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SUMMARY

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

The Japanese had reached approximately the stage in countermessures
development that was reached in the United States in 1942. The Arny took the
lead in electroniec jamming, although the Navy appears to have mede the most

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

The Army and Navy had several types of intercept receivers of medi-
ocre design, and accompanylng antenna which provided a falr method of direction
finding. There was nothing of intelligence value in test equipment, visual
. display or analyzing equipment.

Anti-Jamming was understood only dimly, and there was no basic re-
search on anti-Jam clrcults or techniques. The Japanese claimed some success

in reading through “window“ and “rope", but were helpless in the face of elec-
tronic Jamming.

/

*LeE-07
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INTRODUCTION

Intelligence and combat reports prior to the end of hostillitlies had
indicated no definltely confirmed use by the Japanese of radar- countermeasureas,
other than confusion reflectors ("window"). It was desired to determine wheth-
er any electronic Jamming devices had bteen used or were in process of develop-
ment, and, in general, the state of progress in countermeasures. For this pur-
pose, personnel in opverational, installation, and maintenance and developmentsal
branches of the Japanese Navy were interviewed, vlislts were made to the Neval
Beses at KURE, SASEBO, and YOKOSUKA, gnd an effort was made to obtaln samples of
all equipment whose existence was established. Close lialson was maintzilned
- wlith other agenciles coverlng the same field, in partlicular, the Electronic Sec-

tlon, Alr Technical Intelligence Group, Far Eastern Alr Forces, and the Tech-
nical Liaison 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 svnid duplication, all useful information on
countermeasures obtained by NavTechJap was furnished to these agencles for use
in preparation of their reports, which should be consulted for detalled infor-

mation. . Thls report, therefore, is brief and covers only the general scope and
tne more salient features of Japsnese 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 e found
-in ATIG Report No. 153. :

Detalled descriptions of Army Jammers will be found in ATIG Revort No. 115 and
No. 153, and in TLID reports. ©Only two are of partlculszsr 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 description and bloek diagram of
TAKI %S)furnished by Mr. J. TOYODA of Mitsubishi, ITAMI, is appended as Enclo-
sure (C).

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

B, INTERCEPT AND ANALYZING EQUIPMENT

The Japanese had four types of intercept receivers three of whleh were in 0D=-
erational use. Designations and cheracteristics were as shown in Enclasgars
(G). The snirzporne models were to be insislled on all najor vesizls, ¢ azoe
of the T=-27 receivers were used in large naval alrcraft. Furtner details on
the airborne 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 IS pulce ene-
lyzers or any means of "ringerprinting® 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 spurious responses were clted as a weakness of the FIB alrborne inter-
cept recelver. :

The KUMO 4 was an lntercept receilver covering 105 to 210 mc on the fundsmental,
up to 700 me on the harmonics. The intermedlate frequency was 25 mc, tandwidth
200 ke, gain 100 db, Tube line-up was as follows:

Mixer, 2 ¢.vvevese cesscsssessssssaes UNISS5 in pushpull
Local Ogicllator ........ . UN955
Inter AmP. e.ceiecrcvsscanssecscarsnesncess.s SAOBA, 6 stages
2nd Db, siuerscencnrrassisescssscensseascsanssnancess JA0BA
AFAmp. 00 0000008000800 000esars 000000

RECTLIFIBI viveecvrvsncsnsaneosnssnencennas
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 respvects to tre
TAKI 4, but lacked the recording feature.

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

"Window" was used on gqulte a large scale, and with some success, by Japanese
naval aircraft. Tsctical employment is described in some detail in ATIG Report
No. 153. There appears to have been little thought given to improving the type
of "window", or to methods of dispensing, except for the "window" bomb, de-
scribed in earlier intelligence reports and in ATIG Report No. 153. Attenpts
were made to develop "window" for use at 1l0cm, 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 from
balloons, against U.S. lOcm radar, also to plant metallle 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. 101.

