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GERMAN TECHNICAL AID TO JAPAN

INTRODUCTION

The following survey of German technical aid to Japan is a
selected abstract of a vast amount of material available on the
subject. The entire study is pointed to depict those German
techniques, devices, and wearons whose use by the Japanese would
have & bearing on the war in the Pacific. Logistic shipments of
raw materials and ordinary commercial products and the inferences
therefrom are not treated, except insofar as they affect tke
probable production of a particular type of weapon or equipment,

Vhere there is positive evidence that a particular item or
its description reached Japan it is so stated, Otherwise, it
must be assumed that the transfer was dependant on its bulk,
difficulties of transportation and the perils of the sea,

As the intelligence exploitation of Germany proceeds, more
and more material on transfers to Japan is uncovered, Although
it is not believed that this evidence will change the basic
implications contained herein, new details will undoubtedly be
developed. These will be issued as corrections and additions
as they become available,

This survey has been arranged along the lines of the Combined
Intelligence Objectives Sub-Committee index of technical subjects
as technical intelligence on German materiel is so maintained,
Further, for the use of those who are not familiar with German
equipment, a short description is given, Where possible, the
probability and date of production by the Japanese are given,
with any conclusions which may be drawn from the transfer,

However, it must be realized that the setting forth of the
details of the exchange is only part of the picture, and that
the meat of the problem, viz, the use which the Japanese are
making or intend to make of German plans and prototypes, can
only be answered by identification of the German origin and
complete tkchnical intelligence reports by those of our Pacific
forces who encounter the Japanese version in action,

It is therefore requested that all Commands who receive this
survey and who discover information which will cast light on
Japanese use of German weapons and techniques send full details
via regular channels to the Office of Naval Intelligence, Technical
Intelligence Center, so that their implications may be assessed
and those charged with countermeasures given timely warning.
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1. RADIO and RADAR
GENERAL

-The Japanese were seriously handicapped at the start of the war
by the primitive state of all their electronic egquipment., Aside from
some knowledge of Allied equipment, gained through capture or through
non-German sources, most of the Japanese progress in radar appears to
be due to German information and equipment, The most important con-
tribution of German liaison in the electronics field is the Wurzburg.
Its use both in gun-laying (anti-aircraft fire control) and in ground
control of interception, at a time when the B-29 has made both of these
radar measures imperative, would greatly strengthen the Empire's home
defenses, The termination of assistance from Germany may freeze the
state of the art in Japan, which in its present condition of advancement
includes micro-wave radar for surface search and fire control and air
warning radars which may be said to be approaching the range of Allied
radars.,

The principal bottlenecks in the Japanese radar program, according
to a combined U,S.-British report issued by the Military Intelligence
Service, are believed to be the development of effective new types of
radar and the manufacture of sufficient quantities of high quality
vacvum tubes, Radar units can be built by most of the leading producers
of radio epparatus. Facilities for the development of new equipment
are scattered among many laboratories and research centers. The manu-
facture of tubes, however, is not only the most critical but also the
most concentrated point in the entire industry. Tube production requires
many skills and very specialized apparatus. One firm, Tokyo Shibaura
Denki K.K., produced 58,3 percent of the rccovercd tubes made solely for
rader, 68.3 percent of those used both in radio and rader, and 74.4
percent of those made only for radio use., That firm's tube facilities
are believed to be concentrated in three factories located within an
area of one square mile in Kawasaki. The tube factory of Sumitomo
Tsushin Kogyo K.K., the only known maker of some of thc most spceielized
~tubes used in rwdar is also in Kawasaki,

‘ ;TThe]Navy Technical Laboratory (Keigun Gijutsu Kenkyusho), which is
belicved to be. in the Tokyo area, dirccts the menufacture of Navy redar
and is a large produccr of units, but is not known to make any tubes,
Until 1942 the Navy dirccted the development and production of 211
Japanese radar, and most models now, in productlon end use ere still
knovm as Nﬂvy rﬁdgr.




