case, it
was decided by the AM that the French ones (Boulogne and Cherbourg)
were not required after all. An order was then pleced for two
cazpletea ground installations for training purposes, one to be
installed near Vienna (checks with atories fram other sowrces) the
other near Munich this will undoubtedly bs the Imchemberg site
already investigeted. "hese sites were to be completed by the end

of 1943.
-9 /The



The Erika system is described elsewhere in detail, but an
lmportant technical deteil which has not previously been covered,
explained by Dr. Goldmenn, namely the phase shifters which were
hang.;.going 500 watts and gave linearity of 0.75°  The loss was
Bt

The goniometers were of the "plane"” rather than cylindrical
type, the form of the coils being as ahown below:

LEADS3
AWAY -

‘ﬂ'
3
¥
4
&

Search coll Field Coil
(2 halves in parallel)

The angle of the "figure of eight® search coil and the
shape of the field coil weve determined experimentally to glve the
required law of variation of mutual coupling. The leads out from
the search coil were comnnected to the outside circuit by a
rotating ecapacity joint sec as to aveid contaot troubles: the
inductence compensating cepacitars ¢4 & C, were formed by the
capacity joints also.

The gentar taps of the coils were not earthed. The circuit
of the complete phase shifter is given below, the line bridge circuit
being included ao that no coupling ccciured between the two circuits.
No troubls had been experienced due to the changs of impedanoce of tha
fiald coils aa the search coil rotated, and this was attributed to
the use or the bridge. The 90° phase was produced by a tuned line
and the apperatus was therefore for a fiwed frequency.

90°
# SHIFT ?
CONSTANT

z GOH 1Q IMPEDANCE

DovssiLE

BRIDGE(LINE)

TO AYOID COUPLING BETWEEN (.,or-u«g_ STATOR KOILS
1




This phess shifter was placed in the driving stage
hardling 500w, and the outputa fed the Skw power amplifiers of which
ons was provided for each asrial array. The phase shift across this
anplifier had to be controlled and a continous watch was kept on
thia by meeans of a monitor station feeding back ita indicetion
autooatioally over audio lines to the main control desk. It wes
stated that a considerable amount of trouble waz experienced meinly
due to the beat between the camparrison fregusncy of Erika (45cpa)
and the 50 ops mains piokup approximating to the mechanioal resonance
of the meter (about 4opa) The comparison frequency was then changed
to LD ops.

A special "Iine Gonlometer” which Lorenz made up to test
these phase shifters may be of interest. Two matohed single wire
lines fed from oppoaits ends run parallel. When properly adjusted
the phase difference between the EMS on the two lines is a simple

bd ) function of distancs
__.; +9 N along this line.

e I
After Erika ceme XCMET,built to the spec. of Prof. von
Handel early in 1944 ané installed in Demmark. Thers arose ths
problam of how to elimimate or make allowances for the coupling
between the largs mumbers of aerials (both of one system and between
systems, since the wavelengths were harmonically related » = 12.5m,
A = 25m and A = 5&:‘??

So many difficulties were introduced by the harmonic
regonances that it was finally decided to drop the project. (This ie
whore Dr. Pflater went to develop the simpler 5 aerial system now in
use at Iamaning).

Another bean systen dsveloped about the same time was kmown
a8 R.S5.A. {Dr. Neldhardt) when 2 beer systems overlayped. A fine
system & ¢ due to A & C gave the mocuracy, while A & B gave a
rough system to resolve ambiguities of minimwm. The rough systen was
glven the normal keying rate of 4/sea, and the Pine was keyed rapidly
at a different audic frequency. This aystem was developed for the
Army (Waffenamt} and was for tanks. Dr. Goldmann had heard of no
application of thia to robota.

GOLDWEVER.

Not finiahed. Substitute for "Komet".
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1. General Remarks:

In ordar to uss the reoceivers and teleprinters which
have besn developed for "Komet®, a different type of tranamitting
antenra "the ciroular growp” hes been propoaed.. Such type of
antenna 1aa been used for teking bearings with miniwnm-siaximan-
methods umder the neme of "Wullemwever" by the E.N.K. Konetans,

Tr, Bachan. The Ce. Lorens A.Ge Wien-Tulln bas been in charge with:

a) Conversion of maxims-minimm methods into intersection
of two symmetrioal diagrams.

b Alternetive keying of the diagrama with 70 os.
a Konitaring devige.
d all technical detalls of the final ststion.

The E.N.K., Konstanz has been in cherge of :

Phase shifter, New development of the old ore
used for reception for transmitting
prpoBes.

2. General Teahnioal Data:

Frequency range: 12.5 = 5m
Radiated power: 2 x BOO Watts,

FPhase keying

2 tranamitters: type: Ehremmal.
dg Gain: 2 x & dipoles with reflecting screen.

§ type of beacon: Rotating beacon, sectar of 60°

Not tested yet.
£) Agouracy: Sharpness of beam: + 04125°
Acouracy of received signel: According
to investigaticns of Yrof. v. Handl.

g) Indicator on araft: Teleprinter, specially designed
by S.U.Be
h) Protection against jamuing: Wide frequency range.

Imtereatin: Technical Details:

3 intenne system and cperaticn.

The antenna system consists of 4O troad band dipoles
locatsd on a circle 120 m in dismeter. Omly 2 x 4 antennas are
energlzed at the same time. The left group of theses antennas 1s
keysd sgainst the right group altermatively by 90° with a frequenoy
of 70 cs. By changing slowly the phass relatiocns between the two
groups, tha equal sigmal zone will shift. After a shift of = 4,5°
to + 4,59 cne antenna is switched off and on the othar ;ide a new

-] Zem oDe

Range: Depending on lonospharic conditions (mmspots act)



one is switched on. This is done by & capacity ooupled phase
shifter developed by the E.N.E. Konstan=z.

In addition to this phase keying is interruptad for a
short moment every 3°.

At the measuring station (ship

15° aircrafi eto.) a specisally
v designed teleprinter gives a
12 mark on the paper if there is no
9" 70 cs keying in the received
. T N— signal as in Komet. [From what
© hes been said above only the
Ey E marka for every 3° and foar the
. COUVRSE: gourse are to ba seen on the
o paper of the printer.
{pe Keying device.

o Phase keying by 90° is effected
¢ in the following wmy:
The voltagesel andel are mixed.
I The voltage el is kept constant,
| the voltage a2 is ksyed by 180°.
qJ This is done by an alternative
opening of the iubes of & ba-
lanced amplifier. The opening voltage is delivered by a umultivibra-~
tor.

N
™
™~

The keying device has been finished e&nd thea first field
testa have been carried out. (Radiated power 4 watts).

The keying system included:

Control of the freguency of the modulator
Control of the balance of the modulator
control of the amount of the keyed phase
Phasze shifters to adjust the course

HERMINE {7alking beacon).

1. Genaral Peschnicel Nata:
a) Type of beacon: Rotating bsacon, ell around.
b Fraguency: 30 -~ 33.3 Mcs.
c Powsr : 150 Vatts, modwlated,

Tranaritter A S 3
/a)
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a)

% |

Mo G

Height of trensmitting antenna above ground: Located on
' top of 16 m steal tower.

Gain: Single dipole

Range: From ac + 4 + o,

Acouracy: + 2°

Indicator on airaraft: Headphone.

Effect of jamming: Not observed.

Iateresting technical pointa.

2.
a)

Indication of course by speeach,.

Field strength pattern of beacon when modulated with 1100 o
N
Similar to cardioid
Antenna currents:
Anterma 1,2 @ 1.00
Antenma 3,4 1e
Antenna 5 Adjusted to min.

Fleld strength pattern of beacon when modulated with
speech Ciroular, only antenua 5 is fed.
Alternative modulation with tone and apeech:

The five antennas make a complete revolution in 60
seconds. During this time the tone (Field strength
pattern a) is interrupted 36 times and the figures

1 - 36 are tranmmitied with fisld atrength pattern

b {oircular) when the position of the minimum is trus
narth the name of the atation (i.e. Bertha) is transmitted.

Antenns oonstruotion

The outer dipoles are supported at
centar of the middle dipole.
There are tiree feeders (coaxial
cable type} running down to the

transmitter hut inside a hellow
metal shaft. This ahaft drivea the
talking device (Film in connection |

with a photoelsctric oell in order F

MoToR—4f—

to give proper coordination of /
apecoh and direction of minimum.

The enterma has been designed to
cover a range of + O,5Mgh without

changing the length of the outer
dipoles. The total renge with
ohanging the length of the outer
dipoles only had been 30 - 33.3 Mo/a.

=-1ip—-
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Lo Keying, phase ooarrection and monitoring device.

a) KXeying. By vacuim relays.

