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SUMMARY 

ELECTRCNIC3 TARGETS 

JAPANESE EASURES AKD VISUAL SIGNAL DISPLAY EQUIPYEN% 

The Japanese had reached approximately the  s t age  i n  counterneasures 
development t h a t  was reachea i n  t h e  United S t a t e s  i n  1942. The Amy took the  
l e a d  i n  e l e c t r o n i c  jamming, a l though the Navy appears t o  have nede the  nos t  
e f f e c t i v e  use of "window", which was employed q u i t e  ex tens ive ly  by both ser-  
v ices .  

The Army and Nsvy had s e v e r a l  types o f  i n t e r c e p t  r ece ive r s  of nedi- 
ocre  design,  and accompanying antenna which provided a f e l r  method of d i r ec t ion  
f ind ing .  There was noth:ng of i n t e l l i g e n c e  value i n  t e s t  equipment, v i s u a l  
d l  eplay o r  analyzing equipment . 

Anti-jamming was ucderstood only dimly, and there  was no b a s i c  re-  
search  on &?ti-jam c i r c u i t s  o r  techniques. The Japanese claimed sore success 
i n  reading  through "window"and "rope",  bu t  were h e l p l e s s  i n  the  f ace  o f  sPec- 
t r o n i c  jamming. 
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l i s h .  ) 

M r .  T. ISHIDA, Mitsubish i ,  ITAMI.  (Worked on design of INMO 4 i n t e r c e p t  
rece iver .  1 

M r .  J. TOYODA, Mftsubishi ,  I T A N I .  (Wolrked on design of TAKI 23 j-ng 
equipment.) I 

Reports  of Other Agencies: 
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A T I G  #203 - American Radar Countermeasures vs  Japanese Flak and Sar- 
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A T I G  k276 - Catalog of Japanese Radio, Radar and Speclal  devlces .  
ATIG $277 - Miscellaneous Electronics Documents, sen t  t o  Wright Field. 
A T I G  #278 - Organizat ion,  L i s t  of Reports and Equipments, A T I G  Elec- 

t r o n i c s  Section. 

Reports  of Technical Lialson and Inves t iga t ion  Department, Off ice  of Chief 
S igna l  Ofr icer ,  General Headquarters,  Supreme Commander All ied Powers 
( a v a i l a b l e  from G-2, 7!ar Department, Washington, D . C . ) .  
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INTRODUCTION 

I n t e l l i g e n c e  and coabat r e p o r t s  p r i o r  t o  the end of h o s t i l i t i e s  hed 
i nd i ca t ed  no d e f i n i t e l y  confirmed use  by the  Japanese of radar.  countermeasures, 
o t h e r  than confusion r e f l e c t o r s  ("window"). It was des i r ed  t o  determine wheth- 
e r  any e l e c t r o n i c  janming devices  had been used o r  were i n  process  of develop- 
ment, and, i n  genera l ,  t he  s t a t e  of progress  ?r: countermeazures. For t h i s  pur- 
pose, personnel  i n  ope ra t iona l ,  i n s t a l l a t i o n ,  and maintenance and developmental 
branches of t h e  Japanese Navy were intervlewed,  i r i s i t s  were made t o  t h e  Neval 
Bases a t  K' iE,  SASEBO, and YOKOSUKA, a n 8  rn e f fo r t  was nade t o  obta in  s a n ~ l e s  of 
a l l  equipment whose ex i s t ence  was e s t ab l i shed .  Close l i a i s o n  was maintained 

- with o t h e r  agencies  covering the  same f i e l d ,  i n  p a r t i c u l a r ,  the  Elec t ronic  Sec- 
t i o n ,  A i r  Technical I n t e l l i g e n c e  Group, Far Eastern A i r  Forces,  and t h e  Tech- 
n i c a l  Lia i son  and Invee t iga t lon  Department, Off ice of t he  Chief Signal  Off icer ,  
Supreme Commander A l l i e d  Powers. I t  was a sce r t a ined  e a r l y  i n  t he  mission that 
t h e  two agencies  mentioned were covering the  f i e l d  of countermeasures very 
thoroughly. Hence, i n  o rde r  t o  avoid dup l i ca t ion ,  a l l  u se fu l  information on 
countermeasures obta ined  by NavTechJap was furn ished  t o  t hese  agencies f o r  use 
i n  prepara t ion  of t h e i r  r epo r t s ,  which should be consulted f o r  d e t a i l e d  infor-  
mation. T h i s  r e p o r t ,  t he re fo re ,  Is b r i e f  and covers only the  3eneral  scope and 
t h e  more s a l i e n t  f e a t u r e s  cf Japsnese countermeasuree. 





