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IV = JAPANESE ARMY RADARS=-EGUIPMENT MANUFACTUREMN AND PLANNED

Y

AVAL L

ls Generwl. In this section of the Survey are given brief reviews
of each ol' the prmy radar sets of any AMpOr tanc e edeblinidas-date are given
in Section ¥ on Japanese Navy sets.) Many were still in the developmental,
or even planning, stage. These are included with the thought that they may
on thet account be of even grester interest since they tend to point out
the extent of the art and thinking in Japanese electronio circles. The data
have all been supplied by Japanese war research or manufacturing agencies.
In some cases slightly conflicting information will be noied., These have
been loft as reported since the d‘a»r«pancies did rot appear of sufficient
importance to warrant expending the time to reselve them.

The block disgrams of army sets were Grawn up to oomply with the
directive of General Headquartsars, U.S. Army Forces in the Far East, Yo
disclose all of their radar egquipments, research work, and proposed devel-
opnentse Most of these dimgrams were dravn in pencil om rough papers
Reproduction is therefore not perfect but it is believed adequate for ordin-
ary study purposes. Numerous oddities of spelling and notation have been
left untouohed (except where difficulty in meaning wes present).

With each block diagram heve been inserted one or more pages sum-
marizing the technical characteristics of each equipment. Wherever possibla
clcse up pictures are shown which sssist in describing its construction or
operation. Only pew pictures btakeu op the-home islands of Japan (mostly in
the Tokyo area) are included, on the assumption that pictures taken of earlier
captured Japanese sets will, in the main, be familiar to the reader. In some
oases suitable pictures or studies could not be made because the Japanese had
partly destroyed the units; othertimes, and much more often, our own occupy-
ing forces had either gone "souvenir hunting" or engaged in the fun of smash-
ing delicate instruments, and defaced certain sets almost beyond recognition.
An exanple of this is shown in the accompanying photos in some of the builde
ings at the main Army Radar School near Tachikawa. A small number of sets
were installed at such remote points that photographing would have been quite
difficult. Some of these will yat be visited by subsequent radar investiga-
tors who will undoubtedly mske their pictures available in later reports.

2. Type A vs Type B Systems. The Japanese Army used both Typs A
(DoppX r) &nd Typé B (pulsed) radar systems. A netwerk of A-nmets girdled
the shores of the home islands as seen in the maps of Section VIII. The
pavy had plens for A-type sets also but did not employ them. The A-sets
depend on the Doppler effect or wave interference patterns set up when &
moving reflector, e.g. an airplane, crosses the transmission path betwaen
a trapsmitter and a receiver. This scotion of the Survey will conce:sn ite
self exclusively with Type b sets.
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3¢ "The Japunese Army Radar Book®. The information and block diagrams
for the army radar sets were supplied principally by members of the Tama
’ Radar Researoh Instituts. Certain data, however, ares from manufacturers and
other sources.

. It may be observed that Tachi- and similar designations are Tamm
labaratory numbers and frequently do not appear on the name plates of the
equipments They are used here beoause they are convenient, are recognized
by the laboratories, the manufacturers and the operators, and because they
give information on the use to whioch the set will be put. Thus;

Tachi is used for ground equipment,
Tase is used for shipborne equipment.
Taki is used for airborne equipment.

A "Radio Detector®™ is a search radar,

A "Radio Looator® is an aoourate positioning radar.
Searchlight control, gunlaying eand GCI radars fall in this
olasse.

A "Radio Leader™ is a set ussd to furnish acourate
information on the position of a friendly fighter. With a
looator it mekes up a GCI station,

4 "Wave Counter Measuring Apparatus™ is an RCM search
receiver, A "Disturber" is a jammer,
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TACHI - 6

RADIO DETECTOR FIXED TYPE

Corresponding Allied Desigmtions Chi-B (F).

Teohnical Charaoteristiocs;

£ s 68, 72, B0 MC/S. 50 KW. Range 300 Km.
Aocuraoys Renge, + 7 Em; Azinmuth, + 5%,

Fumber Built s 360,  Approximats Number Installed s /7owy
Desoriptions

This is the set on whioh the main Japanese relianoe was placed for
sarly warning. These equipments wasre oallad Yoohi Yo Dempa Reikaik, or
“Radio Detsotar for ths Important Plase," and as seen on the radar dispo-
sition maps in Seotion VII dotted the southern shores of the home islands.
They were also built on several islands in the chains leading southward from
Japan, ths installations beooming less elaborate as the distances inoreased
to suoh points as Okinawa and the Philippines.