TM Special oircult to maintain the
6 game imput impedance 1if trans—

ANT. -4 mitter 1s loaded with rive
antenna=s or if loaded with one
; _L amnternma.

b)  Phase ghifters have been used:

1. for compensating the different lengths of cables.
2. for correcticns of cowrse due to slight wvariations
of dipoles.

¢) Monitoring device.

Monittor: Signal picked up by airaraft {ype receiver, output
sant back to transmitter hut over telephone
line {appr. 200 = 300 m).
Control of course by headphone.
Control of depth of minimum and true couras by
instrument.

GOLDSONNE |

This system was proposed by Drs Goldmann with tne object of
overcoming these dissdvamtages of the *Sonns™ and "Korat® hescons.

1. Sonne is satisfactory over a liwited sector only ard
has lobas of unequal sizes.

2e In the casa of the Komet where sky waves are used the
aquisignel surfaces away from the normel plans are
hyperboloids, and one must resort to a chart to obtaln
the correct hearing.

In Goldsouns the aerisl system consists of 2 parts, each
being a ring of "n" aarials on a comuon circumerfersnce.  The
aerials of one half are arrangs to come midway between thess of the
othaxr half. The aerials in each system are fed alternately in
phase and in anti-phase. Such a systom has minima at every T/n
radians: its polar diagram ocan be represanted by:-

E_. and E5 are

1)

B=E4y coa n @ + E3oco0s 3n6 + Bg cos pn @ ...k 3
2 2 2

conatanto.
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Providing the spacing between aerlals is not excessive
B.y &_ eto. ol the naries can all be pade less than E,, and ths polar
(l?ﬂgrém carn thus be made to approxmate to &2 "coa n €' curve.
Tne poler diaprem of the sacond syatem can similarly be represeunted
by 2 "sin n 8" function.

Such an aserisl system oan be made the hasis for a switched
iobe Leacon by the addition ¢f a aunitable oentre aerlal. It can be
regerded as a develomment of an Sdcovk [P system, and appears to
ferm the link batween convartionsl DF pravtice and the rotating
poase bescon.  Goldssnne was oniy st the “idea" stage, but probably
rem-esents the highest dovelopmnent of the llne-of-bsaring navigatiomal
sy ateni. The aarials of the two svaterms must be socwrately balanced,
and the mmplitudss of the signels fed to the fwo aerial systems must
vary acorately accordlng to sine and cosine laws. The acguracy of
thie ayatem clearly depends upon the lirearity of the gondometer,
whioh muat either he cspablo of handling the full power, or clse
muat be foilowed by wplifiers shici. are strictly linear.

A method of avoiding these linearity difficulties (dus to &
brether of Uyv. doldmarn) is to aim for phase atabllity in the aerial
systen: at constant level. Effeatively, the two alternating fislds
are comverted Into a rotating field, amplified in this form, and then
recembined to provide two alternating flelds, viz:



A third smplifier (not shown} was added to give 'sense’.

Thare is the disadwvantage that a strong signel 1is
radiated.

The system seems tc have besn dsveloped independentally
of any similar wark done by the allisa, but 1s very similar to a
scheme of Jansky (UeS.4.).

The range ouvered in the exparimental model was 5-10 Mo/s,
but it was intended to cover 1,5 ~ 20 Mo/a in the final modael.

Cﬂ.pt - Caplin,
Lt. Redgmert,
Mdro Farvis.
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e double bridge circuits used for division and recombination of the

1 signels are aimilar to thoss uassd in Sonne and Brika. After shifting

one voltage 90 degs, sum and differsncs voltages are developed im the

; Tirat bridges The voltages are then amplified and the further s

©  and difference woltages from the recombimation bridge are fed to the
aarialse

Miscellaneous D/F Projects.

Lorenz had done a considarebls amount of work on normal D/P
apparatus in addition to the work on special beacons intendsd for
airoraft navigation.

They mroduced two atandard types <f Adocock system, ome
covering 15-200 metres {X.5-20 Mc/s)} the cther covering 200~2000 moires
(150 ko/s = 1.5 Mn/s). It appeared that theses were mads in both
fixed snd transportable forms and that in the latter oase oconsiderable
difficulty was experienosd with the fseders. The MPF inatrument had
a normal type of cable for feeders, but a special high quality feeder
had to be developed for the HP instrument. It appearsd that the
normal difficulties dus to imperfect ground had been experienced and
same work on sarth mats had been done. The first arrangement sas to
use amall radial mata at tha foot of each serial but, although used
in practins, these were not entirely satisfactory. TExparimerts then
proveeded with much larger mats, with the aerisl system in ihe centre.
Ho details of zuch mats were avwailable, Lbut Ir. Kramar resenmbeared that
they found the size of the mats was closaly conmected with the
wavealength in use.

The stenderd Dorsnz Adoocks all uacd the 6 nest system -
ntated to have basn extrected {rom a Hritish patent - to enable larger
acings fo be usad without introducing serious octantal srrors. The
aystan was found to be highly sstlafactory. Amory the advantages
were mentiored reduced coupling crrors in the goniometer allowing the
nse of tight coupling between coils, {foerrous cores were uscd) and
site ercors were Teduced,  The sensitivity of ‘he 6 mast systems
were said Lo be auch that atmospheric noise exceedsed internal noise for
most of the time.

»  Jiork
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Work had been done on visual presantation in the two usual
forms, a; Spimning goniometer form
b) Twin channel C.R«D.¥.

The CeReD.F. system, made by Solmmrser was desaribed in
yinciple, and oleims the advantage over the mors usuel types of
being provided with automatic line up. This it does by the use of a
seoond heeting oacillator amd A«GsC. circuits.

1 H RFt FC. IF. 1 Det 1

AVC

' ALIGN NG
COLLECTORS "‘Imcu.n.mon""' L.O. CR.T

AVCQ

o—- RE2. I EC2.b— 1F2 | pev 2}

The ¢rdinary b aerisl system wes uasd for thls job.

The "aligning® oseilllater is arrenged to have a Irequency
approximataly 2 XKo/s away from the R/F to be D/P'd end an amplitude
at least 10 times es great aa the incoming signals on eithsr channel.
The A.G.C. Voltage is tharefure controlled by the amplitude of the
sligning oscillator, which is fed equally into both chamnels. D/F
iraccuracies due to line-up are therefore eliminated. Tho phase
relation is satisfactory providing the aligrment between the channels
im not so bed that the signal in either channel is off ibe lineer
part of the phase characteriatic of the anplifiers.

Sensitivity is adjusted by altering the autput of ths
aligning oscillatar.

Two refinements are used in practioce:-

1) The aligning oscillation is cbtained from the common
1.0, by beating it with & 2 Kc¢/= oscillator.

2} A form of diacriminater is used to black out the trace
if the receiver is tuned off the linear pert of the characteristic.
No circuit details were available.

!
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INTRRROGATION EEPORT OF

Dr. Kramer
Dr. Coldman

(F LORENZ AT LANDSHUT 2/6/45

INTERROGATED BY: S/1dr. B.A. Sharpe.

SURJECES: - 1) Blind Approach
2) Autometic Blind Approach
3 Automatic Cortrol V2.

BLIND AFPROACH

Dr. Kramer stated that Lorenz had kept to their ariginal
dot-desh system and had ro intention of changing. A change of
aystem during the war would not have heen acceptable to the German
pir Foras in view of the large mmber of aircraft installed with tha
prasent type of equipment.

in the opinion of Dr. Kramer, the Lorenz Blind Approach
system had the following advantages over other syatems:

1) The sinmplicity of the aircraft equipment.
1f ewral indicetions were used a simple receiver was all
that was necessary in the aircrafi.

2} Reliebility
Whether phones or kicking meter was in use it was always
obvious to the pilot ss to whether the apparatus was wark-
ing or not.

Dr. Framer admitted that the interpretation of dot-dash
signals was sometimes difficult to a tired pilet but did not
conslder thia serious. He considered that, while a meter presen-
tation either kioking or steady reading was useful as a check, aerial
indications to the pilot wore the most satisfactory for Blind
Approach.

2 list of the types of eguipment that had been desipned
for the Lorenz Blind Approach System was then givsn as follows:

GROUMD PRANGAITTEIRS

There had neen three types of ground transmitter.
Tvpe  AsSede hig was the oripinal Lorenz design. It operated
) ;’over
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over a froqusncy bamd of 30 to 33 Mo/s had a power output
of 500 watts and was grid modunlated.

Type AaS.2. This transmitter was bullt by Telefunken. It had
:l:in:l.lar specifiostion to ths A.S.1. but was anode mod-
tod.

Type A.S.3., This was the most recent design of tranmmitter

jroduced by Lorens. It had a frequency bamd of 30 to 4.8
Mo/a was anods modulated and had a power output of 120 watta.

AERIALS

The criginal tried dipols system, Type AFN1 was now
cbsolete. Tt had been repleced by the type APNZ, This hed the same
dipole arrangament but was now mounted in a tranaported frems.