T H E  R E P O R T  

A. E U C T R O N I C  JAMMING 

The Japanese Army took the  l e a d  i n  e l e c t r o n i c  jamming. The Navy hed one i t e n  
of equipment under development des igna ted  FD-7, covering the  range 140 t o  160 
mc, 3 C  w a t t s , ) b a r r a g e  over  t h e  band. More d e t a i l s  of t h i s  j m e r  w i l l  be found 
I n  ATIG Report No. 3.53. 

Deta i led  d e s c r i p t i o n s  of Army jammers w i l l  b e  found i n  A T I G  R e ~ o r t  No. 115 and 
No. 153, and i n  TLID repor t s .  Only two a r e  of p a r t i c u l e r  no te ,  the TAKI 8 and 
TAKI 23. Both a r e  t ransponder  o r  "Noon8hine" type equipnents,  TAKI 8 covering 
from 7 t o  1.5 meters,  50 watts average, 500 wa t t s  peak, and TAKI 23 f r o n  1.5 t o  
0.9 meters,  1 0  watta  average, 100 peak. A desc r ip t ion  and block diagran of 
TAKI 23  fu rn i shed  by K r .  J. TOYODA of X i t sub i sh i ,  ITAMI,  i s  appended a s  Enclo- 
su re  (C). 

No expendable jammers of any type were used by the  Japanese Navy. The Ysvy had 
~Lanned  t o  t r y  jamming a t  t h e  in te rmedia te  frequency of U.3. equipment, bu t  
hothing vias done. 

9. INTERCEPT AND ANALYZING EQUIPl4ENT 

The Japanese had f o u r  types of I n t e r c e p t  r ece ive r s  t h r ee  of wfiich vsre  I? op- 
e r a t i o n a l  use.  Designations and c h - r a c t e r i e t i c s  w e r e  R S  S ~ , O W ~  l n . Z c : l - ~ s + ~ - e  
( 2 ) .  The s n i ~ b o r n e  models were t o  be i r . s t - l leLi  on all LIRJOP 1'3~:21~, ; 1 ' c:zf 
of t h e  E-27 r e c e i v e r s  were used i n  l a r g e  naval  a i r c r a f t .  Fur tner  details on 
the a i rbo rne  models and a n t e ~ a s  used wi th  them v l i l l  be founa i n  ATIG Repar2 
No. 153, t o g e t h e r  w i th  d e s c r i p t i o n s  of t h e  k m y  i n t e r c e p t  r ece ive r s .  

There i s  no evidence thc-it tne Japanese had any  t y p e  of specttburn 2:. p u l r e  F7.r- 
l y z e r s  o r  any means of " f inge rp r in t ing"  in t e rcep ted  s i g n a l s ,  o the r  than deier- 
mination of frequency and a crude a ~ p r o x i m a t i o n  of pu lse  r e p e t i t i o n  frequency. 

The Japanese Army had one type of record ing  r ece ives ,  t he  TAKI 4, described i n  
ATIG Reports  No. 115 and 153. 

The problem of inage- reJec t lon  seems t o  have been given l i t t l e  o r  no a t t e n t i o n ,  
a l though spurious responses were c i t e d  ae a weakness o f  t he  FTB a i rborne  i n t e r -  
cep t  r ece ive r .  

