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SUMMARY

: ELECTRCONICS TARGETS
JAPANESE RADAR: ‘COUNTERMEASURES AND VISUAL SIGNAL DISPLAY EQUIPMENT

The Japanese had reached arproximately the stage in countermessures
development that was reached in the United States in 1942. The Army took the
lead in electronic jamming, although the Navy appears to have made the most

effective use of "window" which was employed quite extensively by both ser-
vices. '

The Army and Nevy had several types of intercept receivers of medl-
ocre design, and accompanylng antenna which provided a falr methed of direction
finding. There was nothing of intelligence value 1n test equlipment, visual
. display or analyzing equipment.

Anti-jamming was understood only dimly, and there was no basic re-
search on anti-jam circuits or techniques. The Japanese claimed some success
in reading through “window“ and “rope" but were helpless in the face of elec-
tronic Jamming.

/
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INTRODUCTION

Intelligence and combat reports prior to the end of hostilities had
indicated no definitely confirmed use by the Japanese of radar- countermeasures,
other than confusion reflectors ("window"). It was desired to determlne wheth-
er any electronlec Janming devices had been used or were in process of develop-
ment, and, in general, the state of progress in countermeaszures. For this pur-
pose, personnel in overational, installation, and meintenance and developmentsl
branches of the Japanese Navy were interviewed, vislts were made to the Neval
Bases at KURE, SASEBO, and YOKOSUKA, gnd an effort was made to obtain samvples of
all equipment whose existence was established. Close lialson was maintzilned
- wlith other agencies covering the same field, in particular, the Electronic Seec-

tlon, Alr Technical Intelligence Group, Far Eastern Air Forces, and the Tech-
nical Lialson and Investigation Department, Office of the Chief Signal Officer,
Supreme Commander Allied Powers. It was ascertalned early in the mission that
the two agencles mentioned were coverlng the field of countermeasures very
thoroughly. Hence, in order to avnid duplication, all useful information on
countermeasures obtained by NavlechJdap was furnished to these agencies for use
in preparation of their reports, which should be consulted for detailed infor-
mation. . Thls report, therefore, is brief and covers only the general scope and
tne more salient features of Japanese countermeasures.
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THE REPORT

A.  ELECTRONIC JAMMING

The Japanese Army took the lead in electronic Jamming. The Navy hed one itgm
of equipment under development designated FD-7, covering the range 140 to 180
me, 3C watts,-barrage over the band. More detalls of this Jammer will te found
-in ATIG Report No. 153. ,

Detalled descriptions of Army jammers will be found in ATIG Report No. 115 and
No. 153, and in TLID reports. Only two are of particuler note, the TAKI 8 and
TAKI 23, Both are transponder or "Moonshine" type equipments, TAKI 8 covering
from 7 to 1.5 meters, 50 watts average, 500 watts peak, and TAKI 23 from 1.5 to
.0.8 meters, 10 watts average, 100 peak. A deseription and bloek dlagram of
TAKI %S)furnished by Mr., J. TOYODA of Mitsubishi, ITAMI, is appended as Enclo-
sure (C).

No expendable jammers of any type were used by the Japanese Navy. The Navy had
planned to try Jamming at the intermediate frequency of U.S. equipment, but
hothing was done.

B, INTERCEPT AND ANALYZING EQUIPMENT

The Japanese hed four types of intercept receivers three of whilch were in 0p-
erational use. Designations and cheoracteristics wers as shown in Enclasare

(G). The sninborne models were to be instirslled on all 2ajor vesgels,-::f acm:e
of the T=27 receivers were used in large naval aircraft. Furtner details on
the alirborne models and antennas used with them will be found in ATIG Report

No. 153, together with descriptions of the Army intercept receivers.

There is no evidence that tne Japanese had any type of spectrum 3 pulce &ns-
lyzers or any means of "fingerprinting® intercepled signals, other than deter-
mination of frequency and a crude approximation of pulse repetition frequency.

The Japanese Army had one type of recording receiver, the TAKI 4, described in
ATIG Reports No. 115 and 153.