AIRCRAFT EQUIFMENT

The original Lorenz sircraft receiver was used up to the
erd of 1940.

This consisted of a straight receiver unit known as unit
type EBL1 containing the RF amplifier and detsotor only and a unit
type EHL2 containing the low frequenocy amplifiers and merker beacon
receivers. This unit provided outputa of meter and headphones.  The
equipment consiating of the units EBL1, EBLZ, and pilots meter eto.
was knowm as the Func EL1. The EBL1 waa replaced by a auperhete-
rocyne receiver type EEL3. This wes used with the amplifier unit
EEL? to form the camplete equipment Func Bi3. Criginally the
receiver type EEL} had normel type tuning but this was later replaced
by the EBL3(f). This was the same design of receiver but was
fitted with & remote comtrol giving a seleotion of 32 preset channsls.
Cireuit stability relied on temperatire compensated cilrouits using
condensers of negative temperature coefliciemt.

More recemtly it has been required te use the ERL3 ()
with the Hermion Talking Beason. The frequency response of the ERL3
was not suitable for speech as it cut off above 1700 of#. L switch baa
therefore been fitted to the receiver so that ita sudic characteristic
can be altered when required for the reception of speecil

The remote control system used is the seame as thet in = [aex
FuCA6 Communicetion equipment. The equipment was designed that tor
s fighter aircraft installation consisting of the Func BLA(f) end the
WiG16 the pilot would only have two knobs to operate. (ne wasz &
four position awitch for communicaticn Homing, Hermione, and ulind
Avaroach. The second knob was a freguency selector. Comrunicationy
ard long distance hcming were provided by the FUGI6.  Hermines and
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Blind Approach by the modified Mo EL3(f).
AUTOMATIC BLIND APPROACH

boRrE s T

Work had been carried out on the automatic comtrol of
alroraft on beams. This had only been carried to the end of the
axperimental stage and had then been takenover by Peenemunds., Only
automatio approach had been attempted and automatlio touch down had
nevar besn ocontemplated.

The general problems of automatic Blind Approach were
disoussed with Dr. Kramer. He was of the opinion that fully
automatlc approach was not necessary. He would prefer automatic
comtrol in asimuth only giving the pilot ccrtrol in elewation. To
oerry out thia comirol the pilot should be provided with either 1)
glide Path and a Radio altimeter ar 2) glide path and range
indioation from the beacon, or 3} range indicetion and a Radio 41ti-
meter. Hia own preference was for a glide path and a Radic altimeter.
He ouvnaidered that even with Radio Aids a safe landing could not be
made through a cloud base lower than 50 meters. Methed of fseding
dot~dash sigmals into an automatic piloti~

Iorengs hed only been involved in the conversion of the
dot-dash pignals into proportional steady indications. 41l the
work on the automatic pilot had been carried out by Siemens Halscks.

The Lorenz converter unit operated as follows:- ‘7/“

In the dot mector tne signal varies with times as shown in
above diagrem. At the same time the average signul level varies due
to several causes. Suoh as contowrs of the ground, screening of
aircreft aerials ) ovemants of the aircrafi ete. It is reguired to
compare the signal amplitudes in the pericds t4t, and t.t, without
errcr due to the veriation of mean sipgnal strength. is achievad
by selescting two shart intervals of tine. 8’:1 end 8t,, which are
very closes together bul on oposite sides of the changsover irnstant C,.
This comparison is repeated once per cyole and imtegration of the
results gives the steady signals required.

/Ooriginally



 Originally it was found that imterferemce could give
wrong indications of a change-over time, thus causing a comparison to
be mads at the wrong instant, Thia was overcame in the following
manner ;-

During the time interwal t102 in addition to the normal
11000/s modulation & 5000¢/s modulation was put on the carrier. This
wes of only low peroentage modulation {about 10%). Dwring the period
t2¥3 the extra modulation was changed to 7000 o/s. Also at 10%
modulation. In the converter unit the 5000 o/s and 7000 c/8 were
filtered out and arranged to operate relays, the aoticn of which
indicated the changeover instamts. The interwals 8t; and Bt,, are
defined by timing circuits operated by the relays.

For this work the keying spread of the syatem had been
inareased from 1 o/s to 50 c/a.

A very narrow beam system was developed for uss with this
equipment.

NARROW CONTROL EEAM FQI AUTGMATIC FLYING

The aerial system conaists of two vertical dipolea placed 40
wavelengths apart. The phase of the currents supplied to these two
dipoles was varied at 50 ¢/s by a rotating condenser syatem, +ihs
details of which Dr. Kramer did not remember. The maxima of the lobes
were assparate by an angle of 2 degrees. The aircreft equipment oould
detect an error franm the beam of 47 saconds of arc. As the adijacent
beams give oposite indicatlions there is no tendency of the aircraft to
atray from one beam to the adjacent ome even though it is only 2 degrees

away.

The system operated on a Radio Frequency that could be
varied from 45 to 65 Me/s. o overcome jamming.

The complete system was covered by the name "Victoria
Seitatrahl®.

The main difficulty with the system was the avoidance of
cress talk betwsen the 5000 - 7000 c/s tones and the 1100 ¢/s tona.

Dr. Kramer stated that Peenemunde had been extremesly
sacretive about the use to which this equipment was to be put.

Most of the flight trials had been carried out by an Air
Force teat flight. A man by the name of Von Bautville wma in charge
of this flight. This man who Dr. Kramer believed was now in or near
Hamburg had had long experience of this eutomatic tlying.

-2 s /Moﬂt
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Most of the equipment development had been carried out
by Dr. Johannson at the Larenz laboratories which had evaouated
to either Hamburg or Kiel.

The staff enginesr -on the project was Mr. Kreuztrager who
was in Rechlin. Most information of the detailed design of the
narrov beem system could be obtained from Diple.Ing. Von Uttenthal
who wes now in Innsbruck, where his father was a FProfessor.

QTHER SUBJECTS CQVERED:

=3

} Blind Approach Displey -

For azimuth guidance Dr. Kramer was of the opinion
that the kicking meter was superior to the steady
dsflection type as the kioking meter attracted the
pilots attention more. He also considered that the
kicking system was more reliable as it did not
involve balanced filters or amplifiera.

For use with glide path he had no definite opinion on
the cambined azimuth glide path display.

#ith regard to the use of range indication on a
cethode ray tube, he expressed the very definite
opinion that all information must ocme directly to
the pilot and not be relayed by an operator.

GLIDE PATH

There had never been any definite requirement for a glide
path in Germany. A system had been installed at Leipzig airport
but had been used for experimental purposes unly.

The systen operated on 38 mo/s and used a vertical dipole
array, which was off-set from ihe runway as showne

/The
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The aircraft flies down an equipotential line. The
polar diagram of the array is arranged as shown in order to produce
a straight glide path.

Dr. Kramer clained that the great advantage of the
systen was that the angle of the giide path could be varied to sult
individual aircraft, by choosing different equipotential lines.

Mhis system had been demonstrated in the United Stetes by
Dr. Goldman in 1938.

liothing further had been done on glide path development
as fer as Dr. Kramer kneéw.

FURTHER ACTION

1} Details of the Victoria Leltzstrahl equipment can be
obtained from -
Dipl. Ing. Von Ottenthal in Innsbruck.

2) Experience of Automatic Tes:w “lying can be obtained from
Dr. Johannaon, who is reported to be ia the Hamlixrg or
Kiel area at an evacuation centre of Lerenz.



REPORT TO CIOS SECRSTARIAT
COVERING

£ 0, lorens A.G. Leboratories, Auerbach, Th., Germany.

¢, Lorsnz A.G. Laboratories, Falkenstein, Th.., Germeny.
S 4. CIO3 Tsam 201 report of investigation 4-5 June 1945 (does not cover
f‘ complete exploitation of target).

Capt. H.d. Kolks, Oa4L100, 3ig Sec 12th Army Group, AP0, 655.

J.M. Riddle, Civilian, X-021854, USSTAF, A2 Technical Intelligencs,
APO. 413,

C.A. Aschemeister, Civilian, 003738, CIOS, APO.413.
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. B, Description.

14, The Aucrbach laboratory is located in the Knoll Building. The
 Falkenstein plant is in en old warehouse, The Anerbach premises are
_ intect but much test gear and squipwent is cached in basements around
botowmna

2. &, Peisonnel - Auerbach (Appendix A)

r, Christ - Acting leadar
Ir. Helmmt Carl - Englinear

b, Personnel Falkenstein (Ses Appendix A).
3 Documents are all intact end avallable.

1. Manufactured Klystrons, Designed FUG 200 THohentweil® for aASV in
19,1, New plans call for changs of PRF from 50 to 500 P.P.5., pulse
width from 5 to 2 micro~sec and minimum range down o 600 meters. To be
used for torpedo or boub dropping with a computor and for gunnery.
Jemming sets were menufactured in small lots.

