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1. General, The\same introductory remarks apply to the "Navy
Radar Book" as to the Yarmy Radar Book" of Section IV (Volume II).
In the following peges' the principel navy sets are briefly described
with block diagrams and with pictures where new ones taken in Japan
are available, The Japanese Navy built a complete line of ground
based early warning and fire control equipment quite independent of
those used by the army. They also buillt airborne search and track
radars for their bombers and night fighters wnich, while similar to
the army's sets, were of their own design, The navy did not, however,
build or operate any Type A (Doppler principle aiy warning)sets,
The equipment described in this;gﬁe%éon—ﬁhen willzkll;be'Type B
(impulse principle), except foy the Fif low altituée altimeter,

g s
The information and block diagrams were supplied principelly

by members of the electronics division of the Second Naval Technical
Institute, Imperial Japanese Navy, Certain data, however, are from
manufacturers and other sources.
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RADAR %0. 11

ANTI-AIR WARNING

Corresponding Allied Designation; Mark 1 Model 1 Modifioations 1 and 2.

Technical Characteristios;

f = 100 MC/S. 40 KW. 200 Km.
Aoouraoys Range, + 1-2 Km; Azinuth, + 2-3°,

Mumber Built s 80, Number Installed « Many

Deaorigtion;

Radar Noes 11, which is the navy's abbreviation for Mark 1 Yodel 1, was
the first of the Japanese radars to bs seen by American forces. Early
types were captured at Guadalcanal and in the Aleutians. Research was be-
gun on it in April 1941 and oompleted a year later., It corresponds in Jap~-
anase radar history to the SCR~270 in American. Quite a number of them
were standing guard on Honshu and Kyushu shores awaiting the anticipated in-
vasion of late 1946,

This set is & straightforward 100 MC/S radar, using a 15 ke sine wave
base oscillator with denultipliers to establish the prf of 1000. A pair of
large tranamitting triodes (TR-1501) is used to obtain a 40 kw peak power
output in the later models. Display is on a 120 mm A-tube with 0-300 km
renge scale.

As with many of the Japanese radars, the house containirg the equip-
ment supports the antenna mattress array and rotates with it on a circu-
lar tracke. Short transmission lines are obtained by this means as well as
no need for troublesome rotary joints. The antenna itself for the 11-2
and 11-3 models as shown in the blcook diagram is in two parts, the left
half a 3 x 4 array for reoeiving and the right a 2 x 4 array for trens-
mitting. The dipoles are mounted /4 distanoe in front of the wire mesh
reflector.

Noe. 11 18 a very large and cumbersome set primarily designed for
fixed installations and although it gave an sxcellent aocount of itself,
the Japanese found it necessary to develop a number of lighter and more
readily portable sets for their needs in island to island hopping in the
south and soutlmest Paoific expansions. These are described in the fol-
lowing pages.
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Type 11 Early Warning Radar with a Commancing
View at Chigasaki.

A Rope Netting Helps Camouflage this Type 11
Antenna at Chigasaki.




Type 11 Set (Type II, Mk 1 Model i Modif 3)
Showing Operator's Tables
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RADAR NO. 12

POPTABLE ANTI~AIR WARNING

Corresponding Allied Designation; Mark 1 Model 2.

Teohnical Characteristios;

f = 200 MC/S. 5 KW. Range 100 im.
Accuracys Range, + 1-2 km; Azimuth, + §°,

Number Built = Number Installed = Many

Degcription:

Radar No. 12 was developed as the first portable set to use in place
of the bulky No. 11, Raising the frequency to 200 MC/S greatly reduced the
antenna size as seen on the photographs (to about 14' x 7'). The trans-
mitting antenna was placed in the upper bay and an identical receiving an-
tenna in the lower baye In this manner a quite narrow beam of 22° was pro-
jected, less than half that of the No. 11 set. The power output, however,
was only 5 bw., Operations people report that this set was one of the least
satisfactory of their warning redars with frequent breakdowns and an un-
stable transmitter frequency. Nevertheless many were seen in the Solomons,
New Guinea and the Netherlands East Indies, with a few even on the Japanese
hone islends as standby equipments.

The circuits and display of the target information follcw closely
those of No. 1ll.

It should be noted that the later sets labelled No. 12-Kai (or Modi-
fication)=2 and 12-Kai~-3 are at a lawer frequency (150 NMC/S) and have
quite different antenna structures. In the frequently seen Kai-3 for
instance two of the triangular girders used as antennas for Radar No. 13
are mounted side by side at the rear edge of the revolving cabin's roof;
one carries the 2 x 4 transmitting anteana and the other a 2 x 4 receiving
antenna. Photos of this set are also shown belows
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Type 12 Portable Early Warning Radar --

Original Design at 200 MC~-Chogo.

later Version
(Modification 3)
of Type 12 Port-
able Radar which
works at 150 MC
Chogo.
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Receiver and Indicator for Type 12 Sets.
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RADAR NO. 13

SMALL SIZE ANTI-AIR WARNING « FOR LAND, SHIPS, AND SUBMARINES

Corresponding Allisd Designation; Mark 1 Model 3.