The protlem of image-rejection seems to have been glven little or no attention,
although spurlous responses were clted as a weakness of the FIB airborne inter-
cept recelver. :

The KUMO 4 was an intercept% receiver covering 105 to 210 mc on the fundsmentsl,
up to 700 me on the harmonliecs. The intermedlate frequency was 25 mc, tandwidth
200 ke, gain 100 db, Tube line-up was as follows:

Mixer, 2 ¢.evevene cesscsssessssssaes UNISS5 in pushpull
Local Osicllator ........ . UN955
Inter AmP. cicvrcecscnrrsvecscassssescess.s 2A05A, 6 stages
2N Det. eieereroncrssiecnatsosstasasscscscanasnasness JAOBA
AFAmp. 00 0000008000800 000esars 000000 e s e ZAOSA
RECTLIFIOY vinescocvonconsosonsnosnosoannas
This receiver had both hand tuning and motor drive. A notable leature was tie
unit-construction of the 6 IF stages. It was similar in many respects to the
TAKTI 4, but lacked the recording feature.

Two complete sets of eqgulpments were obtalned and shipped to the U.3. for fur-
ther study. ,
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C. DECEPTION AND CONFUSION DEVICES

"Yindow" was used on qulte a large scale, and with some success, by Japanese
naval airecraft. Tsetical employment ig described in some detail in ATIG Report
No. 153. There appears to have been little thought given to lmproving the type
of "window", or to methods of dispensing, except for the "window" tomb, de-
geribed in earlier intelligence reports and in ATIG Report No, 153. Attempts
were made to develop "window" for use at lOcm, but were unsuccessful because

of the large number of strips necessary to produce an echo at the required

range. Operational tactics in the use of window are described in considersble
‘detall in ATIG Report No. 153.

It appears that no type of confusion reflectors, other than "window", was used,
although 1t was planned to use corner-reflectors (of two planes) suspended froom
balloons, ageinst U.8. 1Ocm radar, also to plant metalllec hemispheres in de-

vasted areas to produce false targets. The Army had also developed a radio de-
ception buoy, not very successfully, which is described in ATIG Report No. 10l.

D. ANTI -JAMMING
The following anti-jamming measures were used by the Japanese:

1. Detuning. This was difficult because the Japanese sels were not
tuned easily.

2. New frequeney banda in new degign. It was hoped, for instance, to
escape Jamming by using the Japanese version of the small Wuerzburg.

3e Use of gain-control. Thie apparently was not generally understood,
as 1t was mentioned by only one person interviewed.

4, Discrimination against "rope" or "window" by observation of the fluc-
tuation rate of the pips. This was claimed to have been about 80% effec—

tive.

5.7 Direction finding on the source of Jamming to get szimuuwu for flak
control. This avnparently was not very successful. It was admitted that
by July 1945, flak radar was only sbout 10% effective.

There eppears to have been no knowledge of anti-Jam circuits, such as wilde-
range galn control, fast-time-constant, etec., and it was stated that no A-J
information was recelved from any forelgn source.

\
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ENCLOSURE (A)

LIST OF DOCUMENTS FORWARDED TO WASHINGTON DOCUMENT CENTER

NavTechJap No. ATIS No. Descrigtion

ND22-3005 Installation instructions, radar and intercept
o receivers (ship).

ND22-3006 i Installation instructions, radar and intercept
. receivers (land based).

ND22~3007 9 Instruction book for Type 4 Model 1 Modifica-
g tion 1 intercept recelver.

ND22-3009 - ' Y Detailed sketches, RCM antenna under develop-
mente.

ND21-6161 List of RCM equlpment with characteristics
(German intercept receiver).

ND21-6160-1 Radar and radar intercept receivers, instal~-
lation instructions,

ND21-6216,.8~1 Experimental report on submarine intercept
. : recelver covered antenna.

. Npel-6222 Performance tests on Type 2 Mark 2 Model 1
: radar antenna used for radar intercept pur-
poses,

ND21~6234.1-1 ] Intercept receilver and antenna installation
to 6234.10=-2 - prints.

