Ty
3l
ER)

Repurt pr "F:‘”‘G’ bv
FIELD %NFORMAT!ON
UpdiTins &7

S BTATES

AGENCY, T {;H&SGAL _
GROUP CONTROL COUNCIL FOR " GERMANY

This repoit sl

1ed with the watniz g that, if the subject matter shcuid e protecied
by Britsh andfor U5, Putenim or Patent applications, this DU'}hC&ii
rheoany protecrien againgt action for.infringement

on mnnn. e held t';z-‘

RITVISH INTELLIGENCE

OB]ECTIV? S 80 %—COMI‘?JT

gy

3

n

,z,

LONDON-—H.M. STATIONERY OFFICE




OFFICE OF MILITARY GOVEENMENT FOR GEXMANY (U. 8.)
Office of the Directer #f Intelligence

FIAT YPINAL BEPORT FO. 609 12 December 1545

EIGH POWER RADAR JAGDHAUS

BY

A+ N, BTEVEES

Jeint Intelligence Objectives Ageacy

FIALD INFORMAZION ASENCY, TRCENICAR



SECTION I

. for thils report was secured from Dr, Schnabel
.. Company who was employed on the conatrustion of
~ ingtallatlion in 1944, later, after beingqbaptured
' ne he was compelled to assist in rebuilding the
- truoting them in ite operation and use, When
;. rebullt the peak pulse modulator power was
k 750 k.,w, The plant 1s now in Russian territory
i me this data was secured was lnaccessible.

ng to Dr., Schnabel this was the most powerful
station bullt by the Germans and although orders

b destroy 1t the German army did very little

pge to 1t when the Zassen territory was evacuated.
llar plants were built near Berlin by the Siemens
oed Jagdschloss with pesk pulse power of 100 k.w,
Dr. Schnabel, S8lemens bullt two Jagdschloes plants
paring to bulld more for some of the other large
ihe war ended and stopped the work,

1t is located near the small village of Dergischow
ie to the better known town called Zeesen in
the co-ordinate map of Germany.

Ol

ose of the "Jagdhaus" plant was to act as &

range locator of spproaching Allied alrcoraft and
:heilr azimuth, height and approximate digtance on
de ray tube soreen. The maximum range during the
; 500 kms, The radar tower was rotated at the
evolutions per minute the same target being scanne
3¢ svery six seconds., In order to retaln the

.s length of time the cathode ray tube had a dQouble
‘ront soreen producing a brilllant spot, the back
ren, retalning it throughout several rotations,
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The co-ordination of the target with its position over
Germany was easlily noted since the %Bbuter® goreen had a circular
map of an area of approximately 300 kms. radiug sur
Berlin auperinposed on the glass. In addition conoentrio
circles and radial azimuth lines gavo the operator a ready
means of quickly obtalning the allled planes position.

- The superimposed nmap can bs seen on tne soreen in
Photograph #3.

Method of QOperation

B) A transmitter (1) seo drawing BVP-1819-5106, feeds a
directive aerial (sector of a rotational parsbalcld) with
high frequenoy energy, pulse modulated. The antenna is rotated
at a uniform rate of ten revolutions per minute. The antenna
1s designed to give as narrow a beam in the horlzontal pleane
as practical while in the vertiocal plane the variation in the
veotor of the field intengity does not vary by more than 50%
over the total angle of 0° to 80°, Due to imperfect reflec—
tion and foocuselng there were geveral angles at which the
radinted power was very small., €11t radiators were used in the
reflectoras.

The aignals, reflected from the target, are rsceived on a
second directlonal parabolic antenna located immedlately above
the transmitting antenna. The antennas are deaigned so that the
secondary lobes of the transmitter and recelver unlts cancel
out, sharpening the image and reducing the errors.