The INMO 4 was an i n t e r c e p t  r e c e i v e r  covering 105 t o  2'10 mc on the fundenental,  
up t o  700 mc on t h e  harmonics. The in te rmedia te  frequency was 25 mc, bendkldth 
200 kc, ga in  100 db. Tube line-up was a s  fo l lows:  

................................ Mixer, 2 UN955 i n  pushpull  .................................... Local O s i c l l a t o r  UN955 ................................ I n t e r  Amp. 2A05A, 6 s tages  ............................................ 2nd Det. 2A05A - 
AF Amp. ............................................. 2A05A 
R e c t i f i e r  ............................................ UZ41 

This r e c e i v e s  had both hand tuning  and motor d r ive .  B notable  l 'eeture ~ h s  r;r-e 
un i t -cons t ruc t ion  of t h e  6 I F  s t ages .  It was s b i l a r  i n  riiony resFec ts  t o  tt.e 
TAKI 4, but lacked the  record ing  f e a t u r e .  

Two complete s e t 8  of equipment8 were obtained and shipped t o  the U.3, f o r  fm- 
t h e r  study. 



C. DECEPTION AND CONFUSION DEVICES 

"klindow" was used on q u i t e  a l a r g e  sca l e ,  and with some success,  by  Japanese 
nhval a i r c r a f t .  T a c t i c a l  employment i s  deacribed i n  some d e t a i l  i n  A T I G  Report 
No. 153. There appears  t o  have been l i t t l e  thought given t o  improving the type 
of nwwindow", oor t o  methods of dispensing,  except f o r  t h e  "windown bomb, de- 
s c r ibed  i n  e a r l i e r  i n t e l l i g e n c e  r e p o r t s  and i n  ATIG Report No. 153. Attempts 
were made t o  develop nwindowVor  u s e  a t  lOcm, bu t  were unsuccessful  because 
of t he  l a r g e  number of s t r i p s  necessary t o  produce an echo e t  the  requi red  
range. Operat ional  t a c t i c s  i n  t h e  use of window a r e  descr ibed i n  considerable  
d e t a i l  i n  ATIG Report No. 153. 

It appears  t h a t  no type  of confusion r e f l e c t o r s ,  o t h e r  than  "window", was used, 
a l though it was planned t o  u se  co rne r - r e f l ec to r s  ( o f  two p lanes)  suspenqed from 
ba l loons ,  aga ins t  U.S. lOcm rada r ,  a l s o  t o  p l a n t  m e t a l l i c  henispheres  i n  de- 
vas ted  a r e a s  t o  produce f a l s e  t a r g e t s .  The Army had a l s o  developed a rad io  de- 
cept ion  buoy, no t  very succes s fu l ly ,  which i s  descr ibed  i n  ATIG Report No. 101. 

D , ANTI-JAMMING 

The fo l lowing  anti-jamming neasures  were used by the Japanese: 

1. Detuninq. This  wae d i f f i c u l t  because t h e  Jap inese  s e t s  were not 
tuned e a s i l y .  

2. New freauencv banda i n  new de-. It wae hoped, f o r  ins tance ,  t o  
escape jamming by us ing  t h e  Japanese vers ion  of t he  small  h'uerzburg. 

3. Use of aain-control .  Th i s  apparent ly  w a s  not gene ra l ly  understood, 
a s  i t  w a s  mentioned by only one person interviewed.  

4. Discr iminat ion aga ins t  " r o ~ e l l  o r  "window" by observat lon of t h e  fluc- 
t i o n  r a t e  of t h e  sing. Thie was claimed t o  have been about 80% effec-  

t i v e .  

5 . -  Direc t ion  f i n d i n g  on the  source of lanminrr t o  g e t  azimutu f o r  f l a k  
controx. T h l s  apparent ly  WAB not very successful. It was a h i t t e d  t h a t  
by Zuly 1345, f l a k  r ada r  w a s  only about 10% e f f e c t i v e .  

There appears  t o  have been no knowledge of anti-jam c i r c u i t s ,  such a s  wlde- 
range gain con t ro l ,  faa , t - t ine-constant ,  e t c . ,  and It was s t a t e d  that; no A-J  
information was rece ived  from any fo re ign  source. 

\ 



ENCLOSURE (A) 

LIST O F  EOCUMENTS FORVJARIlED T O  VJASHINGTON DOCU?J!XNT CENTER 

ATIS No. 