A Tachi=-6 installation usually oamprissd one transmitter whioh rad-
iated in all direotions at once, or at least in a 90° sector, and from 3
to 6 receivars spaced in a roughly oiroular pattern about it at distances
up to several hundred yards. At the major reporting station at Choshi,

76 kilometers east of Tokyo, two complete Taohi=8 units wers set up; ths
transmitters were located on & small hill about a mile from the ocoean with
some B reoeiving stations oriented in all direotions about them.

The fixsd transmitting antennas took various forms, usually supported
on a single very tall pols. Four layers of horizontally polarized antan-
nas ware always usede For a 90° ssctor an antenna similar to the one
shown in the blook diagram was usede For an all round sending station a
four sided "box-kite® was built snoiroling the pole.

The receiving antennas whioh wsre hand rotated on a heavy central
oolumn usually extending down through the building housing the reosiver equ-
ipment ars of the typs shown in the photograph. In operation one or more
receivsrs are assignsd a csrtain ssaroh seotor. Thus searching a seotor
oontinues whils one antsnna traoks a flight. Display is on an A-soope
reading 0=160 km or 0-300 lkm.

An auxiliary reosiver pioks up the pulss fram the transmittar and
usss it for swesp synchronization purposes.

Additional receivsrs may be located at points 20 km or more away to
supply esarly warning information to AAA units, whioh "see" the airoraft by
ths illunination of ths one transmitter unit. Such units use special
elliptical charts to plot the position of a flight. One suoh instaliation
wae in uss by a series of 8 AA and §/1 headquarters reosivers looated in
positions up to 20 km from the Tachi-@ tranamitter at Ikuta west of Tokyo.
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A Group of Tachi-6 Receiving Antennas at the
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Close up of a Tachi-6 Receiving Antenna.
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TACHI - 7

RADIO DETECTOR FIELD USE TYPE

Corresponding Allied Desigpations Chi=B (M).

Teochnioal Characteristios;

f = 100 MC/S. 60 KW. Range 200 Em.
Acouracy; Range, + 6 Em; Azimuth, ¢ 6%,

Number Built = 60, Number Installed = Al7seoc/s
Desoription;

Taohi-7 waa the chief mobile early warning radar. Three trucks or
traller mounts served to facilitate its moving into locations where the
larger fixed Taohi-6 installations were not praoticable. Taohi-7 was
naturally semt further from the homeland and was found on Chichi Jima,
Miyeko Jima, and Okinawa. One was captured by Allied foroes in the
Philippines. It was also a popular standby set for Tachi-6 inatallatioms,
and was thought with its different frequency to give some insurance
against jamming.

A single antenna array is used for tranamitting and receiving; a
gas filled T=R tube tends to protect the receiver against the trans-
mitted pulse. A typs A display is used on & 120 em tubs. The olaimed
azimuth acouracy of + 5° is highly problamatical.

- 12 -




-13 -

j— P ‘{q




\ TACHI ~ 18

RADIO DETECTOR-CARRIER TYPE

Corresponding Allied Designation; ===~

Teohnical Cha.aoteristiocs;

PO T e R

f = 94, 98, 102, 106 ¥C/S. 50 KW. Range 300 Km.
Aocuracys Range, + 5 Km; Atimuth, + 5%,

Number Buiit = 400. Number Installed = A=/

Desoriptions

This is the third and lightest (4 tons) of the stook Japanese sarly
warning sets, and in spite of the formidaBls proportions of the 6 x 4
element antenna was designed to be transportable in trucks. The units
are not unlike those of the Tachi=7 although & different modulator plan
is used. The antenna is motor driven at 2 rpm, and gives a remote azi-

muth indication by means of selsyns. An A-type display with a 0-300 km
soale is uged.

e

Antenna for
Tachi~18 =
Kodaire School.

Antenna for Tachi~-18 = Kodaira School.
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TACHI -~ 3§

RADIO DETECTOR FOR ELEVATION MEASURIKG

Corresponding Allied Designations =~--

Techniocal Characteristios:

f = 82 ¥MC/S. 50 KW. Range 100 Km.
Acouracys Range, + 1 lm; Azimuth, + 1°; Elevation, + 500 M.

Number Buill = 3. Number Installed = 3.

Descoriptions

Taohi-35 was installed at 3 strategic locations in the Tokyo area for
giving height data on approaching aircrufts. An antenna switch arrengement
o ths receiving antexna permits alternate comparisons of the signal mag-
nitudes from a pair of left and right lobes and a pair of vertical lobes.-
A goniometer pick up is varied in each cases until the pips are the same
height. Entering a calibration chart with goniometer range and elevation
readings then gives the airplanas height,

Color disks are placed before the elevation and azimuth pip matohing
scopes (as on Tachi=-3 and Tachi-20) containing 90° geotars of red and green
filterse They are synchronized with the antenna switch so that when the
laft (or upper) lobe is operative a red pip is seen, and when the right
(or lower) lobe is operative a green pip is seen. Instead of the pips
being displaced along the scope base line as in oustomary American praoc-
tise, they appear at the same point. Then when the superimposed red and
green pips coincide exactly in height the result to the eye should be white.
This idea is probably taken from British GL Mark II set captured early in
the wars

- 16 -
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TACHI - 20

RADIO DETECTOR FOR ELEVATION ANGLE MEASURING

Corresponding Allied Designation; «=-- .