ITEHM: o SHALL WURZBURG (D)

SIFIE -

RADI0 end RLDAR

INTELLIGENCE: Transfer of this equipment is knowm to have taken place.
The earlicst datec of transfer is stated by a relioble P/T as 1942,
Equipment for menufacture in Japen was also shipped. 100 scts were in
Germany for Japan in 1943. RCHM reports have disclosed intcrception of
redor signals similar in pulse and freoquency of those cheractceristics
of the Thurzburg, Coptured document confirms delivery of 3 sets in
Jen/Feb, 1943,

IDENTIFICATION: The small Vhurzburg eppeared first in 1942, and was used
to obtain range elevation and zzimuth, It is equipped with IFF and an
additional CRT for precision range finding. Its cffective beam width is
17° and so the 2 targets must differ in slant roughly 1000' to be seen

as scparcte targets, This type used for detecting surface vessels, flek
fire control, gun-leying, secrchlight control, height finding for aircraft-
reporting and as stand-by in ground control of interception,

Range (miles) 1-25

Frequency Range (mc) "AM" Band 550-850
IB® Band 470-420
Intermediate band, 545-555
also reportcd 520-590

Pulsc Recurrence 3750 (increesed to 5000 when
Frequeney (cps) used in IFF)

Pulse Length 1~2 microseconds

Tubes 75 tubes in transmitter-rcceiver

unit FuSL €2
1 - 1S 80; 12 LS 50; 12 LS 30;
4 LD 2; 34 RV 12; 1 IV 1; 2 LG 1;
116 2; 1 1B 13/40; 1 1B 7/15/
, ncon lights - TE4; 1 quertsz
crystal CEK 1; 1 stebilizer STV
150/15,

Accuracy Range sccuracy epprox. 11 yds.

' D/F accuracy ranges 0,20
Precision ranging by phesc-shiftcr
operating on sinusoidal (30 keps
crystal-controlled) deflector -
voltage of the range strobe tubec.

CONCLUSIOi!S: Photographic interprctation tentatively identifies Small
Wurzburg in Jepan, but conclusive evidence of its production is lacking.
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ITEM: GIANT WURZBURG

INTLLLIGENCLE: Transfer of this eculpment is known to heve been madc,
Special equipment for manufecture in Japan was also shipped along with

DEGEASSIFIED




. wowrnce DEGLASSIFIED

Igel which checks all parts for proper operation.

IDENTIFICATION: The giant or "Basket" Wurzburg was used to obtain
data on range, elevetion and azimuth, It has-a large (14 times

the wave length) parabolic reflector of wire mesh which is capable
of giving accurate height measurements because of its narrow (7°)
beam. One of its earliest functions was in fighter control stations,
with crews of 120 - 150 men, It is useful as early warning against
low flyers, with performance governed by elevation of site, IFF

has been installed on a limited number of FuSEé65,

Range (miles) 4 374 to 50
Frequency Range (me) 3 bands 4,B,C between 500 & 6C0Ome,
Pulse Recurrence
Frequeney (cps) 1750
Pulse Length ‘ 1 microsecond
Tubes ' 75 tubes in transmitter-receiver

unit FuSE 62: , B

1 1LS-80; 12 1s-50; 12 LS-30;
4L-LP-2; 34 RV-12; 1 LV-1;
2 1G-1; 1 LG-2; 1 IB 13/40;

1 IE 7/15; 4 neon lights TE 4;
1 quertz crystal OEK 13 1
stabilizer STV 150/15

kccuracy Height down to 2,5° elevation,

' This limit corresponds arprox.
to 5000' at 2C miles, 10,000 ft.
at 40 miles and 12,000 ft. at
50 miles. .

ITEM: R - FREYa, (GCI'ANr”g/C_REPORTING)

INTELLICENCE: Relisble evidence of transfer on hand. (4-2).
Captured document indicates that two sets vere ready for delivery =~
June 1943; Japs were to transport. ’

IDENTIFICATION: This is a mobile equipment vhich measures range
and bearing, but not héight of aircraft. The vhole apparatus can )
be rotated manually_or'mechanically in azimuth, ' ‘ "'_ i

Range: Maximum - 150 km, on high flying aircraft
(in older 1000 pps model) in other models
limited by display gear to 200 km,
Minimum -~ 1 km, Accuracy: range better than o
1 km, probably 100 meters bearing better . S
than 1°, relative bearings better than 0.2°,
Frequency: 116 - 146 (mecs) (nominal vavelength 2.1 to
' "~ 2.6 meters) : ,
(allowing theoretical ~ : -
-range of 300 km,) |




DECLASSIF!