4337 

Descript ion 

I n s t e l l a t i o n  i n s t r u c t i o n s ,  r ada r  and i n t e r c e p t  
r e c e i v e r s  ( sh ip )  . 
I n s t a l l a t i o n  i n s t r u c t i o n s ,  ~ a d a r  and i n t e r c e p t  
r e c e i v e r s  ( l and  based) . 
I n s t r u c t i o n  book f o r  Type 4  Model 1 Modiflca- 
t i o n  1 i n t e r c e p t  rece iver .  

Deta i led  ske tches ,  RCM antenna under develop- 
men t . 
L i s t  of RCH equipment with c h ~ r a c t e r i  s t i c a  
(German i n t e r c e p t  r ece ive r )  . 
Radar and r a d a r  i n t e r c e p t  r ece ive r s ,  i n s t a l -  
l a t i o n  i n s t r u c t i o n s ,  

Experimental r e p o r t  on submarine i n t e r c e p t  
r e c e i v e r  covered antenna. 

Performance t e s t s  on Type 2 l a r k  2 Model 1 
r a d a r  antenna used f o r  r ada r  i n t e r c e p t  pur- 
poses. 

I n t e r c e p t  r e c e i v e r  ~ n d  antenna i n e t a l l a t i o n  
p r i n t s .  

ND21-6280 3410 Performance of  experf mental parabol ic  antenna 
f o r  r a d a r  i n t e r c e p t  equipment. 

NCal-6115-1 3524 I n s t r u c t i o n  book, r ada r  i n t e r c e p t  rece iver .  

NE1-6116 3525 Test  on temporari ly  designated r a d a r  i n t e r -  
c e p t  r ece ive r .  

ND21-6117-1 3526 Experimental o s c i l l a t o r  f o r  r ada r  i n t e r c e p t  
r ece ive r ;  opera t ing  in s t ruc t ions .  

NE21-6118-1 3 527 Operating I n s t r u c t i o n s ,  r ada r  i n t e r c e p t  
r ece ive r .  

ND21-6119-1 3528 Operating i n s t r u c t i o n s ,  improved type radar  
i n t e r c e p t  r ece ive r .  

ND21-6120-1 3529 Improved I n s t a l l a t i o n ,  r ada r  i n t e r c e p t  pe- 
ce ive r  . 

ND21-6122-1 3530 Operating i n s t r u c t i o n s ,  r ada r  i n t e r c e p t  
r ece ive r .  

Nm1-6154-1 3535 E-27 i n t e r c e p t  r e c e i  ver ,  schematic. 



ENCLOSURE (B) 
/ 

I. LIST OF EQUIPMENT SEIZZD BY NAVPECZJAP AND FORL;tLSDED TG NRL 

JE10-6105 Type 4 Node1 3 Modif. 1 I n t e r c e p t  Receivers wi th  one anten- 
t h r u  6106 na  ( 2  s e t s ) .  

JE22-6132 ( A-D) Type 4 i4odel 3 I n t e r c e p t  Receiver,  with three  types of an- 
tenna. 

Model 3 RCK Receiver ( 2  s e t s ) .  

E-27 (Kark 2 Modif. 4 )  Receiver ( 2  s e t s )  with one sntenna. 

KUXO 4 I n t e r c e p t  Receiver (2 s e t s ) .  

1 1  LIST O F  EQUIFMENT SEIZED BY A T I G  FOR SiIIPnEitT TO FREEAUIJ FIELD, 
SEYhOUR, 1tii)IAM~ 

TAKI 23 Airborne Radar Jamming Equipment. 

TAKI  4 Recording I n t e r c e p t  Receiver. 

ENCLOSURE (C) 

DESCRIPTION AXD B U C K  DIfiGRAitS O F  TAKI 23 JKiXIIL'G EQiiIFiXZNT 
( d e s c r i p t i o n  given a s  w r i t t e n  i n  Engl i sh  by the  Japanese.) 