Techniocal Characteristics;

f = 150 MC/S. 10 XW. Range 100 Km.
Accuracy:; Range, + 2-3 Km; Azimuth, i 100,

Number Built = 1500, Mumber Installed = Many
Descriptions

This is a smell sized land radar operating at 150 MC/S which found
wide use throughout ths Pacific islands whers a light and easily trans-
portsd squipment was nesded. In many land installations a single tri-
angular oross-section girder was erected carrying a 2 x 4 element array
backed by an identical reflsctor array. (This is one~half of the antenma
ussd in the No. 12-Kai=3 sst seen on & previocus page.) For installation
on & ship or small vesssl the more rugged mechanical construction shown
in one of the photeos bslow is usede This is also suitabls for land in-
gtallations.

A very elementary oircuit is used, the transmitter being pulsed by
a 500 cps sine wave oscillator. A singls A-type display has scales rsad-
ing 0~150 km and 150-300 km. Sincs a singls antenna is used for both
transnmitting and receiving a gas dischargs "valvs" is placed across the
recsivsr transmission line to protsct that unit from ths hsavy transmitter
pulse. The antenna azimuth is indicaved to ths operator by a sslsyn
driven dial at the sst.

The No. 13 sets wers considsred highly satisfactory by operating
personnsl.
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A Type 13
Antenna
Suited for
Ship Installa-
tion,
(For land cam~
monly use one
triangular cross~
section girder
for support)e
(Chogo)

Type 13 Equipment - Note Small
Size of Components.
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RADAR NO. 11K

MEBEUM SIZE ANTI<AIR WARNING =~ LAND BASED

Corresponding Allied Designation: Type S Mark 1 Model 1.

Technical Characteristios,

f s 150 ¥C/S. 10 ENe Range, 160 km.
Accuracy: Rangs, + 2-3 km; Azimuth, + 6%

Numbsr Built = 50 (1) Kunber Installed = Few
Dsaoription:

Radar 11K was a relatively recent attempt to solve the aircraft
warning problem at locations where the large Noe. 1l radar could not
readily be installed, and yet give better range than either the No. 12
or 13 sets. It was designed for easy installation and mass production.
However, it got into the field fairly late and not too many were in-
stalled by the time the war ended. Several were used in the Nansei Shoto
islands (Okipawa group) including one at Minami Daito Shima.,

The components are principally drawn from those used in other sets,
No. 12 contributing the transmitter (with higher power tubes) and the
receiver.
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Model 11 k
(Model 11 Simpli-
fied)

Chogo

Receiver and Indicator for Type llk.
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123020 (7087 98~ PIi, - T17¢ ) REDAR

Test Equipment and Azimuth
Indicator for Type llk Radar.
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RADIO DETECTOR NO. 14

LONG RANGE ANTI-AIR WARNING

Corresponding Allied Designation; ===

Technical Characteristios;

£ » 50 MC/S. 100 EW. Range 450 Km.
Acouracy: Range + 5 Km; Azimuth, + 3-4°,

Number Built = 20 planned, 7 built. Number Installed = 3.
Description:

During the winter of 1944-46 the BE-29 raids on the Japanese homeland
began to mount in intensity. The navy was unable to pick them up oon-
sistently at long distances. A new leng wave (6 meter), very high power
(100 kw) set was quickly designed, Feb to May 1945, and the first equip-
ments were crash manufactured by Tokyo Shibaura in 3 weekst One set was
installed at Cape Iro-Zaki near Shimoda, another at Toi-misaki on the very
southeast tip of Kyushu and a third at Shionomisake near Osaka. Detection
of approaching B~29s at distances greater than 300 lm was reported.

The antenna is a large rotatable structure bearing an amsy of 2 Yagi
antennas. Below is given a rough sketch of its comstruction. There is
no rotary re.f. joint, & f%xed cable being used, so antenna is swung back
and forth at a rate of 180 per minute but does not rotate. Very simple
circuits were used, the display being A-type on a 120 mm cathode ray tube.
Range is accurately determined by means of a series of marker pips drop-
ping below the scope's base line. Prf was set by a 250 cps master os-
oillatore.
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RADAR MO, 21

ANTI=-AIR WARNING = SHIPBORNE

Corresponding Allied Designation; Mark 4 Model 2, several modifications.

Technical Characteristios;

f = 200 MC/Se S5 K. Range, 100 km,
Acouracy: Range, + l=2 km; Azimuth, & 5°.

Number Built = 250 (1) Numbsr Installed = ?