NDe21-6280 o ‘ Performance of experimental parabolic antenna
for radar intercept equipment.

NT21-6115~1 ’ Instruction book, radar intercept receiver.

ND21-6116 Test on temporarily designated radar inter-
cept receiver.

ND21-6117-1 Experimental oscillator for radar intercept
recelver; operating instructions.

ND21-6118-~1 . Operating instructions, radar intercept
receiver,

ND21-6119-1 Operating instructions, improved type radar
. : - intercept receiver.

ND21-6120-1 i Improved installation, radar 1ntercept re-
’ celver.

ND21l-6122-1 i ) Operating instructions, radar intercept
recelver.

NRBI-6154-1 ' E-27 intercept receiver, schematic.




RESTRICTED

ENCLOSURE (B)

I . / 7
I. LIST OF EQUIPMENT SEIZED BY NAVTECHJAP AND FORWARDED TC NRL

nxavlechJap ,
- Equipment No.

JE10-6103 Type 4 Model 3 Modif. 1 Intercept Receivers with one anten-
thru 6106 na (2 sets).

JE22-6132(A-D) Type 4 lodel 3 Intercept Recelver, with three types of an-
. tenna.

Model 3 RCM Receiver (2 sets).
E-27 (Mark 2 Modif. 4) Receiver (2 sets) with one antenna.
KUMO ¢ Intercept Receiver (2 sets).

LIST OF EQUIFMENT SEIZED BY ATIG FOR 3HIP«ENT TO FREEMAN FIELD,
: SEYMOUR, INDIANA :

TAKI 23 Alrborne Radar Jamming Equipment.
TAKI 4 Recording Intercert Recelver.

" ENCLOSURE (C)

- DESCRIPTION AND BLOCK DIAGRAMS OF TAKI 23 JAMMIKG EQUIPMZNT
(description given as written in English by the Japanese.)

FRINCIPLE. Here we call the Radar, which is the obJect of bombardment, A, and
TAKI 23, B. B receives impulse waves transmitted from A. B hes the blocking
oscillator, which has about 2C to 50 times the fregquency of A-wave, and 1t is
synchronized with the output of the recelved signal producing the new imrulse
waves. The ultra high frequency transmitter, -whlch 1s one vart of TAKTI 23, 1is
edjusted to the same wave length as A, and is moduleted by these new impulse
waves. Thus grow the radiating waves. When A recelves 1%, we can see in the
A oscilloscope many complicated images, and so can not -see the lmsge which re-
turns from the object. Thus A loses its abillities. ‘

USE. B has the construction illustrated in Figure I. B 1s set, recelver rogd-
ulator and oscllloscope, with 1tsg multivibrator in actlon, transmltter in po-
sition about to start, First, B receives A-waves. Its output is watched con-
tinuously in the B oscllloseope. Second, the B transmitter is set in action,
and 1s set in same wave-length as A-wave. B receilver and B transmitter act
upon each other from the output from multivibrator. As this mutusl action is
produced sutomatically we can see the double image (A signal and B signel) on
,the oscilloscope. According to the comparison of these two images on the os-
cilloscope, we adjust the modulating waves and synchronizing voltege to fix
these two images, holding the frequency relstion at 20 to &£0.

As we watech the image on oscilloscope, we adjust the B transmitter to have the

same wave length as the A transumitter, looking at the recelving postion on re-
celvers disl., . .

10




ENCLOSURE (C), continued

RECEIVER

]

G o e e e e it ] e e

SYNCHR.

A
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- — BLOCK OSGIL ] -
TRANSMITTER MONITOR

Figure 1

Notes:

Transmitter
Tubes L B B B B I AU R B I R BN R B BN B BN AN I I I N A N N N N N N N N N N NN Y NN T505x2
Plate Voltages #0600 e 00000000000 00IPOCORESTLOOIRILEBROOOSES 1500 V to 2200 V
0sclllation TaGnge c.cecesccscccssssscsssssssnsccscse 75cm to 130cm
Fixed gridbias Se s cencsocesversecsNeRtLIGREEORES =350 V (Grid modulated)

Modulator
System: TImpulse modulation by blocking oscillator, which is

switch-controlled by square wave by multivibrator output.