Plans are in hand for a new "igon B" systew for fighter control,
providing for 20 "Egon B" stations to be operated in conjunction with
each jagdschloss station. Egon B will give distance and direction only.
The antenna (2 system of vertical rods) is to be made by Telefunken in
Berlin. BElactronic rotation will be used.

;avelength 1,2 = 2.4 meters, Fulse rete is 500 cycles. The “igon P"
system requires FUG 25A in the eircraft.

Two A=-typs presentation tubes are provided, with three rough runge
scales covering O-120, 100-220, and 200-300 km, with a single expanded
10 km "back to back" presentation for fine range and bearing Jetermina-

tion.
26



This system is to replace “Ypsilon® snd sppears to be an expedient
for providing a larges mumber of fighter ocontrol stationsa.

2. Equipment
s. Klyatronas
b, Hohentwiel FUG 200.

3. This is one of the Lorenz radar and tube laboratories. The tube
facilities were recently eveaouated from (zechoslovaida. Facilities are

not completely set up. 3Some of the Jagschlosa work was done by lorenz
enginsers in Berlin whose loocatlon are unknown.

L. Information was obtalned that General hartini, Luftwaffe iir
Kinistry (Berlin) is femiliar with the German long rang: airborne clec-
tronic progrem. He should be found and intsrrogated if possible. The
team was advisad that Dr.hottgardt ~ Dir.3en. of Telefunken was also
Pres. of Indusatrial Rader Commission in Berlin, He should also be
located. “Berlir*PUG 22, sete were made at Gablonz/Nelsse,
Czechoslovakis,

D  FALKENSTRIN -

1. This laboratory employed about 600 people. They wers concerned
#ith research and deaign only of radic and rader for the luftwaffe. A
new universal interrogator and responder was developed for aircrafi.
Details of this equipment has been obtained by CIOS teams who previously
covered this target.

Working on Time Lodulation trens/receivers known as Fui 13 (2.5 ~
4.0 meters) and FuG 139 (70 = 100 Me). FuG 139 was to have been ready
for production in 3 months, Its use is for fignter direocting. FPulses
modulated in time pnase by voice are coded into groupe of three, each
group covering 30 microsec. By altering the spacing of the center pulse
within the 30 microsec group a selective culling system is rcalized.
Jeven channels can be provided on one radio frequency.

Pulas width is 1 ~ 2 microsec.

Average PRF 6000 oycles.

Adio range 300 = 2500 cycles.

Nax PRP displacement + 1500 cycles. a4 short summery is attached as
Appendix <,

4 circuit dlagram and description of an anti-jamming attachment
developed for Ipsilon is ahown in Apperdix B, Trials of this attachment
showed it to be very effective, but the desveloprent came too late n the
war to be of any use.

marighling® is "Weuling" plus three receivers covering 50-80 cm,
9 ar anc 3 am. It permits interrogation by FFI {Berlin} equipped
aircraft, This device is planned on pap2r only.

-27-
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FuG 2 is new /T 30-45 ke, Severel hundred modsla were produced 1o
date,

Pulse Time Modulation work also done at Siemens, Telef\mken, Lorenz
(Berlin), Dr.Jenimel at Munich, and IMT/Lyon.

PuG 214 "Erstling” responder beacon developed by Gema (Berlin) ia
built at the Brand Flant at Falkengtein. This plant was not visited,

TuG is Telefunken navigtinn system, nir e uipment consists of ZBIS
receiver, amplifier and dellscureiber (Telepringer;. .otating ground
beacons give signals to the teleprinter which indicates bearings.

FPui 1204 uses a newer and smaller iiellschreiber.

Fosen 1 iz a single chennel 100 watt ground portable transmitters
12=100 in three bands for AM~FW~.ellscnreiber, Telegraph and Facsmilie,

Posen 1I is a 150 watt set similar to Fosen I axcept covering a
wavelength of 25-200 meters.

Fu 224 (Berlin jentennse are made at kulnassen/Th. (Klassplant).
4 ground jemmer was built for use sgalnat the sllied air navigation
gystem called "Rotterdem"™ by thie ermans. Tue code nane for the Jjammer
was "f'euermolch™. The following are characteristics of the jammer.

Feak power output 600 watts

Puluse mwodulation freguency 5,000 and 100,000 pps.
Pulse mark/space 1/10 to 1/5

Valve "chreiben iohre®
wevelengths F.B - 9.8 cm.

A total of 20 sets were built witn tine lower pulse rate = 5,000 ppa
Thegse were not successful. One set was built with the higher pulse rate
and under trial wus found to effectively jam at a range of 100 km froam
the aireraft.

A single jammer was also built for use againat air voice communioa-
tions equipment, with the name of "AAG lervtoter®. This set had the
following characteriatics:

Prequency 9%-136 mc/s
Power output 50 watts
Modulation 3 1

A jammer operating on 3.2 cm wavelengih is undsr development,
using a magnetron (Telefunken IMS 32). The power output is expected to
be about 1 Kw a2t low pulse rates.

-2t-



The "Stuttgart" 10-chennel decimeter communication equipment was
designed and built by Lorsns in 19,0. A total of 220 sets were tuilt
and all were supplied to the German Army. This equipment is mobile and
operates on wavelengths of 21-2, om, A new model "Stuttgart II" has
been completed and two sets have been sent to the Army Test Station at
Blanken near Gardelogen. The new sets have improved signal/noime ratio
end are provided with facilities for use with all carrier equipment
employed in Germany having carrier frequencies up to 300,000 ¢/s.

The maximum range without relay stations is ebout 40 km,

FuG Wobbelblene is a 50-70 om ground beacon scanning the frequency
band. Puts out 10 watta of CW for 1/2 sescond when Allied 50=70 cm
pulses hit it. This jarmer was little used,

Antennea work. They have developed the commnications antennas for
Jet fighters. GScale models and frequencies were used for designing
these antennas. '

2. Equipment of interest.

a, Centimeter Lab.

b. FuG 224 (Berlin) arranging to svacuats thru T Brsach
ce Nevigation Lab,

d. Kilystrons {Made at Auerbaoch).

¢, Time modulation gear.

f. Antenne scale models for jets.

& Fui 13 Time modulated sets, Could be teat flown after ebout
3 weeks work.

he FuG 2, New T/R with IF.

3» This is the Lorens Compeny resesrch laboratory. Nearly all
personnel are available, Herr Schmit is Director. Dr.Kloepper is
engineer in charge. Thelir work was done exclusively for Luftwaffe,
They are very co-operative.

4+ Required Action.

a. Suggest that the time modulation set be completed and a test
flown. Thie principle of communication ia important.
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Attachment is effective egainst pulses introduced into receivers
from F¥ jamming sweeping over a wide band, such as hes been used by the
Allies in the band 38-42 mc/a. The device functions to reduce the
sensitivity of the receiver during the tiwe the jemmer frequency is
within the pass band of the receiver. If the Y-aignal is of greater
strength then the Jamming it is neceassary to diaconnect the attachment
by means of switch ™A™,



Summary of Time XModulation

Prineiple: Transmltter need only send pulsea, great field strength.
¥oaulation is besed on the interval between the pulmes, the lmpulse
frequengy being subjected to frequency modalation. On the receiver side
it is possible to employ limiters (Begrenzer) and gate valves {Schwellen?)
Rectifiostion is effected by normal audio stages, the number of pulses
being integrated. In order to eliminate interference, the single pulse
is converted into a triple pulse by a time delay network (Laufzeitkette?)
on the transmitter side and the interval between tae pulses serves as a
key.

The resceiver is also fitted with a time delay network end a gate
valve only opens up with the coinclidence of the three pulses, these
having arrived st the corrsot intervel. Thua the receiver will only
receive properly spaced triple pulses, It is possible alao to provide
miltiplex reception by trensmitting seversl messages through the same
high~frequency channel with different pulse spacings. In this case it
is only necessary to use several gate velves (or ooincidence tubes)
after the delay cirouit. The triple impulse renders the system
extremely free from interference. An impulse freguency of 6000+1500
¢/s has been used and the impulse frequency is swept at a rate of
300-2500 o/s determined by the sudlo-frequency weveform. The radio-
frequency was in the band 2.5-4 meteras.

rranamitter Diagram 1
The modulator congists of two paris:
1. TFM generator (tubes 8,7,6)
2, Pulae generator {tubes 5ydhs 352510 )

The FM generator consists of a freqency modulated oscillator of
fundsmental frequency of about 1 me. (tubes 8.7) with a meximum fre-
quency renge of 10 kcs. and a stable oscillator, tube 6, whose fre-
quency can be set at 6,8 or 15 kea. from the freguency of the first
oscillator. By superposition at tube 5 a carrier frejucncy of 0,8 or
15 kes, is produced having a maxiimm frequency range of 10 kes. This
carrier is filtered, emplified and converted into a pulse of approx.?2
microseconds by the action of tube 2 of the impulse generator., This
pulse ig produced in the oscillatory circuit by the differentiation
of the mnode current in stage 2.

teceiver Diagream I1
The receiver consists of four parts:
1, High frequenoy section 100-150 lcs. tubes 1,2, )
2 I.F. sec¢ ion?YQO mcs. renge 600 Kes.tubes 41518,?.
3, Impulse emplifier and deco ing section tubes 8,9.