IFF Receiver Frequency:’ 155 (mes) (nominal wavelength
L 1.94 meters)
Transritter rezk rover: 15 - 20 Kw.
Split: Vhen fitted, is on receiver and/or IFF aerizls only.
Beam Vidths: Transmitter 400 zero to zero without split
(about 200 eff.), 53° with split.
serial nrrays (Iimber tvpe) separate arrays for Transmitter
‘and receiver - more recently 3rd.
v ~ small array for IFF,
(Pole type) lowest and middle banks for
. Transmitter and receiver res-
rectively. Top bank for
IFF (occasionally omitted)

The Pole tyre Freya is a newer cdesign than the original Limber type
Freya, Its functions, radio charzcteristics, and performance are much
the same, but its form and mechanical design are entirely new, It is
assembled from z larger number of smaller components, which renders it
more suitable for air transport; it is not fitted vith limbers for road
transyort.

ITEM: R LORENZ FuMo 61 (HOHENTWEIL) FOR U-~BOATS

INTELLIGENCE:- I'ravings for this set are reliably reported to have been
received in Japan in February and Avgust 1944, (4-2)

IPENTIFICATICN: This is an electro-magnetic, location=finding equipment
operating on reflected-beam rrineciple, for use against sea surface targets
with range determination, It consists of transmitter with modulator
stage, receiver vith artificial target device, viewing device vith
brilliancy~control equipment, reflector, convertor and power supply and
switch box for antenna switch, The array is rotatable mattress 4 ft. sq.

Wave length . 54 cm vith "stray waves"

Pulse Recurrence Frequency 50 cps

Range ’ 15 and 150 km, depending on position
: o : of range switch.

Pover (pezk) i 30 to 40 kv,

Voltage Pulse _ - L 10,000 volts

Antenra Consists of rotary reflector (vhich

cun be rotated 190° either side of
zerc,) 2 dipole grours of 6 eazch,
S - 2 FuMB vide band dipoles.
accuracy of I/F - . 1 to 20
ITEM: . FuG7a (TRaNSMITTER-RECEIVER)
INTEILICENCE: Components w§fé found at Bordezux awaiting shipment to

-l -
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. before that, date.,

October 1944

'IIENTIFICATION' ThIS'ls & w1dely used transmlttlng,ané rece1ving Set

‘For communicatlon Wﬁ:b"u— nd st Aot 'f and” other af / Type Of

signal: . Transmi%ted ‘f and vnicé;,reeelve tune and vafbe._fw_

'_Range (miles) 15 or Tess - . s T
" “Frequency range (#e) ~2, 5<~ 3,75 for trans, & receiver
“Preset frequencfi!&- Préset on one frequency on ground
in- fighter a/c' in a1 ive bombers set accsssible during
flight, T T .
Tuning - (MO > &rys%al) MO g . . T
Tubes: ',',Tgagi ter, 2 Ren QOL and 2 Rens 1664, . o o

(hiney vt. 4@ lbs
Lgh, w." wide 9 deep, :
: “wh. 25 1bs.
Junctlonbax (VK 5&) 8" high 5" ¥ide, 9" desp,
, S wb5 1bs.
P Iynamotor (u~1b/2i) 8%" hlgh O w1de, 5“’deep

’ CONCLUéiﬁNé. Inasmuch as spare ‘pETts Were crated fer shlpment in

October 19445 Jdt-is assumed tbat the baszc FuG7a had been;sent to Japan -

'“EITEM,_:‘V_ ;f i f j;\“-’{v o FuGlO (TR&N“RITTER BﬁGEIVER)

INTLLLIGENCE« Compohents Taund at Boréeaux awaltlng shipment torJapan,

installed -in multiple engined aireraft, by the Germans, - Not icrystal con-

trolled, reélying on capacitance compenSationvfor frequéncy.stsbility; o
Can be ‘turted in £light,- Each transmittersreceiver unit is: constructed e
so that 4 channels may‘be quickly selested, R I . B

x Range (mlles) . o
‘ Frequency rangef-,{mc) Transmlttsrs*f lpng wave-(S 101) LT
. 053-0,6, short wave (S-10K) 3.0-£;0; - VRIS