Teohnical Characteristics:

f s 68, 72, 80 MC/S. Range 100 Km,
Accuracys Rangs, + 1 Km; Azimuth, + 5% Elevation, + 500 M.

Wumber Built s 12, Number Installed & /Zn/
Desoriptiong

Tachi=20 is a receiving unit added to importent Tachi-€ stations to
give height estimates, supplementing the normal 3 to 5 search receivers.

Azimuth is measured by comparing return echo heights from left and
right antennas on a color disk scope (as in Tachi=35). Rauge and elevation
are estimated by the combined positionas of two goniometers registering
range and elevation angles obtained from the diffraction patterns of pulses
received by the upper and lower sntennas. Color disk pip matching is used
again here to locate the matched point,

Antenna for Tachie«Z20.
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TASE = 1

HADIO DETECTOR MARINE USE

Corresponding Allied Designation; None.

Technical Characteristicss N
£ » 110 ¥C/S. 50 KW. Range 300 Km. ' T A,
Accuracy: Renge, + 5 Km; Azimuth, + 7°.

Number Built = 30, Number Installed = Few,

Description;

This get was designed to be used on army transports for long range
detection of the approach of enemy aircraft. Results were unsatisfactory,
however, so plans were mads to transfer it to land use,

Separate antennas are used for transmitting and recelving; control
of azimuth is by the Ward Leonard System.

Tagse-l Transmitter, Receiver, Indicator, and
Control Equipment - Kodaira School.
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TASE - 10

RADIO DETECTOR FOR SUBMARINE USE

Corresponding Allied Designation; ===

Technical Characteristics:

£ = 150 MC/S. 10 KW. Range 50 Em.
Accuracys Renge, + & km non-directive,

Number Hbuilt = 10. Number Installed = l.
Description:

This set which was to provide all round warning of approaching air=
craft was installed on the Japanese Army's only transport submerine of
suitable sizeo Conflicting reports of the set's fate are given., One
says that the warehouse conteining the set destined for irstellation was
bombed and destroyed. Another says the set was actually installed but
due to inadequate electrical power on the submarine tests were never com-
pleteds A third says the submarine was sunk. The remnining sets were
modified for land use with a 3 x 2 mattress antenna.

A single half wave vertical stub antenna is used projecting above

the submaripe'z hull. 4n A-type displays shows the range of any targets
but not their azimuth.,

- 25 -




T, G T SR R

R R R A S, B3

190 2 —— g
N At .
| ; |

| troy’ u}G.
bend ) B Bl
i A beo, T Thy | Steras |

p)
. ER
i
el Cry i

1.
v nlb \t\\» i

—— Y

- 26 -




TASE ~ 2

RADIO DETECTOR FOR SEA SEARCH

Corresponding Allied Designation; ====

Technical Characteristics;

Wavalength » 15,7 cme 1 K. Range against; ships, 30 Km; subs,
15 Km.
Accuracys Range, + 100 Y3 Azimuth, + 1°,°

Number Built & 80, Number Installed = /Z#, unsyrissmcrony
Description;

This ast for army transport surface protection was designed to oper-
ete at a wavelength of 20 omes However, at this time a 15 em air cooled
mgnetron was being developed by Nihon Musun (the MP-15) and after the
building of 20 gets by Tokyo Shibaura the get was changed to operate at
this wavolength. A very small magnetron (also with electramagnst) was
used as local oscillator with & spscially designed " Barkhausen-Kurz"
mixer tube (BK-15). The large paraboloid antenna with dipole horizon~
tally polarizsd and rod reflsctor in front of it was hand swng in azi-
muth. The set used a hydrogen filled TR tube containing a fixed tung-
aten gap whose life was anly about 30 operating hours.

Tase 2 proved quite unsatisfactory because the transmitting meagnet-
ron developed so little power (1 kw) that submarines could not be de-
tectad beyond 2~3 kme Nihon Musen urged the armmy to adopt the already
sucoeasful navy 10 an set Noe. 22 instead of bullding Tase 2, but the
army could not be convincsd until too late. Eventually the army switched
to the No. 22 set,
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TAKI - 1 TYPE 11

AIRPLANE RADIO DBTECTOR FOR SEA SEARCH

Corresponding Allied Desigpations Taki Mark l.