Impulse repeating frequencles ceceecececescssssaceces 13 ke tc 70 ke

hﬁodulatnr tubes LA B BRI B B BE BE B B BN BN BE AR BB B BE B BE BE NN AN B B UNC Y YN A N Y RN RN Y UYSO'?A
Oscilloscope and other additional parts:

Braun tube .... SSE - 75 G (acceleration voltage 1200 V msx.

Relaxation saw tooth wave osclllator ....c.ecceee TY 65 G

2

e rsensceersnvonse RH

)
1
1
2

x
x
Sweep clrcult amplifler eeesececscsccsscnsssacncecsconsnse RH 2 X
Multivibrator .cceeeceesescesccsccccacsscscesssnceaace RH 2 X 2
Image amplifier synchronizing voltage amplifier eceeesceeccsces
Swltching voltage amplifler .....cceencicsccsescnces RH 2 x 5
Recel ver :
System: Dual band super heterodyNe .ceceescescacssse 52¢m to 120cm
Secevocsecccereans 97cm to 370cm
Frequency Converter ...sscceescesessscsccssscssscsansssas UN 955 x 1
Local 08c11]lator seccoecccsevenccsscccsnscosssasccssanesse UN 955 x 1
Intermediate frequency amplifier ....... RH 4 x 4 (bands - 200 kc¢)
To0eeenersssosesseense (gain 120
Audilo, detector, audio frequency amplifier ..ccceceseee.e RH 2
Neon 1ndic8tor ceeeeeeeesccestosserscnscscsasvassnsaaes TY 65 G
-<e..... RH 2
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ANTENNA
RADAR INTERCEPTOR
{SKETCHES NOT TO SCALE)

ANTENNA FOR SUBMARINE USE
DIRECTIONAL
METER WAVE aM - 0.78M

CENTIMETER WAVE <
C.76M-0.3M

Afl Dimensions Not indicated In MM.

NON-DIREOTIONAL
METOX

@ ANTENNA

© TYPE DIRECTIONAL
{only experimental one)
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ENCLOSURE (F)

RADAR DETECTOR
TYPE FT-B

RACKET ANTENNAE .

FREQ. RANGE: 81-660 M.C./SEC.
WAVE LENGTH: 3.7-0.46 METERS.
- AGGURACY:. =5 DEGREES.

© TYPE ANTENNAS .

RzF FEEDER LINE
T gosis@AL T -

UPPER.LAYER

DOWHN LAYER

TOP VIEW OF. THE ©
TYPE ANTENNA

-6 STA(LSNNTER?MEDMTE'FREQ AMPLIFIER
: LE: 26.0 MC./SEG.