Receivers~ Jong wave (E-3 QL) 0. —0/6

LR 8hort wave (EthK) 3,0-6,0. .
Preset frequencies foﬁr:cliﬁ% ‘store on tunlng diﬁls. R
‘Tuning = -{MO or crystal' - MD.. Manual vith 4 cligk,stons

- onaeach transm tter and reeeiver, Antenna matehing

- a ~ "~by selsyn system,




';;J?entoae and trmde cageration. 3
_"t far all first line mﬁt;ple-engme

Bt Traasn{ittera §1€>K aad' (181
. B=3/4" wide, 8Y deep, wt,: 16
' Receivefs EI0K and EI0L, e&e
3-3#3’ 8 deep, wt. 164 lbs, "

- Tynsmotor U10/S, 9" high, 13-14
4" deep; 284 1bs, wt o
" Dynambtor iflﬁfE’ 6&" hlgh, 10%-" wi@e, -
6eep - e

gide,

- ﬁﬁwair gnd aig-»%o-grounﬂ telephony; ] it
, ly from the Puli 16 and FyG 17, and is 9cnsiﬁered a:g
ingzenieus eleetrica& :ﬁs&igng ﬁhem&ixz miﬁf& &1*% ’QS fGH ' S




1. RADIO and RADAR"

herial power 10 watts

Tuning Single control with variable
. condensers.

Aerial tuning Semi fixed aerial tuned "gon

regolazione a scatti" (by regu-
‘ lation of srrings?)
Deviation of frequency / 10 Kc/s. Presumebly refers to
fine control similar to that on
FuGlé and FuGl7,

Receiver

Circuit ’ Two stages of R, F. amplification
folloved by mixer, I. F., amplifier
second mixer, second I. F, ampli-
fier, 2nd detector and L. F, band
width, £ 40 Ke/s. (2).

Tuning Control Single control as in transmitter.

Type of valves S 1S 4 and RV 12.P 2000 . _

Control : o Electrical remote control,

It is stated that tuning can either be carried out continuously or

"s scatti"., The latter presumably refers to a pro-setting device
operated by means of springs. In the cese of the prototype, there were
100 frequency channels corresponding to 100 equally-sraced positions

of the control knob., The distance between adjacent canals is 10C Ke¢/s,
in every case, but since the tuning scale is not linear as far as the
frequency is concerned, there is & compensating condenser set auto-
matically for each chanbel heccording te the datz given by Lorenz, the
performance is as fol]ovs'

Ground to Air (vith ground transmitter of 100 VuttS)

Quota (m) (= altltude ?) Range (Km
1000 g0 - 100
100 : v 30
Kir to Air
1000 | 130
* A
ITEM: e FuG 16 (TRANSMITTER)

INTELLIGENCE: The Joint Communications Board, Counter-measures. Committee
reports definite knowledge of this transfer December 1943, Evaluation
h-1,

ITENTIFICATION: The FuG 16 is a voice transmitter for zircraft operating
on 38.5 to 42.3 megacycles, This’ apparatus vas used in all bombers. for ‘
air-to-air and air-to-ground. S :

Range (miles)




DE% m:::; _lEﬁ

1., EaDIO and RalaR

Preset Frequenciés ‘ 4 click stops on tuning dials
Tuning (mo or crystal) manual
Sensitivity - B 9-10 microvolts across input

feeder for 1 milliwatt output,
30% mocdulated signal

Tubes . 2 RL 12 P 35
11 RL 12 P 2000
Principal Components Transmitter (S16), Receiwer (E16),

modulater and meter unit (BG16é) in
1 case ~ weight 44 1bs.

Tynamotor

Antenna

ITEM: , " FuG 17 (TRaNSEIVEL - RECEIVER)
INTELLIGENCE: Reliable evidence of transfer; date unknown, (a-2)

ILENTIFICATION: .