Teohnioal Characteristics;

f » 160 MC/S. 10 KW. Renge againsts; ships, 100 Em; subs, 20 Km.
hoouraoys Range, + 2 Km; Asimuth, + 6%

Number Built = 1000, Number Installed = Alrree mus
Desoription;

This first airborne radar set was oompleted in 1543 for use on heavy
bombers. (Later a lighter version oalled Taki 1, Type II was developed
with similar oharacteristics for amaller planes.) Notable is the faot
that only 6 months elapssed between the setting of the specifications and
sets ooming off the agsembly line at Nihon Musen.

Three antennas are used, a forwmard looking Yagi, and a 2 x 2 array
on either side of the fuselage for sidewise gesrohing. By means of an
"antenna changer" any one can be rested upon at wille Or by means of a
motor drive all three can be run through in rapid sequence. An indicator
light shows at any instant the partioular antenna connected. Transmitting
and reoeiving are done on the same antenna, a TR tube (B=3) being used to
protect the receiver. A simple A-type presentation giving renge is used.
A series of pips spaoced 10 km apart with a phase shifter to zeroc them on
the main pulse gives an accurate range on targets.

The equipment, though heavy, was reported to have given very satis~-
factory surfaoe search resultse

oy
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TAKI - 1 TYPE IV

AIRPLANL RADIO DETECTOR FOR SEA SEARCH {

Corresponding Allied Designation; =---

Technical Charaoteristics;

f » 150 MC/S. 9 KN. Range against; ships, 100 Km; subs, 20 Kme .
Acouracys Range, + 2 Km; Azimuth, + 59,

Number Bullt = MNone; test model under construotion.

Deacrigtiom

Taki 1 Type IV was designed as a lighter set to replace Taki 1 Type
II (80 kg vs 150 kg). Similar operating characteristics and performarce
were sxpecteds Two A-type scopes comnected in parallel were provided,

Taki~1l, Type 4 Airborne Search Fadar.
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Taki-1l, Type 4 Kadar, Showing Interior

of Components.
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TAKI = 3

AIRBORNE STA STARCH RADAR

Corresponding Allied Designation; =we=-

Technical Characteristics;

£ = 375 Lc/s
Tumber Euilt = &0 Number Inctalled = O
Descriptiony

This airborne surfacs search set was an experi~entasl model using an
8 tube rin: cscillator for the transmitier., 4 in fastened tc the lecher
wire shorting bar runs in a spiral groove cut in a disk as shown in the
photo; 1t provides an ingenious method for precision knoi tuning of the
trunsmitter from the front of the panel., 'he set was devel:ped in “ugust
1943 by the radio department of the ieronautical Laboratory, Tokyvo
Irperial University, Two Vagl antennas were to be placecd side by side
projecting from the nose of the plane. 7Tams Institute rejected the set
in 1944 because of its poor perfommance; unforturately 50 sets had
nlready been built,

-3 -




Taki~3 Alrborne Search Radar.

Transmitter of
Taki=-3 Showing
8-tube Ring
Oscillator in
the Transmitter
unit, and
Cpiral Control
of lecher Fod
“uning.
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11 - 2

AIXBORVE 10 CM SEARCH KADak |

Corresponding Allled Dssignatlion; wwae

Teschnical Characteristics;

Wavelength = 10 c¢me Powers unknowmn. Range; unkmown,

Number Built: One under experimental. construction.

Desorigtionz

TakiZ24 employed almost the same olrcults as Taki-14 described previgue-
ly, with the exception that a 10 om magnetron was used and tle dimensions
of the high frequency coaxial twning and transmission circuits were corres-
pondingly reduced. (In ths § em version, Tachi-34, the tranemission lines
were replaced by reotangular wave guides.) Two glow discharpe "valves"
are used to proteoct the reoceiver while transmitting.

Primary research was conoentrated on Taki~l4, with Tali-24 and =34
to be next in line up on its satisfactory completion,

(For blook diagram see Taki-14)




TAKI - 34

MICHOWAVE AIRBORNE SEARCH RADAR

Corresponding gllie? Designation; =----

Technical Characteristics;

£ ¢ 6000 MC/S ( A = 5 em)e 1 KW. Rangs 15 Km.
Acouraoy Unknown.

tumber Built ¢ 1 experimental model.

Description;

This set was the Japansse army's bid to equal the performance of ths
APQ-13 found in Ameriocan B-29s. Many of the ideas inccrporated were direcu-
ly inspired from studies their engineers made on captured sets.

A 5 cm magnetron was developed by the Sumitomo Campepny, tut its out~
put was only about 1 kws An 80 cm paraboloid antenna reflector was fed by
a waveguide, after passing through two rotary joints. The antenna rotated
at 20-60 rpm and tilted from 0% to =-60°.