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

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

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

Se Use of gain-control., This apparently was not generally understood,
a8 1t was mentioned by only one person interviewed.

4, Discrimination against "rope" or "window" by observation of the fluc-
t n of th . This was claimed to have been about 80% effec—
tive. .

5.  Direction finding on the source of lamming to get azimuunu for flak

control. Thls apparently was not very successful. It was sdmitted that
by Jduly 1945, flak radar was only about 10% effective.

There appears to have been no knowledge of anti-jam circuits, such as wide-
range gain control, fast-time-constant, ete., and it was stated that no A-J
information was received from any forelgn source.

\
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ENCLOSURE (A)

LIST OF DOCCUMENTS FORWARDED TO WASHINGTON DOCUMENT CENTER

NavTechJsp No. ATIS No.

ND22-3005 _ 4337

ND22-3006

ND22-3007

ND22-3009
ND21-6161
ND21-6160=-1
ND21-6216,8-1

. NIRi1-6222

ND21-6234.1-1
to 6234.10-2
ND21-6280

ND21-6115-~1
ND21-6116

ND21-6117-1
ND21-6118-1
ND21-6119-1
| ND21-6120-1
ND21-6122-1

ND21-6154-1

Description

Installation instructions, radar and intercept
receivers (ship).

Installation instructions, radar and intercept
receivers (land based).

Instruction book for Type 4 Model 1 Modifica-
tion 1 intercept receiver.

Detalled sketches, RCM antenna under develop-
mente.

List of RCM equipment with characteristics
(German intercept receiver).

Radar and radar intercept receivers, instsl-
lation instructions.

Experimental report on submarine intercept
recelver covered antennsa.

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

Intercept receiver and antenna installation
prints.

Performance of experimental parabolic antenna
for radar intercept equipment.

Instruction book, rsdar intercept receiver.

Test on temporarily designated radar inter-
cept receiver.

Experimental oscillator for radar intercept
receiver; operating instructions.,

Operating instructions, radar intercept
receiver, .

Operating instructions, improved type rader
intercept receiver,

Improved installation, radar intercept re-
celver. .

Operating instructions, radar intercept
receliver.

E-27 intercept receiver, scnematic.
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ENCLOSURE (B)

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

navTlechdap ,

JE10-€1073 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 sntenna.
KUMO 4 Intercept Receiver (2 sets).

LIST OF EQUIFMENT SEIZED BY ATIG FOR SHIPxENT TO FREEMAN FIELD,
: SEYNMOUR, INDIANA :

TAKI 23 Airborne Rader Jamming Equipment.
TAKI 4 Recording Intercept Receiver.

" ENCLOSURE (C)

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

PRINCIPLE. Here we call the Radar, which is the objJect of bombardment, A, and
TAKI 23, B. B receives impulse waves transmitted from A. B has the blocking
osclllator, which has about 20 to 50 times the frequency of A-wave, and it is
synchronized wlth the output of the received signal producing the new imrulse
waves. The ultra high frequency transmitter, -whiech 1s one part of TaKI 23, is
adjusted to the same wave length as A, and is modulated by these new impulse
waves. Thus grow the radiating waves. When A receives i1%. we can see in the
A oscllloscope many complicated images, and so can not -see the image which re-
turns from the object. Thus A loses its sbhilities. ‘

USE. B has the construction illustrated in Figure I. B is set, receiver mpd-
ulator and oscllloscope, with 1ts multivibrator in actlon, transmitter in po-
sition about to start. First, B receives A-waves. Its output is watched con-
tinuously in the B oscllloscope. Second, the B transmitter is set in action,
and 1s set 1ln same wave-length as A-wave. B receiver and B transmitter act
upon each other from the output from multivibrator. As this mutual action is
produced automatlically we can see the double image (A signal and B signel) on
.the oscilloscope. According to the compariscn of these two images on the os-
cilloscope, we adjust the modulating waves and synchronizing voltege to fix
these two lmages, holding the frequency relstion st 20 to S0.