4o Demodulation section tubes 10,11,12,13.

The pulses are recelved in the normal manner and demodulated ;n tube ?
and subsequently amplified and cecoded in tube 9. Tube 3 iz ingensitive
to any single pulse, but responds by emitting a single pulse upon recel-
vi a qefinite group of three pulses which can be set at tne delgﬁ cir=-
cuif. (Laufzeitketts). From tne series of pulses thus obtained, the
fundsmental wave is extracted, (tube 10) limited, (tube 11), and demodu-
lated {tube 12), followed by low fggquencj amplification (tube 13).




t 1 ) June, 1&5
Cula0.8, Bvaluation Report

1. Iype of target
Assooiated ocompany of Luftfahrtgeratewerk Hakenfslde, Berlin -

Spandan, of the Siemens ocombine, ZExists solely as a teating, repair and
refiatribution centre for airoraft instrument electric motors and radio
altimeters.

2, Target No., Not knowm
3. Full title, Montage Werkastatt, Lichtenfels.

4 Location. Ar Lichtenfels in (herfranken (5001{, 19 E).
a. 3chool = Erconacherstrasss 32,

bs U~Barrackas - at edge of town.
5 Condition., No bomb damage but badly looted.

6a Zvalustion of discoveries.

Stocks of =mall electric motors, actueting solenoids and small
relays are intact. Samples were brought back and pasaed to Elee,
Engineering Dept. A mmber of refrigerators, thermostats and vibreting
tables for testing components and instxuments are intact. Details were
obtained of balancing machines made by Carl Schenck, Darmstedt. The
firm was engaged on the repair and teating of radic altimeters manmufac-
tured by Luftfahrtgeratewerk Hakenfelds ~ details obtained,

Ts Documents evacuated

Catalogue of =mell electric motoras,
fdandbocoks on balancing machines,
Handbook on radio altimeter.

8. Equipment evacuated.

Seamples of electric motors.

3 vibrating tables (to be forwarded to R.A,B. by 19th U.S.,A. Tao.
Air Force).

9. Sonclusions

ractory is being guarded until decision obtai-ed on usefulness of
stocks of electric motors and radio altimeters.



TARGET INSPECTION REPORT
(utmitted and signed in Duplicata)

ORGANIZATTON CI08 ROUP NO. 1
TABGET NO. Target of Opportunity DATE  May 16, 195

SUBJECT: (FFICLAL TARGET INSPECTION REPCRT
TO: A.C. OF S., "G-2} HEADQUARTERS NINTH UNITED STATES ARMY, AFPO 339.
1. THE FOLLOWING OFPICIAL TARGET INSFECTION REPORT I3 SUBMITTED AS:

TARGET: Siemena-Reiniger—Werks A/G

ADDRESS : Rudolstadt

WHICH WAS INSPECIED DURING THE PERIOD May 14 1945 10 May 16 1945,

UNDER YOUR AUTHORITY TO INSPECT TARGET NO, DATED TO

195,

2. A CORMPLETE INVENTORY O ALL DOCUMENTS, "EQUIFMENT", MACHINERY", ETC.*
IEMOVED FROM THE TARGET BY REASON OF SUCH INSPECTION 1S INCLOSED
HEREWITH, AND THE PROVISIONS OF PAR II, SEC 1I, AIMINISTRATIVE

MEMORANDUM NO.51, "SUPREME HEADQUARTERS ALLIED EXPEDITIONARY FORCEY

DATED 18 MARCH 1945, HAVE BEEN COMPLIFD WITH.

(THIS REPORT SHOULD CONTAIN SUFFICIENT DETAIL TO INFORM
OTHFR ALLIED SPECIALISTS OF THE INTELLIGENCE AVAILABLE
AT THI~ TARGET)

Te This plant manufactured a complete line of Z-ray tubez, and
valve tubes for use in {-ray equipment. They have also
recently menufactursd amplifier tubes for use in telephone
sysiems, surge arresting tubes for protecting communjcations
1ines, several types of =mell gas filled detectors for use in
*timing® clrcuits for bowbs and shells, and fluorosocopic
copies and intensifying screens.

Ze This target is the largest i-ray tube development and marufac-
turing organization in Germany. hey recently employed
approzimataly 550. The plent is very well equipped and
there has been no borb dsmsge snd practically no demage Dby
looting.

3o A numbsr of tubes were found that were superior in certain
:_c:isl;acts to tubes now being manufactured in the irited A=000778
obateR. NAME -.Buiorsiey RANK _Civ__ ASNN-003982

ADDRESS  Y.35. Snbassy FEA APO 413
-}l‘_...
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The following persocnnel was interviewed:

Dr. Albrecht tiolfel, Chief Director
DreJosef Hartmann, Production and Resesrah Manager
of Chemical Dept.
Dr,Thecdor Zimmer, Head of Physical Research Lsboratory
Mr., Walter Dohler, Business Manager
Mr, Hans Frank, Seles lianager

Dr, Werner Jasoly (Dr,Jaocoby wes in charge of all research,
angineering, and developmemnt work for all tubes, sxoept X-rey
tubes and valus tubes for i-ray squipment, that were manufac-
tured by any branch of Siemens and Halske., Siemens and
Halake owns 3iemens-Reiniger, and hes many treanch plants.

Iir. Jacoby recently came to Rudolstadt, from Viemns),

41] of the above men were exoesdingly occoperative, and a
oonsiderable amount of seemingly valusble information was
obtained from them regarding:

4+ The entire German i~ray industry.

B, Recent magnetron and other U.H.F. tube developments by
Slemens~Hal ake,

C. The names and addresaes of a mumber of physcists who
hawve recently been doing work on isotope separation,

D. The poasible location of a number of men who have been
in charge of recent U U.F, developmental end experimental
works

The ebove matters will be oovered in detall in the report to be
submitted to CI0S Headquarters in London.

De

The following items were taken from the plant for further

sxamination or for inolusion in the finsl CI03 report.

A. Eight tubes, each of which were of special interest.

B. A detailed write-up by Dr.Hartmsnn of their processes
for manufacturing fluoroscopic and intensifying screens,

C. Copies of assembly drawings of all of their tubes.
(They manufacture something in the order of 100
different types of tubes) Iating charts for each tube.

D. ldscellaneous additional engineering information
including write-ups of speciel processes by Xr.Zimner
and Dr.Jacoby.

w35



E. Samples of all of thelr fluorvscoploc and intensifying

screens, including special phosphoresocent screens for
"blackout® use,

F. Photographs were takem of all of the different types of
tubes they produce, and also of a number of their
special processing and manufecturing sét~ups.

Note: Only oopies of drawings, eto., were taken.
Al]l originals were left at the plant,

6. These pecple say that they have enough material on hand to
continue mamufacturing tubes for medical use for the next seven or
eight months, They are anxious to do thia. Most European hospitels
and clinics have X-ray equipment that uses tubes of the type manufac-
tured by this plant and generelly spesking, cannot use tubes manufac-
tured in the U.S. or England. Accordingly, it would seem desirable
for tiiis plent to operate on, at least a limited basis,



TABGET INSPRCTION BEPORT _
(Sobmitted and Signed in Duplicate)

ORGANT ZATION CI08 CROUP NO. 1

TARGET KO. Target of Opportunlty DATE May 18, 19%5
SUBYECT: (FPICTIAL TARGET INSPECTION <:iPORT

T0: A.C. of S. .G-Z', MUME:RS NINTH UNITED STATRES m' mm

te TAE FOLLOWING (FFICIAL TARGET INSFECTION REFORT IS SUBMITTED (N:
TARGRET: S1amens-Reiniger-~Werke A/G

ADDRESS ! Erlangen (15 Kilometers north of Nurberg)

WHICH WAS INSPECTED DURING THE PERIOD May 17 1545 May 19 1945,
UNDER YOUR AUTHORITY TC INSPECT TARGET NO. DATED 0 1945

2, A COMPLETE INVENTORY (F ALL DOCUMENTS, EJULFMENT, MACHINERY, ETC.
RENMOVED PROM THE TARGET BY REASON OF SUCH INSPRCTION IS ENCLOSED HENE-
WITH, AND THE PROVISIONS (F PAR.11, SEC II, AIMINISTRATIVE MAMORANDUM
N¥O.51, "SUPREME HEADQUARTERS ALLIED BXPEDITIONARY FORCES®, DATED

18 MARCH 19,5, HAVE BEEN CCMFLIED WITH.

(THIS REFCRT SHOULD CONTAIN SOFFICIENT DETAIL TO INFOBM
OTHER ALLIED SPECIALISTS (F THE INTELLIGENCE AVAILAFLE
AT THIS TARGET)

1. This plant designs snd manufactures X-ray apparstus and other
electro-medicsl equipment, It is the largest plant of its kind
in Germeny. It recently had about 3,000 employeea, During the
lest several ysars it has alac manufactured, bui not designed,
some components for alreraft radio, instrument and control

equipment,

2, Tnere has been some damege by looting, tut no bomb domage 0
thia pla.nt.