A double superheterodyne receiver was used with crystal mixsr and &
velocity modulated beat frequency oscillators I+F. frequencies were
100 !MC and 27 MC.

Display was on a O to 50 kx range PPI scope with variable range circle,
and on a parallelled A-type scope with corresponding bright dot range marke.

Altitude determination was by a calibrated sweep delay circuil whieh
narrowed the ground return circls until it became just a dot. Altit:de
ranges ware 0 to 15 km.

Research was begun in November 1944, and the one experimentel cet
resulting was turned over to the Army for testing in July 1945. Ranges
obtained from a hirsh point land installk tion were very disaproirtin-,
being only 12 to 16 km.
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TACHI - 1

RADIO LOCATOR TYPE 1

Corresponding Allied Dedignations Mark Ta Model 1.

Technical Characteristics;

£ » 200 MC/Se 10 KN Range 20 Em.
Acouracy; Range + 100 M; Azimuth + 1%; Elsvation + 2-3°,

Number Built s 30. Number Installsad = several.
Descriptisn;

This set of the "locator” type is to provide data at important bases
for antiaircraft gun firinge. A simple transmitting entemna and four re-
ceiving antennas with soreen reflector are used, the latter being princi-
pally relied upon to give azimuth and elevation. 4 4 segment distributor
synchronized with the progressive phasing of the 4 receiving antennas,
switches the received signal echoes to the correspording deflecting plates
in the azimuth and elevation cathode ray tubes. Pip helghts on either
side of the scope base lines are matched by eyee.

In practise the power output was only half (5 kw) of the designed
value, and relatively poor range results were obtained., Expeoted ra.iges
of 20 km on singls airoraft turned out to be only half that great.
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TACHI - 2

RALIO LOCATOR TYPE 2

Corresponding Allied Deaigation. Mark Ta 2.

Technical Charecteristics;

£ » 200 MC/S. 10 KW. Range 20 Km,. o
Accuracys Range, + 100 M; Azimuth, ¢+ 1°; Elevation, ¢ 17,

Nunber Built = 36, Number Installed s S<si=eqc
Degceription:

This gun leying equipment is a mobile unit the transmitting and re-
ceiving antennas, while separately operating, are mounted on the same re-
flector framework. The vertically polarized transmitting dipole sends out
a comparatively broad beam. The four receiving antennas are interoon-
nected by a phasing ring so that successive lcbes in left and right and
up and down directions are generated; these are svd tched through & 4 seg~
ment distributor to the corresponding deflection plates of the azimuth end
elevation oscilloscope tubes.

Design ranges of 20 km were readily attained, at times reaching out
to 40 km. The elevation accuracy was not as reliable as desired in cer-
tain locations, In general Tachi=2 was a satisfactory fire and search-
1light control equipment. In the latter stages of the war Tachl-31's were
be ing substituted far Tachi=2's,




Treroratler yait
P i j e
UHE 4o

oze,

pasn pross 10kw

%5 {375
5%

",r I""’ == ,A.,ih —_—
‘ S
/ _cm) §35/ = ‘
s (V) £
Boiital
. - e
Lvt} ¥ e
r“(mr ms uos { P L :::r H
by <yore
Loc. o3¢ Wit o vet ! 3 T e
!
T L | %
o —1 | o
daf Moot m‘-ﬂ—br&n Bv-izeh
- (T T ux— fs=
388, uos uu a8/ (
-———{—4 e ‘ o 40K
o A :
= I &5 i —_— - '—_
‘ iy 1 \ ' r
Amp T e l : . i !
S R SR
bvé n: i\ @) .4V6 ' | i
7 s | e ! T) ‘
s.wn-o . i ‘
_ f_l LA . ‘j} 4 I
L e i
| R ataame SR =
| — = ! |
: | Ar‘u P TOPS

o

e HW) ‘@)

Mite -

- b3 -

—— e
N

)RR f —m s
-
l
|




£ . E s AT b AR TR T F BRI SR VA Sl S o qimnr S,
bz . OB 1 1 MR £ Y« e Py

+

Tachi-2 is soretime:s Trailer weuntec

Fer camouflage
Purposes Tachi-2
. Vay be located
In & Bern THich
Rolls back on . .
: . hells when the
- 4 ' Set is in Use

= Ll"& -




PrS

Tachi-2 is
Tound with
4 Variety of
Lntennas, scme
Juite complex
As in This Cne
At Kamasaki
(5ee jeriel
Fhote in
Section I)




o

L T R e SR T T !

TACHI - 3

RADIO LOCATOR TYPE &

Correspanding Allled Desismation: Mark Ta 3,

Technical Characteristics;

f = 76 MC/S. EO KK. Range 40 Km.
Acouracy:s Range, + 100 M; Arimuth, M 1°3 Elsvation, + 1°.