In eddition to the parasbolic antennas (&) and (8) the
rotary frame carries the receiving set (4) and an additional
directional transmitter and receiver (using a common antenna)
directly above the large receiving parabola for the identifioa-
tlon of the Luftwaffe planes. The identifying equipment was
glven the code names uf *Kuh® and "Gemse® respectively and
operated on a wavelength of 1.9 maters for the transmitter and
2.4 meters for the receilv r. The recelvers on the Luftwaffe
planes automaticslly keyed a transmitter which gent back a.
coded signal to the "Gempe" receiver, The signal from the
plane was produced by a motor driven cam devioce with a changea-
ble combination so that a different identification signal gould
be returned each time a flight was made, Thia waa arranged %o
prevent allled flyers from using the code and thereby be
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protected from the antl-alroraft batteries,

The maln radar frame was on.a cirocular gteel track and -
is driven by a three phase synchronous motor which starte and
rung as an induotion motor until the frame hag reached the
correct rotational speed, (See Motor-Analage Jagkhaus). A
low sinusoldal voltage of 1000 oycles is generated by genera-
tor (6). Thig ocontrolas the pulse rate and 1s fed through an
applifier 7 which in turn controles the keying pulse generatar
for the carrier modulation, The amplifier ? af.o feelds a
timing unit 9 and suppllies the ldentifying transmltter "Kuh"
as well, If the antennas are not rotating their functioning
can be cnecked by a vacuum tube oascillator (1000 cycles) whioh
is antomatically ewitched on by the keying unit 11 which 1s
connected by relays to the amplifier 7 and go takes the place
of the generator € which is not in operation when the antenna
rrame 18 at rest. In thls way the correct operatlion of the
plant can be checked without rotating the heavy frame,

The received slgnals are taken from the receiver 4 to a
democdulator and amplifier aleo the signals from the ldentify-
ing recelver *Kuh' (16)and are fed to the modulator unlit {10).
(A knowledge of the signals from the friendly planes ls
pupposed). The identifying equipment was not confined to the
Jagdhaus plant but was generally made a part of all radar
pl&nta-

In the modulator the pulse and the identifying signals
are used to modulate a new carrier which ls controlled by the
prectangular pulses from the synshronized tlmlng generator
through the amplifler 7.

T™he frequency of the pulses and the freguency of the
generator € are go chosen that the time perlod from pulse to
pulse 18 equal to the time for the slgnals to travel to and
return from a target dlstant 150 kms., The received slgnals
and the timing signals key the secondary carrier to its maxl-
mum velue in the intervals when the transmltter are sllent.

In the modulator, in addition to the operatlon described
above, the secondary carrier ls keyed at a rate which corres-
ponds to the time interval required for a slgnal to travel 1356
kmg to a target and be reflected back agaln. This slgnal 1s
repeated with the same frequency asg the rotation of the
antennas, 1,e,, 10 tlmes per minute being keyed by a contact
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qn the rotating antenna frame, This eignal is used to glve
the "North" mark (13) for obtalning the azimuth angle to the
target, '

™e carrier voltages so produced show up on the cathode
ray screen as lllustrated below:

Jgrose Jigvanie ::::::ﬁﬂhﬁmnﬂi
s Norchmpw !z —— _ e !

8 mnu——-li—’(mp Srobiriichiontf
10°% | (Ablenirgarit SO othostensiredirdrhe)

T™is picture of the impulses ig continually visible on
the cathode ray screen of the control equipment of the main
plant, Algo from the modulator the signals are fed to the
amplifier 14 from which three dlfferent circulte can be fed %o
auxiliary stations for remote minitoring or observatlon of the
dlagrans recelved.

(2) Auxillary Station. (Nebenatelle)

See general overall circult plan CV 1819-5109, At the
suxiliary station in Berlin (near the Zoologloal gardens 1n
Charlottenberg) the “mages were reproduced by tranemitting
them over & television cable with & high frequency oarrler
system, The image received at the central statlon gives the
azimuth and dlgtance exactly as seen from the "Jagdhaus"
statlon,

At the auxiliary station tne signals pass through a pre-

amplifier 2 and then to a speclal receiver 2 where the
aynchronizing ‘and the low frequency signals are separated by
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sppropriate filters. The eynchronlzing gignals are put h
a phage shifter and an alternating currentg:mpllrierps a:grough
then to a small synchronous motor in the ocbaserving equipment.,
This motor, through gearing, drives a cylindrical drum sarrying
a set of defleoting colls around the ocathode ray tube. This
motor keepa the ray rotating in synchronigm with the rotation
of the large antennas at Zassen., Only the relation between

the phagses of the signals remaln to be dstermined, This rela-
tion can be qulokly determined by means of the "North" pulse

by switching off the synchronizing pulses and inoreasing or
deoreasing the output of the a.c. amplifier 3,

The deflecting ocolls drive the ray out radlally the
frequenoy of the defleotions corresponding to the frequency of
the impulses recelved, The intensity of the cathode ray 1s
adjusted so that the line produced on deflection is Just
visible through the peaks of the signals from the receiver,
Targets will appear as bright spots, thelr distance from the
transmitter being proportional to thelr dlgtance from the zerc
point, In a radial direction the sharpness of the signals 1ia
controlled by the width of the pulse from the transmitter and
by the freezing band of the whole recelving squipment,

The aperating power for the cathode ray tube 4 1z supplied
by the power pack 6 and 1s sutomatically switched on by the
driving control unit 7 which regulates the high tenslon and
prevents burning of the screen. When the auxiliary station 1is
switched off the power to the cathode ray tube is automatiocally
switched off by 7.