CESIGNATION: Army cooperation transceiver
and receiver. Voice and tone in
twin seater close support air-
craft. Provides intercom, Voice
end tone air to eir and zir-to-
ground, . Communication to sub-
marines on long range zircraft,

RaANGE: 30 mi. at ground level., 1&5 mi,
at 26000 ft. with 20% ground
stetion,

FREQUENCY RaNGE: Calibrated: 42.1-47.9. Can be .
tuned beyond.

PRINCIPAL COMPONENTS: Trans. Heceiver and modulator
consisting of, in one case,
(FuG 17); Transmitter (S-17);
Receiver (E-17):.Modulator and
meter unit (EG-17); Dynamotor
(U-17): Rod aerial and match unit
(44G-17).

ITEM: FuG25 ANT FuG254 (IFF)

INTELLICENCE: Reliable source indicates transfer of detzils around
August 1944. Two sets were contracted for in November 1944, FuG254 wes

m made available in January 1945, (Eval. 4-2)

IDENTIFICATION: FuG 25 notifies short range ground radar stations
(Vurzburgs), by coded pulses, that plane is friendly. Designed originally
for bombers, but found in 2-engined fighters, There are 2 units: a

-8 -




DECLASSIFIE

transmitter+<receiver unit (SE25) and a tone generator, FuG254 is a
duplicate system which works with the Freya.

1. R&DIO and RaI4R -

Range o o 40 miles ,

rrequency range (mc) L . "Interrogates 550 to 580
. ‘ . ° Responds 150 to 160

‘Pulse Recurrence Frequeéncy (cps) 5000 '

Fulse Length (microseconds) 2
Antenna © 14" vertical
- Type modulation CW Transmission is modulated
" by tone generator and coded
, in Morse,
Tubes _ : 1 IG-la Tiode

6 RV 12 P 2000 Pentode
1 STV 150/15 Stabilvolt

CONCLUSI. .S:* Japanese use of IFF has been reported but not confirmed.
Section 22, GHQ, SWPA ‘reports recovery of a Japanese document 11 March
1945 vhich suggests development of experimental Japanese IFF system

" from ‘German transyponder,

- m w m e e mmm = 4 = e W e W e e wm e s S e W W m e @ 4 e ™ e me =

ITEM: - - " FuGi02 (AITIMETER)

 INTELLIGENCE: Reliable sources indicate transfer of &t least 3 sets.
" (Eval, A- 2) Apparatus fltted in Ar 23/ around January 1945, .

ITENTIFICATION: This is an altlmeter utilizing pulsed transmission
and cathode ray tube presentation,: and having electro static deflection,
The only other German altimeters encountered were the FuGlOl and 101A
which used frequency modulation and were of extremely limited range.
The presentation in this case is by microammeter, The FuGloR is
actually a miniature radar set complete in 211 details, Tt consists
of 3 units:
1, Transmitter
2. Power unit
3, Receiver indicator

Altitude & renge (feet) - 16,000

=) Inrut volts (IC) - 22-29 |

i Bl Frequency (mes) - 180 ‘ . Py
Ay

Pulse width (microseconds) = 1.5 , . e

Transmitting antenna - single dipole - 29-1/4" !
Receiving antenna - induction or above - 29-1/4" “
Receiver & induction unit - 8" x 6" x 6" .
‘Tubes - super heterodyne - 12 RV 12 P 2000
Transmitter unit - 76*"'x 55" x 4—%" : ‘ Lot

L

i -9—
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ITEM: L | . FuG 103

1, RATI0 and RADAR

INTELLICENCE: Equipment was in Japanese possession in April 1944, (a-2)

IDENTIFICATION: The FuG 103 is an electfic altimeter similer to, and
operating on the same principle as FuG 101, It does not interfere with
other wireless‘appératus in the aircraft. Employs 2 range scales,

Renge «- 0 = 150 meters
‘ 150 = 750 meters
Frequency - 370 mes
- Type of Signal - FMCW

"Readings from 0-150 read directly from metcr on 1nstrument
ranel, .
Readings above 150 meters - knob is turned and helght is read
from coarser scale, adjacent to
~ first one. .

ITEM: FuG 202 (LICHTENSTEIN) iIR INTERCEFT
INTELLIGENCE:, Transfer of this equipment known to be fact.