Number Puilt & 1£0. Number Installed » Npr=eous

Description,

This is a larger and heavier equipment than Tachi~l or Tachi-2 and
was used, only in fixed installatione, for controlling both eearchlights
and gune. The rotating trarsmitting array was loceted in a hut separated
from the receiving anterra by 50 to 100 yards. The receiving sautenna as
seen ip the photography lies flat on its beck. Azimuth is obtained
through horizortal lobe pip matching on a color disk ocathode ray tube.
Elevation angle is estimated by a goniameier measurement of the phase
angle between the sigrale received on the fore end aft antennas. The
positioning is set by matching signal pips on the elevation CRT. A oal~-
ibrated drum is mechanically coupled with the elevation and range gonio=-
meters and permits a direot reading of the altitude of the plane being
tracked.

A feature of this se* not found in many cthers is ap automatic gain
coptrol oirouit in the receiver.

Tachi=3 was the main reliance of the army for acourate fire and
searchlight control,

Tachi=3 was tested ty the mavy at their field laboratory at Chiga-

saki and although found to have longer range than their fire oontrol
equipments, it did not give as good azimuth and elevation accursacy,
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TACHI - &

RADIC IOCATOR TYFE 4

COrrespondinﬂnied Dasiﬁmtiom Mark Ta 4.

Technical Characteristics:

£ = 200 MC/S. 10 KW. Rarge 40 Em.
Acouracys Range, + 100 M; Azimuth, + 1°; Elevation, + 1°,

Number Built = Numbar Installec =
Description;

Tachl 4 was a medium welght set desipgned to give increased perform-
ance over Tachi-1 and =2 for fire and searchlight control. The result was
diseppointing since onoly about nalf of the expected 40 lm range was ob-
tained., Moreover tns angular acouracy was poorer than either Tachie«l or
-2, Hence the set was ussd to fill in the warning ip otherwise dead rones
in mountainocus areas, eand for eearchlirht contrel. A4As the war ended
studies were being made to improve the antenna, which used a separate Yagi
mount for tranamitiipg and a group cf 4 receiving Yagis mcunted on an
ocotagonal shaped soreen carried by a trailer; receiver take off from the
antennas was through a phasing ring. Ap A~-scan CRT permitted the selection
of any target, whose echo was then displayed on & combined azimuth and
elovaticn scops by means of a 4 segment dlistributor,
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Taca1 - 31

RADIO LOCATOR MODIFIED T/PE 4

Corresponding Allied Designation; Mark Ta Model 4 (probably).

Tevhnical Characteristios;

£ = 200 MC/S. 10 XW. Range 40 Kmo _
Acouraoys Range, + 100 M; Azimuth, + 1°; Elevation, : 1°,

Number Built = 70. Number Installed = "only a few"; a new set which
was still undergoing development,

Deacrigtiom

Tachi=-31 was developed to provide improved performsnce over Tachi-1,
-2, and -4, the lightweight locators. Unlike its predecessors it uses
the same antenna for transmitting as receiving to get more overall anten-
na gain in the partiocular off-center angle at which the lobe is pointing
at any instant as regulated by the position of the connection of the trans-
mission line to the antenna phasing ring. As indiocated on the block dia-
gram the lobe can be swung in a cirole 63" off center. A four soope pre-
gsentation is useds coarse range, fine range, azimuth pip matching, and
elevation pip matching.

Preliminary results with this set indicated tracking ranges of 18-

25 im, and the relatively good accuracies in azimuth and elevation of
+ 19, It was to have becoms the standard army radar loocator.
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TACH - 2%

RADIO LOCATOR WURZBURG TYPE

Corresponding Allied Designatiun: None.

Technical Characteristics;

Wavelength = 50 ome¢ LQ KN. Range 40 Kum.
Accuracy: Range, + 40 M; Azimuth, + 1/8°; Elevation, + 1/8°%

Number Built = 8. Number Installed = O.

Daacrigtiom

This set wmas as close & copy as the Japanese firm Nihon Musen ocould
make of the German Small #urtburg 50 ecm gun laying radar. Complete blue
prints eand certain very speoial parts including the vacuum tubes were
brought over from Germany by submarine in January 1944. Although it is
rumored that as many as 20 technicians came with the plans to help on its
production, only ose German engineer, a Mr. Foders, can actually be iden-
tifieds It was decided that Nihan Musen would re=-engineer the set to
Japanese specifications and build three initial sets, two of which would
be sent to the Sumitomo and Tokyo Shibaure companies for them to use as
models for large scale productioane. An initial order of 50 was said to have
been placed. There is some difference of opinion between the army engin-
esrs and the manufacturer as to which was primarily responsible for their
requiring 18 months to get the first model builte. ID any case, these first
sets never wers operated, largely because certain items such as the CRTs
which were to have been supplied by Sumitaro and Shibaura were unavailabls,
those companies! plants having been badly bombede The manufacturers
stated that "if the war had lasted only one more month® they'd have had
a Tachi=24 in operation.