i

). |pETEGTOR
-feonn, G

TYPE"U=3" . TO HEAD-PHONE RECEIVER
. DYNAMOTOR - . - o \ AMPLIFIER
o T°l2 VbLTS:: .--OUTFUT TUBE
'STORAGE :BATTERY _




| .
| ‘ ) ‘
_ ,, . | , RE (F E-07
[ o “RESTRICTED mZﬁFOmC M A v : - e
. , RECEIVER
T | 2nd ANTENNA GHANGING BOX * Ist ANTENNA GHANGING BOX | | | _ o | | .
. LEFT ANT. . RIGHT ANT. 2nd. BOX WAIT ANT o MKER IF. 1 IF. 2 - IR3 | \F-4 RS end.DETECT — LF 1 LF2
L . A , ‘ Bt FM-2A05A" FM-2A05A  FM-2A05A FM-2A05A FM-2A05A ;:rv.z_..mbomb - FM-2A05A Uz -4i
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Tegoarch ; . Tranamitter Recaiver
Name t Romark: Installation i Frequency | Powor Output Pulne Hepetition |- [N D .
o . Poolguation thiee 3tarted [Finishad ’ ' fnve Langth | - {Peak) Length Prequency Gsclllation Circult Oseillator Valve | Intermediate Datector looal
Frogusncy. Oscillator
1 | Type-3 Aly Merk-6 ilodnl-l. Radlo -6 Fatrol and search | 11/61 8/22 in use larges and Sanll Alrcraft, Chsarveris Hoat. - Jkw 10ms 1000c/s Blocking Oncillator 233 x2 1Ume g:; g—gan ile955
2 1 Type-h Alr lnrk-6 Model-3 Radio el Patro) and search | 2/hh 9/t out of uoe | Small_Aireraft, Coserverts Seat j 2m LeZkm 15ma 250c/3 Modulated Oocillator | T-J19 x2 10me ;:‘?; ggl-‘zﬂ UN-955
z ! .
3 | trototype 19 Air Nark-1 Model-12 FR-3 Patrol and search | 10/44 6/45 | Hot yet amall Abreraft, OCbaerver's Seut [ o 2kw 10ma 1000c/n Blocking Uscillator U-233 2 10me  [1ab UN-954 UN-955
RS used 2nd FM-24054
& | warning Radar for Large Alroraft K4 fatrol and search 6/L /L5 research n 20km 20m 83c/2(500 Kodulated Oscillator K~3006 x2 1me 1ot EN—‘)E!. UN-955
Stopped | atopped . c/a x 1/6) N 2nd SORA
5 mtohy;:;;l_.;w:ﬁr:;;dal:u 7N—6 I‘;t;'t;l'nndrs’;;rcr;“ —3/13‘ 1(;/—111. not. yot Small Aircraft, Cbserverf's Seat l.2m Zkn Sma 1000e/a Modulated Oncillator | T-319 x2 10me * |lat UN-954 UN-955
Radar 7 Stopped | used . 2nd FM-2A05A
6 | prototype 18 Air Mark-6 Model-2 FD-1 Patrol and search { 12/43 2/l | not yot , &0cw 2. 5kw Ims 1000¢/5 Modulsted Oscillator | T-321 x1 10me 12:: gﬂg}\ o5 UN-955
Radio . St used . .
7 | Prototype 18 Air lark-6 Model -2 Hight fighter LiLh 8/ub not yet Transmitter--flead, Indicator 62n 2, 5kw Ins 1000c/s Modulated Oscillator | T-321 x1 loue ﬁ ZFII‘IZO.SA UN-955
Radio used Choerver's Seat
8 | Protutype 19 Afr Mark-2 Kodel-11 | Gyoku=3 | Night fighter o/t | /45 | not yet = 3w 2ma 2500c/n Modulated Oscillator | T-319 x2 17, 75me 1223 ggazslo UN-955
Radar used
9| Prototype 5 L'odel—ll IFF ¥-13 IFF (Friend air- | 10/44 /45 | not yet Bottom 2n 50m 0, 6ms Hodulated by Thyratron| T-304 UN-955
craft locating) - used .
10 { Prototype Medel-) Height FH-1 Height measure 2/45 | in use In the ¥Winga l 340nc~d5me | 0,1w Continous Self Oscillator T~304-A UN=955 u-60
Measurering Radar 1 .
1n Proéotype 15 Air Mark-3 Uodel-~30 51 Path finder 9/hs on test 10c Glew Lms 600c/a Magnetron w31 lme t:; Crystal UN-955
Radar . .
- 12 | Prototype 2 Adr Mark-7 lodel-2 FT-B Radar counter 1/43 5/4h | not yet large Aircraft, Cbserver's Seat 34 Tmrv0, L5m 25me é;: U&:gﬁ;ﬁ UN-955
Radio measure used -
13 { Prototype 2 Air Mark-7 lodel-3 FIC Radar counter large Alrcraft, Observer's Seat 3, Tm~0.45m . 0~1me ;:; ggEZﬁXZ - UN-355
Radio measure .
; - .
= Research. | | RecoLver /
Yo, Ns Designation Object Remarks Inatal Frequency Bud ¢
5 Started | Finished (wave length) Type local Oseillator | Intermediate Tubes /Gn:\.n sf Indication .
. - 5 Fraquonc; 4
T |Hadar Counter Leasure Kal 3 E27 RO for meter— [TL%) 7 in use Sirface Ships and Submarines T 5~ lYOOTE Single Tuning Parallel Wire 11..5‘5% Tn-955x3 T10db Aural - - « .
rave (bmn0. 750, Superheterodyne | Single Tuning 12-606x0 Visual: For Directional and Repetition Frequency
2 | Radar Counter Measure Model-3 RCK for ca-wave hY/7 4f4k  |4in use Surface and Suhmarine®(Land) £400me ~10, 0Ume Crystal Detecto 17.5£3, 5me Z-6Chx; 110db Aural
L {0, 750~0, Bm) . V2~h2x1 Visual: For Diractignal and Repetition Frequency
3 | Racket-antenna Eﬁatcr mater— 6/43 | 12/4h [in use Surface and Submarine Lmar0,75m Receliver Used, Kai-3 (E-27) ) ' N
% | Metox-amtenna sgefor meter~ 6/43 | 12/t |1in use Surface and Submarine Lm~0, 750 Receiver Used, Kai-3 (E-27) .
5 |6 - antenna RCX for meter- 6/ | 12/k4 | not yet Surface and Submarine Lm0, 7500 Receiver Used, Kai-3 (E-27) .
. ® wave used : -
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KNCLOSURE (G), contlnued
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T50 Y T (1000 il IS T Iy ~ Radar Tohniolan by large None