As we wateh the inage on oscilloscope, we adjust the B transmitter to have the

same wave length as the A transuitter, looking at the receiving postion on re-
ceivers dlal. o .




ENCLOSURE (C), continued

RECEIVER
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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 Tsosxz
Plate Voltages #0600 e 00000000000 00IPOCORESTLOOIRILEBROOOSES 1500 V to 2200 V
03c111ation TANZe c.ccecescccccssscsscsscsnssscscssecss 75cm to 130cm
Fixed gridbias Se s cencsocesversecsNeRtLIGREEORES =350 V (Grid modulated)
Modulator
System: TImpulse modulation by blocking oscillator, which 1is
switch-controlled by square wave by multivibrator output.
Impulse repeating frequencles ceceeececcsecsesccecss 13 ke tec 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 U-Yeo?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 x 1
® "0 00 e e*e0 OO RH2 X 1
Sweep clrcult amplifler eeesecceccssccsscacaccsconnee RH 2 x 2
Multivibrator .cceeeceesescesccsccccacsscscesssnceaace RH 2 X 2
Image amplifier synchronizing voltage amplifier eceeesceeccsces
Swltching voltage amplifler .....cceencicsccsescnces RH 2 x 5
Recel ver B
System: Dual band super heterodine .ccceesvssececses 52¢m to 120cm
Secevocsecccereans 97cm to 370cm
Frequency CONverter ...csecesssosesscesccscsssssccsscecas UN 955
Local 08c11lator c..ceccececesccnseccvcensassnssccssscsssse UN 955
Intermediate frequency amplifier ....... RH 4 x 4 (bands - 200
To0eeenersssosesseense (gain 120
Audio, detector, audio frequency amplifier ..ceceeeeeceeece RH 2
Neon Indicator ceceeceecdsceestsosccsesossssccascocconcess TY 65 G
-<e..... RH 2
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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.
- AGGURAGY:. =5 DEGREES.

© TYPE ANTENNAS .