If the Japanese had had this set 6 months earlier with its vastly
superior tracking acouracy the effectiveness of their AA defense might
have been very greatly increased resulting in a much heavier loss to our
B=29 airoraft,

The photos show the first and most nearly ocampleted models of the
Tachi~24 set in a barn near Mitakh, Tokyo area.
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Front View of Japanese Made ‘furzburg, Tachi-24 -
Nihon llusen Factory, Mitaka.

Rear View of Tachi-24,
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AIRPLANE RADIO LOCATOR

Corresponding Allied Deeignation; =-=--

Teohnioal Chareoteristios:

Wavelength = 80 ome 2 KW. Range againsts aircraft, & Im; ships,
8 Mm,
Accursoys Range, + 200 M; Azimuth, + o

Nanber Built = 3 small number Rumber Installed = gtill under
test.
Desocri Eiom

This was the first army Al (air interseption) radar btuilt and beare s
strong resemblance to the Amerioan SCR-540 equipmast. The eot is for a
2 ylace airplans, It uses a Yagl array with foldsd dipole for a nose in-
stalled transmitting antemna, and & pair of antennas on eithsr eide of
fueelags for azimuth estimation and another vertisally spaced vair for
elevation estimations A motor driven distributor oommsots the recsiver
to sach antenna in rapid succesdon. The display is uniqus in that one
tube i¢ used for ranging (A~type) and another tube ehows Up-Down eignal
etrengths on the left half and Left-Right signal strengthe on ths right
half, ae suggeeted in the blook diagram. A remots indloator for the pilot
duplioatee this esoond display; a meter operated by selsyn oontrol from
the indioator unit gives him ths range of the target seleoted for viewing
by the radar operator.

Modsl II of Taki=2 was undergoing teete on night fighters at the

time the war ended; studies were being mads oo a Modsl III whioh would
have an improved indicator.
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view of Interior of Taki-2
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TACHI - 13

GROUND PART OF FPTSND LOCATOR

Corresponding Allied Designationy ==-=

Techniocal Characteristios;

Tranamitter £ » 184 MC/S. 10 KW. Receiver £ = 176 MC/S. Range
150 Kme
Aoouraoys Renge, + 500 W; Azimuth, + 1% s

Namber Built = 20, Number Installed = /&~

Doaorigtion;

This is essentially the ground end of a GCI system by which & oon-
troller can at all timss keep acourately informed of the location of a
friendly irterceptor. The ground station is really an interrogator for
the Taki-15 IFF set oarried in the plane. The interrogating frequenoy is
184 ¥C/S, while the plane replies at 176 MC/S. This insures that only
the friendly airoraft's signal will appear on the indicator.

The transmitter sends out a single lobe broad pattern, while acour-
ates aziruth is obtaiied by lobe switching the reoeiving antesna pattern.
Range and azimuth scopes are provided; echo heights being matched on the
lhtters The first equipments were just being installed and ground orews
were undergoing instruotion at the end of the war,

Tachl = 13
Transmitting
Antenng (Lower)

and

Recelvirg
Antenna (Uppar)
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TAKI = 16 TYPE 1

AVIATION PART OF FRIEND LOCATOR

Corresponding Allied .~signation; w---

Teohnical Characteristios:

Transmitter £ « 176 MC/S. 100 W. Receiver f = 184 KC/S.
Non=directive.

Nunber Built » 60, Number Installed & A£s/
Desoriptiony

Taki 15 is the Japanese army's IFF set and is a small beaoon ocar-
ried by the aircraft, receiving on 134 MC/S and responding at 175 MC/S.
Headphones and & key are provided and with similar equipment at the groumd
end (Tacht=13) two-way Morse communication can be carried on. In the
rudimentary fighter control techniques being worked out this channel was
used for passing homing information but not for interception instructions.

See Taki=1l5, Type II for the refined version of this set, which uses
lecher line tuning, and a T-R discharge tube to protect its receivere
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TACHI = 28

LOCATE - LEADER

Corresponding Allied Designationy =---

Technical Characteristics:

£ » 190 MC/S. Range 300 Km. Signal relay f = 5O0=-65 MC/S. 8 We
Number Built = 1, Number Inatalled » 1 (being tested).