IDENTIFICATION: FuG 202 (Lichtenstein) airborne AI Radar is standard
forward-~looking air intercept equipment, and was mounted in twin engine
night fighters: Ju 88, Me 110, and Do 217, Trznsmitter is triggered

by the modulaticn; receiver approx. 160 under average operating conditions.
Receiver can be tuned in flight, Range is circular (with radial deflec-
tion) derived from phase-split sine wave. The very narrow beam of the
Lichtenstein is to a great extent offset by high sensitivity to smell
changes in bearing of the target zircraft. ' It has excellent D/F

zceuracy., - L :

Range Limited ,by low power output to a
" theoretical range of 5 miles and =
practical range of 2 miles,

Frequency Range (Me) - Transmitter 410 - 540
" Receiver 479 - 499
I Spot 490 :
Pulse Recurrence ' ‘ :
Frequency (cps) 2700
Pulse Length : 1 microsecond
Antenna T Yagi; common T & R in 4 sectlons of

4 half wave dipoles with parasitic
reflectors, Vertical polarization,

Tyre modulation Pulse with triggering
Total V.eight (including
cables and antennas) 110 1bs,

- 10 =




’ ‘IIENTIFLCATION'»-Thls ia an airbdrne radar equipment, which has trans-

fTEMe S mzz (AIR no*r CEP'I‘)

IN"ELLIGENCE. RellabIe information establlshes the«transfer of two -
FuC212s to Jap&nAaronad~énly 1943.f- el SRR :

IDENTIFICATION: The Lightenstein "Ci 15 a cleandd up version
Because of allied janming the fitting of ‘the equipment vas fc - contin
It wes subsequently sﬁpereeded by Fu$220 (Sﬁ 2) e SR

Frequency coverage (m¢s)f - Transmltter. 410 - 540 N s Lo, e
Recelver. 479 - 497 . » BT
Impulse‘effect - 1.2 kws. : o . R T
Impulse frequency = 2680 period per seacnd (vhich W
O correSppnés to dist&hce of 56 km,)
,Renge (km) 1-16 1” o Co e
Antenna system ~ Common tronamitter ‘Bnd receiver. i single ’ -
' "R, F, cable comes from S, B+ unit and ‘
transmltter and receiveg matching is o~
psrfcrmed ‘within the. base»oﬁ,the unit. o .
Maln units of FnG212' “1, Sende-Empiangg - containing the -
: pulse,: black*eut, time base and
S modulstorAcircuits.
", 2. Sichtgeret s consisting-of the
<. .-\ three %ubes but no auxiliary
e oo valve eircuits, P
T 3. The—high voltage unit for the = =
L - . C,RsT. suprly.. -
Dot L e Y 9 uThe'Kabel~abg1elch Kasten
s TR L T .- 5u Drehverteiler - seanning ‘and
*‘lsignal switchlns unlt s

P

Measurements S R - u f S  5§
Sending—ﬁecelver*Set -1 x~9"-x o O . A
Indicetor (3 tubes) - 1id"'x 130 x € o e

(New. type -.2 tubes) = 6" x 8" x 8" .-
-Transmitter (2 yalves drranged 1% push pull) a;Type LD 15
-Total*wt (less cable and aerial) - 130 lbs. (ca.)- .

'*The rGCEIVET clrcuit is bractleélly identieal with that of )
FuG402 The R, F section is a super regeneratlve receiver“"

e 4 FuG. 213 (LICH‘IH\S’I‘EIN ngn) (ASV)

INTmiLIGENCE. Reliable source kvdtes that two sets Were shlpped to .
Japan in Jnly*1944.' (A-2) : L _ -

- ‘mitter, ‘recéiver and présentation unit, Tt is used for detection of i RO
~shipping, also found with FuG 203§ in contrel operation on’ gu1déd e T
,»mlsriles DoZl?K \ T