3, The following men were interviewed:
reliax. ®. Anderlohr, Chief drector
Ir. Joharmes Patzold, Chief of -esearch
. Theo. Sehmer, Sales and service Kanager
AMr. Carl Lasser, Technical Dirsctor of 3ales & Jervice
Wr. Kurt Sisdhoff, chief i-ray Development
Mr. Karl ilbermann, Liaison betwes=n Erlangen and
udolatedt plents
T, AlMert Larcus, M,1D). Specialist on slectro-medicel
techniques
All of the above men wepe vary cooperative. AQDCTT&
waye C.B.Horsley RANK Civ ASN 1003982
ADDRASS VB Zmbassy FEA APQ 413
T T
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4 oonsiderable amount of information wes obtained regerding:

A

Ce

Do

Their latest developments in L-ray equipmant, ons and six
meter high frequengy medical equipment, moter locators,
shook therapy equipment, supersonioc therapy equipment, and
Betatrona,

The looation and general desoription of the most important
Betatron, cyclotron, Van de Graaff generator, and mass
spectrogreph instellations in' Germany and territory that has
besen occuplied by the Germans.

Reocesunt German resaearch in stomle physics; pertlonlarly
regarding isotope separation.

The possible present location of a mmber of Germen
physicists and directors of research programs.

Removed from this plant for further study:

A.

B.

Copies of wiring dlagrams, sasembly drawinge, photogreaphs,
technical and seles tulletins, copies of all patent
applicetion drawings since 1938, and date regarding the
corporate setup of all Siemens ocompanies. Only coplen
wore taken; all original documents were left in the plant.

A recently developed high tension coil of unusual dealgn.

kecently developed (by Patin in 1%3) 3tebilizing Unit
for aircraft gyro-compass, and several other recently
developed component assemblies for aircraft controlling
deviocesn.

These people are snxious to resume production of Ai-ray and
other eleotro-medicel equipment, Decause of the need of sSuropean
hospitals for replacenent, and alpo additionsl equipment, it seems
that the production of this equipment, at least on a limited acale,
would be desirable.
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1. Introduction

The Siemens Halske faciory at Asche was investigated on 15th May,
1945, The plant occupied Hannermen Mllls and was in good oondition,
The inveatigating team were socompanied by Alfred Melier, maneger of the
factory, who was quite willing to give any information required.

Siemens Halske had occupied the Hennerman ¥illes since May 1%
but they had encountersd considerable difficulty in agsembling their
plant, which wes intended mainly for the production of 4~channel
carrier telsphone equipment. 4s a result, the sount of production
which had teken place was practically nil. A subsidiary activity,
slthough one where more manufacturing progress had sctually taken place,
was the manufacture of teast spparatus.

2, A-Channel Carrdier Telephone Equipment

The whole of the ground floor of the factory was taken up with the
machinery, wiring and assembly benches, stores, etc., necessary for the
merufacture of carrier equipment., Arrengements were such that one type
of equipment could be produced, this being a h-channel duplex system,
operating up to a maximum frequency of 26,000 c/s. The lagyout and rack
assembly of the equipment was very similar to that made by Western
Electric Co, some years ago and known as their Type C carrier aystem.
Alshough the members of the inveastigating teem cannot claim to be
carrier telsphone experts, there sppeared to be no unusual features in
the design of ihe Siemens Halske equipment. This opinion 1s based on
a rather superficisl examination,

About half the upper floor of the factory was taken up with
engineering offices. In these offices there was & large mumber of flles
containing the mamufacturing details of the carrier syatem with which
the factory was involved. These files were solely concerned with
manufacturding drewings and similar information, and there was no indi=-
cation from them that development work had tsken place at Asche,

A small test room conteined an equipment occupying three or four
racks on which overall teats of completed equipment could be made.
This test equipment comprised the usual varisble frequency oscillator
and power level indicators and was quite normal except for one feature,
mhich sllowed for the entomatic recording of gain or loss/frequency
charscteriatics. This equipment had been brought to Asche from the
Dutch border snd had not been inatelled very long. It had never
reelly been put to use snd Mr.Meier was not able to say very mch
about it. It does not Justify very detailed examination from a
technical point of view.



3o Test Equipment and Development.

kizch of the test equipment that was svailable was of the type
required for ordinary telephone end carrier telephone engineering, that
is to say it included attenuators, level indicators (power cutput
meters), capacitance bridges and resistance bridges, but a good deal of
work had taken place on the development of wavemeters and frequency
metega. These extended in range from carrier frequencles up to 1,000
X 10° cupes. and,there was one additionsl wavemeter covering the range
2,800-3,200 x 100 c.p.s. This wavemster could not be thoroughly
exsmined for method of construction but appsared to work on the
principle of varying the length of a section of waveguide and exsmining
the stending wave pattern. Its acouracy was not outstending and the
instrument did not appear to be worth any detailed examination.

Tor checking purposes there was installed a atandard frequency
meaguring equipment, using quartr crystal controlled oscillator as

the reference standard. This egquipment was quite standard in type
and construction.

e Qther Develovments,

The firm were emperimenting with oscillators operating in the
reglon below 10 cmas,, for whioch purpose they were using split anodse
type magnetrons and klystrons. The type of magnetron in use was the
BDZ2MA2 which they claimed to be using at 3 cms., but it should be
noted that in the Telefunken rating for this valve it is intended for
operatlon over a range contering about 9.5 ams, The klystrons in use
were the Kly.1 and another wvalve having no typs number but obviously
of very experimental type. The Kly.1 is stated in German literature
to be a copy of the British 9 om. klystron, and the sample which wes
being used at Asche was wery similar to the British CV.67. The
experimental klyatron hed been made for operation in the 3 am.regicn
and brief notes which were available showed that it had been
operating at a wavelength of 3.95 oms. with sbout 3 kV. on the anode
and a reflector voltage of =50 to =110 V. From all appesreancea the
experiments with these magnetrons and klystrons had not progressed
very far, and as nothing very novel was being attempted the work
did not Justify very close investigation.

5. Other intereats and personnel associsted with Siemens Halske, Asche.

alfred Meier gave the following nemess of senior individuals in
the Liemens Helske organisation:-

Technical Mansger = Mr,Rabams, last heard of at Siemenatadt,
Berlin,

-l



In charge of technical development - ir.doffman,
also of Siemenstadt, Berlin.

All tests on the wavemeter covering the renge 2,800-3,200 x 10b
CeDPs 3. Nad been made by a lir,Becker, who was no longer at ische
but was to be found at hoffmanstrasse, 51, funich.

The experimental klystrons found were wmade by Osram and
siemensrohrenwarke, both in Vienns.

6« Documents evacuated through army channels.

Samples of the EDMNA2 and the klystrone being used for
experimental work.

2nd July, 1945
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HEADJTARTERS
THIHD UNITRD STATES ARMY
INTELLIGENCE CENTER

25 May, 19%5

CIOS Teem Report,

Comuending General, 12th Army Group, G-2, ™" Eranch,
APO 655, U.S. Army.

GIOS Team No, 161
Major A. Oxford British Mo
Captain F.S.Ceplin British Mo
Captain E,T,Remm, British Mo
Ceptain N.G.Stewart Fritish N of S
F/Lt. R.G.Silveraides British  M.A.P.
F/Lt. B, Snowden, British  M.A.P.
F/Lt. D.M, Johnston, Britiah  M.A.P.

Target
Siemens Halake, Otto Hinnemann Textile Mills, Asch.

Date of Inveatigation
21 May 1545

Persona Interviewsd
Ir.Alfred Mayer, Adolf Hitler Strasse 51, Asch.

Information Obtained
This establisiment has production facilities only.

The only equipment that appeared to be in quantity

production, were the TFB3 and TFB4, respsotlively 3 and 4 channel

carriea frequency sets,

systens.

They are conventional muitichanne) telephone

ar.Mayer appesrs to be the production manager only,

and has little technical knowledge of the squipment produced.

8/A. J. Oxford
t/Ae J. CEXFORD

5~



Profesascr Georg Siemsns,

Investigators: Mr.X.M. Whitmer 0.3.R.D.
Capt. EK.Snowden BR.B.D.E.

Date of Visit:  9-06-45.