Desoriptions

The 21 set utilizes the same equipment as the No. 12 200 MC/S set
originally built for land use, but with a different antenna. Several
antemmas were used, the last one on Kai (Modification)=2 being shown in
the photo below. This antenna is amell and rugged and is designed to be
installed on the top of the ships foremast,
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RADAR 10 22

ANTI=SURFACE WARNING FOR SEIP UST

\ Corresponding Allied Designation,

Mark 2 ¥odel 2, MHodificetions 2-3-4.

Teohnical Charaoterigtics;

Number Bui}i = 500.

Description;

installed.

lowing 3 or 4 years.

followss

Transmitter parts;

Receiver partss

Indicator partsy

Radiator partss

Wavelength = 10 cm.
Accuracy; Range, + 100-260 M; Azimuth, + 2-3°,

2 KW. Range 25 Km against battleship.

Number Ibpstalled = Large Number.

Shipbo:ite warning radar No. 22 appears to have been one of the most
satisfactory equipments used by the Japanese navy.

large numbers were

Research began on this 10 cm set in Ootober 1941 ard the equip=
ment went through numerous modifications and improvements during the fol-
A pair of small horns, one for trapsmitting and one
for receiving, and mounted to rotate on a base in such a way as tc always
point ip the same direction at omce, provide a sirple and rugged antenna

structure without need for the loss inherent in the T-E tube arrangement.
The set is very heavy being comprised of more than a dozen components as

Transmitter
Cooler

Pulze Modulk tor
Pectifier
Control Box

Receiver
Control Box

Synchronizer

Range Unit

Indicator for warning
Rectifier

Wave guide
Trapsmittice Lorm
Receiving heoru

The transmitter is powered by an ¥-312 magpetror, the anode being
water cooled by a motor driven pump.
with 11000 volts applied to the magistrone
vides the 10 microsscond keying puvlse st a rate of 2500 per second con-
trolled by a tuning fork.
orystal detector and magnetron L=-€C- Jocal oscillatere
Frequency is 14.6 mc, the total receiver gain smow ting to 120 dbe.

Peak power is approximately 2 kw,
A blocking oscillator pre-

The receiver ig a superheterodyne with
The Interme-diate
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The display is on two Type A cathode ray tubee. One tube called the
"Indicator for Warning" shows all target echoee up to 60 lm, with range
pips appearing every 5 kme A 3 microseoond range pulse is moved along as
the range orank is turmed. The second, or "Range Operator's™, eoope gives
an expanded view of about 1000 meters of the range as selected by the range
orank. A magnifying glass in front of the soope gives it a size equivalent
to a 5" tube., The true range is read on a dial when the target pip'e

leading edge is set just even with a vertical line ineoridbed up the face
of the soope.

Detailed Schematic diagrams of the No. 22 set are inoluded in Aps . .
pendix II. W e

A somewhat simplified version of the No. 22 set called Modifioation-3
is installed on the conning tower of sulmarines; it uses two horus mounted
side by side as shown in one of the photos below. Presentation is of the

A-type on a single 75 mm scope. Range from a sulmarine is about 10 km on a
battleship.
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Row of No. 22 Shipborne sets Installed in Huts
for Training at Navy School--Chogoe

Synchronizer for Type 22 Redar,
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S S O KT,

Shipborne 10 em Radar No. 22 for Surface Searoch.

Identification of Units;

In foregrounds Antenna turning motor.
. Under bench, left to rights Antenna control handles,
RectIHer,
On bench, left to right; Receiver, Indicator for Warning,

Recelver control panel, Transmitter, Traismitter
Control Panel.

On wally Antenna azimuth indioator.

(Remainder of No. 22 bench set up shown @ next page)
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Shipborne 1C cn Radar No. 22 Surface Search.

Identification of Unitss

Under benchs Reotifier.
On Bench:; Range Unit, Monitoring A-scope, Test Equipment.

To Right of Bench; Power Rectifier.

(Remainder of Noe. 22 bench set up shown on preceding page)

- 28 -
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Transmitter
for No. 22
Radar,
Showing HRear
of Water
Cooled
Magnetron.

Trangmitter Control Panel - Radar No. 22.
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Pulse Modulator - Type 22 ERadar.
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Power Rectifier for Type 22 Eadar.