Frequency 75‘80 Mc/s




~Réceiver. has collnear élpoles pha;sed

: ‘Antenm

e lobe deflection, L L
Pelarization . ﬁarizﬂntal Yo e
'ﬂketh@d of Scannmg ~ One. reeelver urray &h e”

phased to. per*b starbeard te 3t

- "_‘f FuG 217 a

»mdicates that m: 217 vas in

RV 12 P 2000 :
RV:.12 P 2000 (mixer type) o
)L‘B l.f(oscillator 't.ype) .
A_ Dgtector‘ doubj.e diode type 16 1 giving symmetr:s.cal SR
c'!eteetlon. Iy single video stage, type o
e 'i IB 200 {gas filled. pelay with. maximmn an@de L NN
© o voltage of -1000 volts and contiol ratie cf 35 volts ) '
2 double diodes with enequai anades R
g -5k Potentiomieter e
B "..Lnd*catan Teinflar to FuG 236. (bnt hss vex“tical t:une base)
o ,aamal ﬁrrays. .;Cohsists of half-wave. horizontal Yagi’ arx‘%ty B
L T D mounted onoa vertical. pillar on. tcsp cf mng.
" _Reflector -~ 108,5 OISy ;
-Radiation - 95 cms, - -
Direct,ion - 77, 5 ems. e




DECLASSIFIED

ITEM: ' ' * BERLIN GERKET (FuG 224,)

1. RADIO and RaDAK

INTELLIGENCE: Inspected by the Japanese in May 1944. Details made
available,. (A-2)

IDENTIFICLTION: " Berlin Geraet used with PPI presentation provided
identifiable panorama of ground objects tc airborne operator. Unquesticn-
ably developed from British airborne H2S equipment, but used totally
different aerial system. Known es "Berlin", Possibly also used as air-
craft warning device in U-Boats. 4ntenna array formed of 4 parallel
rlastic rods. Plastic dome covers array. Rods lie parallel to plane of
a circular metal plate., Energy to be radiated is led to aerial rods by
coaxial cable which forks into 2 branches vhere it enters the metal rlate
and again forks, making 4 branches to feed the 4 aerizls, &serial system
makes use of "end-fire" principle, Beam of radiaticn is rroduced, the
long axis of which passes thru the length of the rod, The 4 rods in
parallel combine to form a beam narrow in the plane of the rods,
relatively wide at right angles to this plane, The metal plate backing
acts as suppressor to radietion in srea behind the rlane of the retal
plate.

Width of beam: narrow - 10° to half-pover
wide - 350 to 37°

Vavelength: 9.1 cm, : .
Antenna array: 4 parallel rods of Trollitul plfst¢c, 3 4N in o
diameter at bases tapering somewhat to rounded ends,
and about 14' long; fixed ¢t buses to lie about 6"
above surféce of circular metal plate about 40" in-’
- diameter, Entire unit rotatzble, o

Presentetion: Believed that scope showed area of about 37 miles

diameter (altitude unknown),

Receiver tube: Weak point in FuG22/ was maghetron receiver tube,

. . vhich was subject to frequent breakdowns, It included
glass envelope, set into metal cover, and was 3.,5" to
4" long.

Transmission lobe: Half-value lobe of 10° vidth lay in plane of the
four rods and wes about 350 wide at right angles
to the plane, Moisture detrimental; when dome )
vas vet nothing could be detected even at range ....9

of 20 m, along-axis of rods, Ji:§_
NOTE: This set was the IB-9-N cathode ray tube, - f:g
. -
T1EM: | FuG 3C2 - Radio Beacon Bomb

INTELLIGENCE: Two sets were acquired by the Japanes

- DEG




UEGLASSIFIE

ITENTIFICATION: Consists cf transmitter housed in bomb casing. any
time after being dropped, up to 30 hrs., may begin sending signal on
vhich aircraft can home - thus providing method of taget marking.

Upon impact, svitch turns set on, vhereupon it transmits 900 cycle
audio tone, After adjustable delay period., kadic equirment, timing

. ¢lock (4 day type) and batteries are houseéd in tazil and center sections,

1., EsDIC ond nalaR

."Frequency = 40 em/s

Cese: .- steel tube \ .
Lgth. (vithout nose cap and tail fins) - 3!
Dia, - 13" .