T™he ocathodes ray tube 1ls equipped with two screens, Tae
back or outside, soreen retalns the lmage from the target wnd
1s excited bY the spot from the front or inner screen, This
arrangement retains the image for a relatively long perlod
without denger of burninz the soreen of the drlving tube,

The signals produced by nearby targets will be dispro-
portionatsly greater than those from a distant target. The
reason for this 1g that the amplitude of the incoming signals
vary with the fourth root of the transmitter output, that 1ia,
with congtant tranamitter output the intensity of pulse
recelved by the target varies as the square root of the power-
likewise the refieoted image recelved at Vagdhaus® varies ag
the square root of the power reflected from the target. Thd
recelver may thus be overloaded, the pignals unduly broadened
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and msy even block the recelver. To prevent this the sensitiviy
of the recelver is controlled during the time required for a
signal to pass from the transmitter to the target and back.

This is done by applying saw tooth regulating potentlals to the
grids of the input stage of the recelver. The frequency of
theae control pulses i1s gynchronlzed by the pulss controller
with the impulre frequency of the system, Thls driving effectis
the oontrol image so that the recelver output inocreases accord-
ing to the saw tooth funotlon from zero to the maximum output of
the squipment.

Normally therefore the amplification will be automatically
adjusted soc that the lmage will be visible to the eye only
beyond a range of one-third or one-half kilometer from the {trane-
mitter, This arrangement effects a reductlon of the amplitude
of the reflected signal Jrom the ground or targets near .he
trensmitter and greatly improves the olarity of all targets
near the plant,

¢, Technical Data
1, Mailn plant, (Jagdhaua)

a) Antenna mechanism

Number of revolutions, 10 per minute

Power required, no wind, 25 kw,

Power required, wind strength 4 to 5, 6C kw,

Power of the 4driving motor 96 K.V.A., power factor
= .90

Type of motor: Separasely exclted auto-synchrozing
220/380 volts with coupled exclter 22 volts.

Diameter of travellng platform 8 meters.

Diamestsr of the maln frames aerogs corners sbout
12 metera.

Diameter of the traveling rollers 900 mm.

Horizontal aperture of the sntenna 5.6

Yertical aperture of the antenna 2

Helght of the rotating part 12 metersa.

Welpht of rotating varts 48 tons.

b) TIrshauitter:

gelf-sxcited, plate keyed, four tubes in parallel
pPu !h—p‘nl I.

Power, impulsae pesk, 300 kw,

Impulse length 1.5 mloro seconds.
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Wavelength varlable from 1,4 to 1,8 meters the
latter adjustable by the control unit 12 through
servomotors.

Type of tubes used, two A.8. 1010, alr cooled,

¢) Recelver:

Superheterodyne with 2 preamplifier stages. Range
1.35 to 1.85 meters, tuned through a synchronized
control apparatus,

Intermediate frequency 4.2 Mgcs, bandwith a 1 Mge,

Sensitivity 45 KT: Controlled by a saw toothed
voltage and aynchronlzed with the pulse squipment.

4) Identification Equipment:

Identification transmitter, "Kuh" impulse modulated
and synchronlized with the impul ge equlpment,

Wavelength 1.9 meters.

Power in the pulses 2 KW peak,

Impulse length 1.5 microseconds,

Identification recelver, "Gemse®, superheterodyne,
frequency fixed at 2.4 meters z 55.

2. Auxiliary Plant (In Berlin)

a) Reoceiver frequency 4.2 Mgcs, dandwldth 2 1 Ngo
input sensitivity 1 millivolt, output up to 150
volts.

VYisual apparatus.

Cathode ray tube type LB 12 using 12,000 volts for
the plate, peak impulse current 500 mllllamperes,
grid voltage, for zero plate current, 1350 to 260
volte, Diamster of fluorescent goreen, 25 onms,.
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