RzF FEEDER LINE
C T gosisanL

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 X AMPLIFIER

: TOI2 VOLTS ~_'- .- QUTFUT TUBE
'STORAGE :BATTERY _
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,. | RECEIVER | ‘
J 2nd. ANTENNA CHANGING BOX © Ist. ANTENNA CHANGING m,ox “
L LEFT ANT . RGHT ANT. ond. BOX WAIT ANT R IF TFe ] IF 3 . 4 IF 6 2ndDETECT  LF. 1 LF 2
. UN-955 FM-2A05A" FM-2A05A - FM-2A05A FM-2A05A FM-2A05A ;:rv.z_..mbowb - FM-2A05A Uz -41
_ N _ Ve | 20 . |
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5 2 | RECEIVER
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i _ . | UN-955 i ,, D 8 -
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o LOCAL OSGIL.T 7 W | | | DIRECT MEAS<—=DETECT | |
RELAY RELAY _ . , E > h : _
; , 10 o | . ) v |¥ o . . R ‘ :
) 8 S i - : - i o .
¢ - ® . " Kl
. . . ﬁ__LnAW_D - o AN CUM  motor R R R
IR LOCAL OSCILLATOR iF  STAGES ond DETECT, L. F. 1 L F o2 ¢ ._..ln_ — : ~ - . = ‘
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i 3. 7550 9. 6Q 14. 0.001 Wf 24. 100 K0 . 29. 0.5 uf . L _ : L o
" N 4. 5uf 100 s uf 15. 2 kQ o 25. 0,001 uf 30. 50 kQ , .
5. 2uf 11. 50 kQ 16. 100 KQ 26. 10 K)- 31. 1 uf ,
6. 2 uf : 17. 0.001 K . « ’ ’
\ 18. 10 K . M -
1g. 59 K -
= 15 , . , : Schematic of .w&_r?géa Intercept Receiver B ’
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Tegoarch i . Tranamitter Recaiver
No. Nama Dosiguation b Ject Remarks Installation i Frequency | Fowor Output Puine Repetition |-- [ DU .
. 3tarted [Finishad ' fave Length | = {Peak) Length Prequency Gsclllation Circult Oseillator Valve | Intermediate Datector looal
. Frogusncy. Oscillator
1 | Type-3 Aly Merk-6 Nodel-) Radlo -6 Fatrol and search | 11/61 8/22 in use arge and Smll Alrcraft, Cbserveris Seat - Jhw 10ma 1000c/s Blocking Oncillator U-233 x2 10me Tat UH-954
2nd FY~2A05A UN~955
2 | Type-h Alr lnrk-6 Wodol-3 Rrdio il Patral, and setrch 2/ 9/ht out of uoe | Small_Aireraft, Coserverts Seat 2n 442k 15ma 250c/s Nodulated Uncillator T=J19 x2 10me 18t UN-54 UN-955
. z i 2rd SOHA *
i .
3 | trototype 19 Air Nark-1 Vodel-12 FR-3 Patrol and search | 10/44 6/45 | Hot yet amall Abreraft, OCbaerver's Seut ﬁ o 2kw 10ma 1000c/n Blocking Uscillator U-233 2 10me  [1ab UN-954 UN-955
R, S used 2nd FH-24054
& | varning Radar for Large Alroraft R4 fatrol and search | 6/Lh 7/45 | research ; n 20km 20my 83c/2(500 ¥odulated Oscillator | K-3006 x2 . 1me Lot UN-954 UN-955
Stopped | atopped : . c/a x 1/6) .o - 2nd SORA
5 ?dvnrwm..wc!ﬁm‘:i.wnw Model-11 W6 ratrol and search { 3/43 wc\li. 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
R . 6 | Prototype 18 Air Mark~6 Model-2 -1 Patrol and search | 12/k3 | 2/uh | mot yot . ; 60cm 2. 5kw 3ms 1000c/5 Vodulsted Oscillstor | 1-321 x1 Lme |1t 200 UN-955
P Radio 5 . Stopped | used i . . |2nd FU=2A05A
7 | Prototype 18 Air iark-6 Model D=2 Hight fighter L6 8/ not yet Transmitter--flead, Indicator 62n R Sk Ins 1000c/s Modulated Oocillator T-321 x1 ple-1 1at 2400 - UN-955 .
Radio used Chaerver's Seat 2nd FI-2A054 <
, 8 | Protutype 19 Alr Mark-2 Kodel-11 | Gyoku=3 | Night fighter o/uy | /45 | not yet = 3w s 2500¢/8 Modulated Oscillator | T-319 x2 17,75me  |lst UN-954 UN-955
R Radar used . 2nd SORA
9| Prototype 5 _._&al. 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 .
o 10 | Prototype Medel-: Height FH-1 Height measure 2/k5 in use In the wings v 340ac~15me 0,1 Continous Self Oscillator T-304~A UN=955 U-60 .
: Messurering Radar ! .
11 | Prototype 16 Air Mark-3 Model-30 51 Path finder o/ut on test : 10em biow s " 600¢/a Magnstron I, Lime wu_w Crystal UN-955
Radar . . . ;
. R
= 12 | Prototype 2 Adr Mark-7 lodel-2 FT-B Radar sounter | 1/43 5/4h | not yet large Aircraft, Cbserver's Seat 34 Tmrv0, L5m i 2Bme |lat UN=955x2 UN-955
Radio neasure used 2nd FU-2A054
13 | Prototype 2 Air Mark-7 lodel-3 FIC Radar counter large Alrcraft, Observer's Seat 3, Tm~0.45m . 0~1ne th pﬂmmmwxn - UN-355
Radio measure B . \ S
" N " i ~
- - -
= R Rogearch. ! L Receiver -
Yo, Ns R Designation Object - Remarks Inatal Frequency Bud ¢ \ i
d Started | Finished (wave length) Type local Oseillator | Intermediate Tubes Gain 3L Indication A
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