Addresa: Litacher Str., 10, Uberlingen, Boden Sae,

Interrogation: Prof. Siemens was once a part-time Prof, of
engineering at Munster. During the war he has been in the Production
and Administrative Dept, of Siemens Helske in Essen, This firm has
been concerned with the manufacture of telephone snd measuring equip-
ment. No Radar or Radio work ia done at Siemens Halske.

Yiemens Halske had research lsboratories in both Essen =nd Berlin.

From 192 onwards Prof.Siemens had an Institute for training
women as technical assistants both for design and constructional work,

In addition to telephone work Siemens end Halake did teletype
and audlo frequency work for broedcast stations. They had no
contracts for military equipment.

It was apperent therefore that Professor Siemens had been
concerned purely with the production of standard equipment and had
no information of interest to Group 1.



Targets Cpportunity.

Nome s 3lerens 3chuckert.

[}

location: Pretzfeld, the Schloas, N.,B. of Fachheim,

Personnel; or. {fanz Prinz, heed of laboratory.
Dr, Clengsner, chemist
Bruckmann, technician
8 lab. assistanta.
Jip. Ing, Koeltl, inead of sgles and repairs.
Wolff, head of sales.
Pohle, head of repairs.
25 other people, @
Description:
Part of power transformer plant of lurnberg, wiich was bombed out
of Lurnberg and came to Pretzfeld at the beginning of 194

The main plant that this served was engaged in production of trans-
formers ranging from 1 Kva to 100,000 Kvi. for 50 gycle power services.
In addition it handled repedr of installations, The portion of the
plant located at Peltzfeld comprised 3 departments,

1« Sales
2. Insteilation and Repairs
3« Transformer material testing laboratory

The installations end Liaintenance departments, under Dip.Ing.
Koelbln deals with

slectroacongtic instsllations.

Telephones and Sound distribution systems for facteries,
concert halls, theatres, stadiums etc.

Temperature control sets,

sound recording systems, grawophone records and sound tracks
in films, Cinems projectors end microphcnes.

Ther claimed to nave developed a gramophone record cepable of
recording and reproducing a frequency range of 30 to 7500 c¢/s.

The major portion of work at present is repairs for U.3.Army.

The laterial Testing Laboratory under Or.Hans.Prinz wes engaged in
making routine tests for quality control of raw materials used in trana-
former construction, Ressarch wos being carried out on non=inflammable
cooling Pluids for power transformers. Siemens arently still used
nothing but flam:nabge mineral oil in spite of their knowledge of the
development of non-inflasmable "Pyranol®™ and "Inerteen™ in U.S.A. They
did not favour these new fluids beceuse they are not permansntly inert
chemically, or.Frinz looked on glass as the coming material in con-
junction vAith non-inlawmable high temp. cooling fIuid for the insule-
tion of power tresnsformers, Io work has been done on 3ilicon cogpounds.

siemens his & batent e.change agreement with .estingnouse.

The laboratory was egquipped witir the normal complement of material
testing insirments. 5



INVESTIGATORS SUMMARY

16 July, 19%5
TARGET Siemens Halake

LOCATION Munchen

Date 9th July, 135,

REPORT
Interviewed Dr. Schnesdermen and Engineer Thilo.

They worked on the design of Radar test equipment at aAsche for 30,
10 apd % ¢m radar equipment. This line of ecuipment covared frequency
meters. Power meters, Signal generators and range culibrators. They
had developed a special thermistor which they claimed to be superlor to
any design known to them. This thernistor was made by mixing a 50-50
mixture of Selenium Oxide end Thalagen (a dried fruit powder) with
diatilled water until a rubber like consistency wes obtained, This
mixture was then extended into a 4 mm dia. rod whaich centered in a
hydrogen atmosphere, ILead wires were attached by the use of ailver
paste. TB; unit was mounted in a glass envelope vhich was evacuated
to the 1

&, =, Denderson.



16th July,
INVESTIGATORS PRELIMINANY REPORT

TARGET Robert Bosch
LOCATION  Stuttgert
Deto 7th July, 1945

PERSONS INTERVIEWED OIr.Dipper and Dr.Klingler.

SUBJECT Glass impregnated fabric used as substitute for mioa +to
insulate commutator segments in motors and generxatora,

REPORT

Tae meterial is obtained by mixing china clay with Bakelite
vernish and using this mixture to impregnate glasa fabric. The
impregnated fibre is pressed between heated plattens under a pressure
of 250-Kg. per sq. cm. at a temperature of 110 deg. C. for 5 mins,
This meterial can be produced to close thickmess limits. The Bosah Co.
consider it more setisfactory than kica for insulating commitator
segmenta ~ It is navhygroscopio, hes high insulation resistance and
electrical breakdown caaracteristics and is highly stable mechanically
under ell temperatures up to 300 deg. C.

F., E. Henderson.

ey =



16th July, 195

TARGET Robert Bosch Co.
LOCATION Stuttgart

INTERVIERED or. Dipper end Dr.Dorn

SUBJECT Metalised paper used in fixed condenser.

e ———te p——

REPORT

This type of condenser is about 5/8 size of conventionel
psper condensers, due to the eliminetion of metal feil. It also has
self-hesling properties so that the slectrical breakdown Goes not
destroy the condenser for further use. The base paper used is Kraflf
paper ,000L" thick, This paper is varnished on the side to be
metalised with a coat of Cellulose Nitrate V¥arnigh in tne order of
three microns in thickness. This is done in & very complicated
maciine which represents a considerable development of expense. The
metel coating is algo of the ordsr of three ricrons in tuickness and
is zine. This coating 1s vapourised on to ine paper in vacuum of
.1 1m at a speed of 6 meters per sec. This macnine iz also a very
expensive development projesct. the remainder of the process is normal
in tie manufacture of paper CONAGENSErs.

Mapersel plant located at Tubingen.
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EVALUATION REPORT

(CeI.0.8. Trip No.591)

Type of Tarpet Menuf acture of metallised peper capacitors.

Target Number Not lmowmn.

Full Title of Target

Location (&)
(b}
(c)

Conlition of Target

(a)
{b)

{c)

Robert Bosch.

Stuttgart, Offices.

Ebersbach. Dispersal plent for manufacture.
Housed in what was previously a textile mill.

Goppingen. Hesearch laboratory.

Major part bombed out. Some offices intact,

Intact., Flant is being dismantled as tne
premiges are being reconverted to the
taxtile mill.

Intact.

Evaluntion of Discoveries

6.1 Production

Tile Bosch process for the manufacture of metellised puper
capicitors hes apparently satisfied German reyuirements for sonwe
years utilising plemt with an output of approximately 7000

capacitors per day.

wach of the plant is complicated and expensive and shows no
advance on known tecnnique.

642 Fazper

shout 50,; of the cspacitor tissue was supplied by .choeller
snd iioescll, Jermsbach in Baden, and 507 by Julius Glatz, Meidentfels.
(see respective svaluation reports).

Only Kraft tissue ia used by Bosch.

6.3 Locquering

« collodiem based laciuer is aprlied to tihe tisoue before
metallising. The lacquer wes supplied by iechler, feuerback
(see evaluation reportje
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The lacquering is said to give a 50% improvement of insulation
resistance of the completed-capaclitors as compered with capecitors made
with unlacquered paper.

6.4 Hetallising

4 thin layer of Zinc is applied to tihe tissue by eveporation in
Vacuo.

6.5 Cepacitor assenbly

This follows standerd practice. One or two points are of interest
such as the use of "E® wax, made by I.G.Parben, for impregnation; use of
spot welding end vapourisation of copper for sealing the cans and use of
metellised cersmic terminals.

6.6 Lsgborstory
An electron microscope, electron diffraction grating and en X-ray
apparatus were availsble for tests. The microscope was used for study

of surface films, and was arranged to take stereoscopic views. The
grating and i-ray apparatus were used for studiea of crystal structure.

Life tests snd "tropical® tests were made on pre-production semples,
Tests indicated that cersmic términals were superior to glass, the
latter made by Schott and Gennosze, Jena.

7. Documents etc. evacuated

Following documents hrought back by leam leadler:~

Performence Specification of "E" and N2t waxed,
" " " petallised paper cepacitors.

Tollowing evacuated through FIAT. at Frankfurt:-

Jamples of "E" and AW waxes.
" n  capacitors and componenta parts.

Ba +her Intercat

Lahoratory et soppingen contained plant for manufacture of
elecktrolytic capacitors.
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Q. Conclusions

The use of Kraft tissue may offer advanteges over rag tissue. The
improvement in performance obtained by leoquering the tissue confirms
regults already obtained in the U.K, The metallising process is !
complicated and it is not felt to possess any particularly novel feature. ¢

Some ol the rroceases were evolved purely as a result of an t
inticipated shortage of tin.