PRINCIPLE. Here we c a l l  t h e  Radar, which i s  the objec t  of bombarhent ,  A, and 
T A K I  23, B. B r e c e i v e s  impulse waves t r a n s n i t t e d  f rou  A. B has t he  blocking 
o s c i l l a t o r ,  which has  about 20 t o  50 t i n e s  t he  frequency of A-cave, and It i s  
aynchrgnized wi th  t h e  output  of t h e  received s i g n a l  producing the new imrulse 
waves. The u l t r a  h igh  frequency t r a n s n i t t e r ,  which i s  one p a r t  of T M I  23, i s  
ad jus t ed  t o  t he  same wave l e n g t h  a s  A, arzd i s  modulated by these new impulse 
waves. Thus grow t h e  r a d i a t i n g  waves. :%en A r ece ives  1:: we can see i n  the 
A osc i l l o scope  many complicated images, and so can not see the  imsge which re- 
t u r n s  from t h e  ob jec t .  Thus A l o s e s  i t s  a h i l i t i e s .  

u. B has  t h e  cons t ruc t ion  i l l u s t r a t e d  i n  Figure I. E i s  s e t ,  r ece ive r  ood- 
u l a t o r  and osc i l loscope ,  with i t s  n u l t i v i b r a t o r  i n  ac t ion ,  t r a n s m i t t e s  i n  po- 
s i t i o n  about t o  s t a r t .  F i r s t ,  B rece ives  A-waves. I t s  ou tput  i s  watched con- 
t inuous ly  i n  t he  B osc i l loscope .  Second, the  R t r a n s m i t t e r  i s  s e t  i n  ac t ion ,  
and i s  s e t  i n  same wave-length as A-wave, B r ece ive r  and E t r a n s m i t t e r  a c t  
upon each o t h e r  f ron  t h e  output from mul t iv ib ra to r .  A s  t h i s  mutual zc t ion  i s  
produced a u t o n a t i c a l l y  we can see the  double image ( A  s i g n a l  and 3 s i g n a i )  on 

, t h e  osc i l loscope .  According t o  the  conpnrlson of these  two i ~ s g e s  on the  os- 
c i l l o scope ,  we a d j u s t  t he  modulating waves and synchronizing vol tege t o  f i x  
these  two inages,  ho la ing  the  frequency r e l e t i o n  st 20 t o  50. 

A s  we watch t h e  inage on osc i l loscope ,  we a d j u s t  the E t r a n s n i t t e r  t o  have the  
same wave l eng th  as t h e  A t r a n s n i t t e r ,  looking a t  the rece iv ing  pos t ion  on re- 
ce ive r s  d i a l .  



ENCLOSURE (CI , cont lnued 

RECEIVER - --- 7--- 

TRANSMITTER MONITOR 

Figure I 

Notes : 

Transmit ter  
!Pubes .....e.............................O........... T 305 x 2 
P l a t e  vol tages  .................................. 1500 V t o  2200 V 
O s c i l l a t i o n  range ................................., 75cm t o  130cn ........................... Fixed g r i d b i a s  -350 V (Grid modulated) 

Modulator 
System: Impulse modulation by blocking o s c i l l a t o r ,  which i s  

switch-control led by square wave by mul t iv ib ra to r  output ,  ..................... Impulse r epea t ing  f requencies  13 kc t c  70 kc 
Modulator tubes .............,....,.......,.......,,.,,.. U Y  807 A 
Oscil loscope and o t h e r  a d d i t i o n a l  p a r t s :  .... - Braun tube SSE 75 G ( a c c e l e r a t i o n  vol tage 1200 V max.) ............ Relaxat ion saw too th  wave o s c i l l a t o r  TY 65 G x 1 ............... RH 2 x 1 

Sweep c i r c u i t  amplii 'ier ............................ RH 2 x 2 
V u l t i v i b r a t o r  ...................................... RH 2 x 2 ............. Image ampl i f i e r  synchronizing v o l t a ~ e  ampl i f i e r  ........................ Switching vol tege a m p l i f i e r  R 9  2 x 5 

Receiver ................ System: Dual band super  h e t e r o d ~ e  52cm t o  120cm ................ 97cm t o  370cm 
Frequency conver te r  ................................... WIT 955 x 1 
Local o s c i l l a t o r  ,.....,............................... UN 955 x 1 

. ....... Intermediate  frequency ampl i f i e r  RH 4 x 4 (bands 200 kc) 
(gain 120 6b) ................... .............. Audio, de t ec to r ,  audio frequency amplifier XB 2 x 2 

Neon i n d i c a t o r  ....................................... n! 65 G x 1 
. . . . . . . .  E B 2 x 1  

11 -. 
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