10 Linoar Machanical =
Sides: Folded Doublet : (110 against & large Ship) plane, Qbaerver by small

120 Sinusoidal | Mechanical lifead: Yagl » < 250 5 kon{1#=1000m) | +a° Cuserver
95dea: Folded Doublet U4 = 350 {110 against a large Ship) .

75 Linear, Uechanical [tiead: Tagl ewn Joe b= 150 3 kn{#=1000m} : : ESN Cboerver
Logarithnic Siden: Polded Doublet 04 = 35° (40 sgainat a large Ship)

120 Linsar Mochanical [liead: Yagl w300 300 5 km({H=1000a) y L3° Radnr Technieian
5ides: Folded Doublet 03 = 35° (150 againat a large Ship)

75 logarittimie | Mechanical [Hond: Yagi 0} = 300 150 2.5 Jan(1#1000) £3° . nunber of Vacuun Conerver
Sides: Folded Doublet 8} = 35° (40 against a large Ship) Tubes in Use x3

600m 4 Husber of Reslst- Ubgerver

5 Sinuaoidal None Yagi Antenna edb =300 75 o
{20 against a large Ship)’ , ances in Use x1

5 Sinusoldal None Yagl Antenna Bdb =300 L 600n Number of Conden- PFilot
. {3 against & large Ship) : sors in Use x1

Circular Combination of a Ant. and |3.5~3db 4707 10 5% Number of Fuses Pilot
EEE.E_E. ‘ uo:vwo«:»vrco:»oaawon Q..mam-p:uo-uhnncmﬁiv An Use x3

{Earpiece) 1~Shaped Antenna nondirectional 110 fbout 0.8 Mumber of Trans- Pilot
with radar 62 formers in use x).

D.C. Ameter Doublet 0db ~Esy : Pllot
Cbserver

Circular Doublet with Para~ 1gdb E Research Research Ressarch Radar Technicien
bolic Mirror . caplet. 1 b3 1t .

(Earplece) Jn_nw Ant, and 250 Radar Technician

—A—m”ou.vwan- and mm&»ﬁm Ant, and : - 2050 Badar Technician
r . :
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Spare Parts Degree of
Type Kind Gain - +  Operating Difficulty

ot ¢ Racke! ating Fixed for Surface craft) ’ Fusber of Vacuum Tubes iz None
EL.ZB!,EEL:«.EQG.EYEE . A Uoe x3 Fow Replacément Parts

Directional: Parabolic Disc Type (Mark-h9) (Fortable) EEEE 5 Nuaber of Vacoun Tubes in None
Ad-around: Spherical-antenna . . ! Use x3

Hono

None'

aboard Subs
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' 19 Schematic of E-z7 Intercept Recesver