Desoription:
Tachi-28 is the nams of & complete ground equipment system (the assoc-

" ated airborne equipment is Taki-50) which will provide reasomably acourate

data on the ourrent positions of up to 50 independently controlled aircraft.
Fach airplane to be controlled carries a transmitter (Taki-30) radiating

a oontinuous signal on 190 ¥C/S modulated at scme assigned frequezcy be=
twean 30 and 60 kce Two or mors DF (direction finder) stations looated at
intervals cf about 50 miles piok up the signals. Their antemnas rotate
steadily at 2 rpm, and each is arranged by 50 oycle lobe switching to have
a horizontal patterm with two maxima and a sharp minimum between them.

The compogite signal pioked up by each DF station--a mixture of tones
from 30 to 60 ko==is radioed to a control station on a special 5 meter link,
In the region below the lowest aircraft signal frequency (from O to 30 ko)
a voice chammel and an azimuth signal are transmitted. The latter indica-
tes the position of the DF antenna and is in two parts:; one, for fine data,
is oontinuously variable and repeats itself every 30°; the othar, for coarse
data, varies in 12 steps. At the central station the coarse azimirth siensl
lights one of 12 neon lamps, while the fine azimuth signal positions the
spot of a oathode ray tube, causing it to go through a oircle for each 30°
of the DF antenna's travels The signal of the partioular plane being ob-
served is selected by a filter and displayed radially on the cathode ray
tube. Beoause of the double=lcbe pattern of the DF antenna the observed
figure will be 1like that shown on the scope of the diagram for the "Control
Leading Office™; the minimun in the center of the figure is at the azimuth
of the plane. The operator locating a plane has two such scopes before
him, one for each of two outlying DF stations. From the data of both sta-
tions he oon locate the plane quite accurately, Other operators use the
same azimuth signals but select different aircraft signals.

This system is of intarest in that it provides instsntaneous remote
indication of a large smount of data; 2 DF outs a minute on each of 30
airplanes. It was intended for GCI use and a large system was be ng in-
stalled in the Tokyc areas The central station was lcoated at Mateudo;
initial DF-ing stations were at Choshi and Shirahama, 50 miles east and
south, respectively, of Tokyo. In some cases relay stations were to bs
used in the 5-meter radic link. This grand scale project was interrupted
by the ending of ths war,
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Tachi-28 Central Station Equipment

Left: Fine Indicator, Coarse Indicator,
Auxiliary Equipment

Center: Monitor Scope, Fquipment to
Develop Circular Sweep

Right: Filters for.iirplane Signals

Tachi-28
D/F Antenna
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TAKI - 30

LOCATE~LEADER = AVIATE PARTS

Corresponding Allied Designation; w~--

Technical Charaoteristios:

Transmitter £ & 190 MC/S. CW 20 We Modulation f = 30-60 KC/S
(1 EC/8 steps)s Non=direotive.

Number Built = 50. Number Instalied = a fow for test.

De lorigtiom

Taki=30 is the small trensmitter carried by the interceptor airplane
to indicate to the ground system (Taohi-28) its acourate loocation. It
sends out a continuous signal at 190 MC/S modulated by a choice of sig-
nals in 1 ko steps between the limits of 30 and 60 ko« Thus 30 different
planes, each with a different modulating frequency, oan be mdiﬁdunlly
oontrolled simultaneoualy.
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A TACHI '“

ORDER APPARATUS FOR DEFENSIVE-ATTACK-COMPUTER AND TRANSMITTER
corrcﬂcndig‘ Allied Duigmtion: o

Technioal Charscteristics:

Aoour;oy of Computations Bearing, ¢ 2% Rangs, ¢ (30 seo x oruising
speed ). - -

Aooursoy of Tranemission; Bearing, ¢ 5°; Rangs, + 200 M; Altitude,
+ 600 Me = =

Number Built s 1 under teste. Numbe: Installed = 1.

Dnoriﬁiom

Taochi~36 is first an eleotrical camputing device in whioh is inserted
the present course and speed of the foe plane and of the friendly plane.
From it oomes the proper course for the frisndly plane to fly to effeot an
interception; the distance to fly to that point is alsc given. The re-
maining part of Tachi-36 is a transmitter with controls on which the oper-
ator sets up the correot ocourse to fly (azimuth) az just detsrmined, the
distance yet to go (range) and the altitude to come in ate Thess three
pleces of data are transmitted through three sectors cf a rotating ocon-
tactor, each sontact of which is assooiated with a different low andio &
frequenoy modulating a radio transmitter. A ocorrespanding rotary ar-
rengement with tuned reeds is installed in the plane and when the rota-
ting electromagnet carrying the demodulated radio frequenoy passes the
propsr tuned reed it sets the latter in violent vibration. Thess are
marked with proper courss, rangs, and altitude soales so that the pilot
c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>