Overall length - 6!
Transmitter - low-powered, crystal-controlled VHF set.
: Operates for short reriod at reduced
rover, just after being dropped, so
parent aircraft can test- its service-
‘ ability,
Pover suprly - 12 volt battery

W e e we w e W @ e G P W Gr S W G @ e W S W s e W W Em W W = e M e = e = -

ITEM: FyG 350 (Naxos II)

INTELLIGﬁVCE. Helisble 1nfcrma{ ion indicates that cne set and complete
details were in Jepan in February 1¢44, (A=-3) "

IFNTIFICnTION This is an clron“ne ccntlmeter search receiver for use
-against allied centimeter transmissions. It is quite similar in detail
to German Naval Naxos equipment. & small compact antenna - consisting
of 2 uprlght cylinders backed up by semi-circular metzl reflector - is

mounted in plexiglass dome, santenna is rotated by motor generator,
about its vertical axis at 1000 #pm, - Incoming radar signals in 10 cm
range are presented on a circular trace in a cathode ray tube. Signals
appear as radial deflections on the circular trace at a pesiticn ¢round
its ‘perimeter dependlng upon -the azimuth of the yurtlcuTQr H2S equipment
intercepted, ; :

The usual sensitivity and intensity controlsg are provided, and additional
"Far-Near" switch which allows approx. estimate of range to be made by
reducing the gain 2 given amount. -

#erial - Tie, at base - 5 cm,
" Pia. at hemis, end - 4 cm.
Lgth, of dielectric - 19 cm.

Could be used as & defensive s well as attack instrument since will
give indications of centimeter 4, Il equipped aircraft operating on.
Qbomber suprort or intruder operations.

mmf, _ ' MaMMUT (HOLETING)




gfmmo and MJAR

C INTELLIGELCE. Transfé? to the Japanese is reliahly reponted (A#Z)*'

II,RTIPICATICN- Long raage aircraft reportlng equipmﬁnt.A Has*arrays o

on both feces, and-measnres rahge and bearing of targets*over forward

znd rearvard sector of approximately 1200 with gaps of 607 ‘to either

. side, Searchlng is’ acma by electric swinging of the beam, - Freme- cahriot

‘be turned. It consists af frame;, carrleﬂ on 4 main vertical supports, - .
and has chicken vire reflector with dipoles in fromt.  Equipment employed -

- is identical vith that used in rreya redar, For ¢etaching range thene
“ere 2 Cathode Ray tubes, . ;

- - e N ,_\(

kange , - ~200, p0331b}e 300 km, -

~ Frame o St o =030 meters long - 11 meters hlgh
jFrequency E e e = le -130 (mes)
Pulse recurrence rate - 7= 500 pulsés per. see. ,
Bean w1dth L T = 10° zero to zero S _
ITEM: - S FuMBL (smos)

_ INTELLIGENCE: & contract for three gets was placed by the Japanese in
Novembef 1944. (n-z) It is not known if dclivery was made.

1LT NTIFIC”ELONi kave 1ength - 64 cm to 333 cm (470 to °O Mc) covereﬁ , e
- in four bands.f» el ) o T

:;'Tuﬁed_c;rcuits_ri 8, @ne varlable anut 01rcu1t
o s bs Ome osclilatcr cirecuit
Ccl vnlght fixed intermediate-frequency
- ;vjband-fllter circuits, two of which
. are sctive only vhen the réceiver
© is adjusted to "freqhency mcdula- <
.tion.“_

o

" Volume Centrol - Volume control is automatzcally R
e - reguleted by & contrsl yoltege taken
- e . " fromthe detector stage, Voluine '
— - o ;  Jevel can also be controlled in the
' . SR zudio range by & potentlometer placed
“'in the detector output» The auto-'
metic volume control hampers the -
recognition of the minimum or the
: maximum durlﬁg direction flndlng

j'Power Supply The—rece;ver is' built for 220V AC
' - " operation, : The buzlt-ln POREr supply
*furnished 180V as plate voltage' afd -
- 100 V-¢s. screen grid valtage. The -
: -streen-grid’ voltag@~i< staoilizea
'Power Consumpﬁion - 30*wa2t5‘ :

- :h bullt-ln,transmitter nakes 1t poss .1,

o jl:fff‘b i_'“receiver, '
























































































































































































































































































































































































































































































































































