10, Tovestirating Team

A/Lt. .J. Borgars, ¥.i.Pe Leader
Supt. J.i. Richards,l.0.3. Deputy Leader,
iy K.G. Brereton, I£.ATP.

Iﬂir; J.Ii. CO't‘tOn, L'q JI*‘.QP'I
kr. R.4. Grouse, K.aJPe
11':1‘. C. :._[u-rlt-- I'\'J.ll.ttP.

lire J.P. Scarrett, M.aF.
I.‘:I'. O.'[‘]. ':"ﬂ’liley', }‘:c A!P!
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C.I1.0.5. C.P.T.  ASSESSMENT REPORT
No E1254

TITLE OF TARGET: lHer Gunther Breukopf,

LOCAT ION : 28 Praumweg between Sulldorf and Elanksnese near
Hamburg.

DATE €F VISIT: 19th July 1945

HEMARES : Herr Breukopf until the end of the war was employed by
Blaupunkt in their factory in Berlin-¥ilhelmsderf, Porck-
enbeck 3tr 9-13. e had been engaged mosit recently in the
development and production of Feuerland models 1-6, these
being eircreft BRI Jamming transmitters covering the 10 to
1L0 meter banda., Although guite & number had been mads
and sent to Western Cermany he doubted whother they hed
syer veen used operatlonally.

He Lad heard of other developments of Bruipunkt, such as
megnetron development, but had no useful teohrdcal infor-
mation to import on these subjects. T Lasrmmchen and
Jr. Hanls were in charge of the om work and these two hz
helisved had easaped to Saltzwedel,

Arme Teoup 2
CIGs Group 1




CIOS TWVESTIGATOR'S FRELININARY HIPCRT

DRAFT REPORT ON INVASTIGATION AT TAUFKIRGHEN

4
i,

The engineers at Taufkirchen (22581) are part of the steff of
Fernseh G.m.b.lH. which wus evacusted Prom the Peenemunde area, They hed
with them nine railway wegons containing their apparatus and effects:
the contents of these are now stored in neighbouring farmhouses. four
more wagons and ebout 10 members of the staff were lost on the WEY »

#e interrogated JOr.Goetz, Wanaging Director of Fernseh J.m. bl
end also a director of Blaupunkt S.m.bea. & fire which had Pre-war
connections with Britisn and smerican fimus, {Beird, Farmsworth and
a.P, % 1) and Or.Rolf Moller, Technical director of “ernseh I.iw b il
Both these engineers had been brought to Taufkirchen recently by Lt.Col,
French of the weepons Technical staff, No.21 armmy Group who had located
them near Kiel, Dr.Goetz hss collected together a complete set of the
television epperatus described later in the repert, and Lt.Col.French is
maling arrengements to evacuate it, with Dr.Goetz and or.loller,

The principle problem the firm worked on was the production of a
television head to mount in a controlled glider bomb or rocket, so that
the controlling operator (airborme or on ground, according to the
application} could direot the bomb on to the target. They knew very
1ittle of the control system used in the bombs and rockets having been
kept closely to the television problems. Althougn they had been
allowed to have an engineer present at the trials (carcied out by a
Luf'twaffe Unit) he was not allowed to do any controlling, most of wnich
was done by Prof.iagner of Hertschel Fleugzeugwarke.

The controlling operator directed the bombd by mesns of a joystick,
30 that 1ts image seen on the television screen wes brought into correct}
relation with a graticule. They had not detided whether it was better
for him t0 attempt an interception courase, or to follow a simple colli-
sion course. The bomb was rocket accelerated for about 20 sscondds.

work on the bomb was started in 1939 and experimental work wes !
stated to be 80, complete (about 60 bombs nnve baen riropped) Jork on !
the rocket wes started about 6 months sgo =and no complate c.uipment has |
so far been tested. ‘iork on both projecis was still goineg on up till
the end of the war.

Detuiled information on the engineers at Temfkirchen, end the syst#
developed by them is given in appendices 1 and 2,
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AFPENDIE 2 {contd)

----- s B

Time baoe generating circudt The waster cucillator worked on 11,149
k-cye and line and frawe frequencies wers prodecesd by Alviding cirouite
of orthodox deaign,

Power gupply FPower was supplied from e 2iv driven metec gernorator,
giving a 500 cy. vatput. ¥hile u£ill atisohsd 1@ the adreraf+, thue
bomb was supplied with power from 4he aircraft gystem: in flicht it ran
on a battery.

Pentode and Neon tube stabilising ciroults were uged to keep the
voltages on the Iconoscope and time bese oscillator steady. All tuaing
up was done on the ground before attaching the bomb t© the sirorafta.
Kiscellanecus notes
(a) Ur.¥oller menticned a system of diagopal scan, in which the £ and ¥

plates were cach fed with wavetorms of freguencies of the order of
the line frequency, but differing by the frame freguency. Thia
avoida the neceasity of producing low frequencies for the time base,

(b) the following anti-jamming measures had besn eontemplated:
(a) use of differsnt frequencies for the send~back in tie bands
50-80 2nd 85=142 oms.

(b) Use of a continuously changing send-back frequency, synchron—
ising tranamitter and receiver.

{c} To awoid synchronisatiovn being upset by jasming they hed tried
uaing giarts crystals te coptrol the time bases in beth bowb
and aircreft receivera, This was very satisiactory, but
expanaive,

(d) Use of s broadoasting station for synchronising.

(¢) Dispensing with special synchronising signals and using the
whole picture signal, to lock a stable iHigh 2 oscillator 'in
the receiver, This cscillator then drives tne time base
circuita. This method wea very satisfactory and was adopted
aa standaird,

(2} Aalrcraft receiver This followed normel practice and no particular
compenta are necessary.

(3) Television Head for anti-aircraft rocket (Sprotte)

This had to bs smaller than the bomb head end had to have approxi-
mately the dimensions of a proxdmity fuse it was to replace,
(14 om dia, by about 60 an long), the antemns end battery were geparate
items. The total weight was about 10kg excluding power supply, output
stege and aerial. In crder to save weight and space the definition wes
reduced to 220 lines, 25 frames, not interlaced. To keep the battery
size down a wind gensrator is used to charge it contimuously.

Dr.Coetz did not know in which type of rocket his device would
be used, 55




AFPENDIX D
Control Jystem

The Ferneeh engineers had no detailed kmowledge of the control
system as they were concerned only with the television system.

It was underatood, however, that the latest system is as follows:-

Three modulation frequencies are used on the 70 cm transwission,
50 k-cya, 100 k-cys, 150 k-cys, of these one if for elevation and one
for szimuith. The use of the third is uncertsin but may be for exploding
the bomb in a particuler epplication where the bomb is exploded from
an airoreft other than the one which érops it. This method was to be
used when the bombs were dropped on sircraft. In general ine bombs are
detonated by impact.

The sine wave modulating frequencims are subject to square wave
modulation of which the ratio determines the direction of sontool. In
the bomb receiver the square waves are used to produce opposing currents
equal in ratio te the syuare wave ratio, and these ourrents ocontral
directly solenodd-operated air brekes.

To drop the bomb, the bombealmer first eiws his airoraft at the
targat, This can be done by radar means if neocensaxy.

He then releases a gyrc in the bomb in ordar to meintain a spot of
light on the Ioonsocops for use &3 a synthetic target. A gratiocule in
front of the Ioonsoope is controlled by a wind vane to ahow true line
of flight. Both gratioule and light spot are therefore televised back
to the control aircrafi.

The bomb aimer finally dérops the bomb, using & joystick to keep
the synthetic target ceniral in toe graticule on his C.R.T. Under
con.itions of good visibllity he will, at some stage, see the real
target and he cen then keep this centrsl in the graticule.

N.B., An engineer named Dr.Rudirt, said to know all about the control

———

aystem, is returning to Teufkirchen in ebout three weeka.

Tne authority on the control system is Prof.iafter of iertachel
Fleugzsugwerke,



APPENDIX 4

stermschreiber

ffork on tnis development was started four Jears sge, but waa
stopped. It was re~gtarted sbout a year ago at the re.uest of the
Luftwaffe,

Briefly, it 1s equivalent to & F.P.I. wita & very long after glow
which cen be as much as 45 minutes,

The incoming signals ere used to modulate an sleptron beam whiah
describes e rotating radial time base, as in a P.P.I. The am is
focussed on a speolal acreen consisting of a gemi-oonductor (e.y.
Aluminium Oxide) backed by = metal plate to which a potentiel is
erplied,

4 radar echo thus gives rise to a charge at a particular plaoce
on the screen, The ciroulis are so arranged that the same beam is
alse used for scanning the sarsen, as in an Iconosoope, and onoe a
charge has been estsblished on the sorsen it can be scenned many times
babre the charge is finally removed, The output is then applied to an
ordinary P.P.I. It should be noted that the Stemschreiber tube itself
is simply a storage device, and is not itself viewed by tae operator,
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