Reotifier for Recelver and Indicator - Type 22 Radar.
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Receiver Unit
for Typs 22
Redare

Receiver Control Panel = Type 22 Radare.
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Renge Unit - Type 22 Radar.
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Noe 22 = Xal=3 Set for Subtvarine
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Antenma for
10 cm Kadar
No. 22 - Kai-3
for Sulmarine
Installatione
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AIRBORNE PATROL AND SEARCH -~ LARGE PLANES

Corresponding Allied Designationg =---

Teochnical Charaoteristics;

£ = 160 ¥C/S. & KW. Range 60 miles for a large ship.
Acouracys Fange, + 5%; Azimuth, + 3°,

Number Built = 2000+ Number Installed = Many

Description;

This was the first Japancse navy airborne radar and, liks the army's
Taki-1, oould use any one of three antennas at will, giving it both search
and homing abilities. This equipment gave very satisfactory searoh ser-
vice as lcng as high definition was unnecessary.
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RIS A1 procris g

FK=3

FATROL AND SEARCH = SMALL PLANES

Corresponding Allied Designation; ~---

Technical Characteristics;

f = 150 MC/S. 2 ¥KW. Range 30 miles against a large ship.
Accuracy: Range + 5%; Azimuth, + 3°,

Number Ruilt = 200 Number Installed = A few; none used in combat.

Description;

FK=3 was developed from the original airborne search set -6, and is
congiderably lighter and smaller making it suiteble for smaller aircraft.
It weighs only 40 kg. Two scopes in parallel are provided so that both
observer and pibt can kesp watch for targets.

The production models of this set began to appear in “he middle of
1945; the job from research and specifications to final manufactured
product took but 8 monthst

Bench Installation of FK=3 Radar =~
2d aval Technical Institute - Kanazawa,
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N=6

\ ! AIRBORNE PATROL AND SEARCH - SMALL PLANES

Corresponding Allied Designation; =---

Technical Characteristics;

f » 250 MC/S. 2 KW. Range, 40 Km egainst large ships.
Accurecys Range, + 5%; Aziruth, + 3%,

Number Built s 20. Number Installed = O,

Desorigtionz

This set was designed for small patrol and search planes and used a
nose Yagi antenna with doublets on either side of the fuselage. Lowaver,
difficulty arose in the r.f. receiving end of the set and research on it

was discontinued.
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FE-4

FATROL AXD SEARCE - LARGE PLANES

Corresponding Allied Designations ----

Tachnicel Characteristics;

£ » 150 NC/S. 2C KN. Renge 150 Km against & large ship.
Accuracy: Range, + 5%; Aziputh, + 89,

Rumber Built = O, Number Installed = O.
Description;

This was to have been a ! .ran powercd patrol end search set tor large
airplanes. However experirental work onm the prototype was stopped in July
1945 because of air raids. A choice of any one of 3 antennes for trans-
mitting-receiving is available. Two soopes, one for the pilot and one for
ine radar observer, are provided.
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: RADAR NO. 61

PATHFINDER

Corresponding Allied Designation; —===

Technical Characteristiocss

Wavelength 10 cm. 6 KW. Renge 20 Km. PRF & 600/sec. Pulse
width = 15 ps.

Transmitter Tube: Magnetron, M-314, 4 cavity electromagnet of 1200
gausses. Antenna Rotation 1 per sec. Weight » 250 kg.

Mumber Built = 2 or 3. Number Installed s 1 for testing.

Descoription;

The Pathfinder, No. 51, is the Japanese navy's counterpart of the
American ASG and SCR-717B. It is a 10 oentimeter, magnetron powered set
with a north stabilized 150 mm PPI oscilloscope tube. Arrangement is made
for a lubber line to show the heading of the plene at any instant. 4
second A-display scope reads altitudes.

Elaborate silver plated plumbing is used to conneot the tranamitter
and receiver to the main transmission line. A cartridge type crystal,
inserted ip this complex is the first deteotor for the superheterodyne
receiver which has a 9 tube IF amplifier at 14 MC/%; a T-R tube protects
the receiver. A small M=60S magnetron is used as the local oscillator.
The antenna as seen in the photos is a parabola clipped at top and bottom
and carries a folded antenna with parasitio refleoctor in front of it.
Power is supplied by a 25 v dc dynamotor furnishing 1500 watts of 400
cycle AC at 105 volts.

Preliminary flight results showed that shore¢lines could be distin-
guished at 20 km. No ships were seen except from a land based installa-
tion of No. 51 at the Kanazawa laboratories.

An interesting sidelight on this set arises from the statement made
by navy officers at the 2d Naval Technical Institute that the system
characteristics for the No. 51 radar had corme from Germany where the
aquipment was kmown as the "Rotterdam Gerate.” It is believed that the
information was obtained from an early Nodel of H2S equipment ocarried by
a British plane forced down over Rotterdam in the early days of the
European Ware.
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This information was rentived in Japan in 1944. The navy asked the
2d Technical Institute to make such an equipment for them. An attempt was
first made to modify the shipborne No. 22 set but not very successfully,
A model of the present 51 design was campleted in February 1945, and test
flown in July at Misawa airfield. It was reportedly oampletely destroyed
in the 9-10 August air raids.

Circuit schematics of the No. 51 set are included in Appendix II of
this Survey.s

-------------------------- W e e m W W@ @ e @

¢The bench model af the No. 51 at ths Naval Technical Institute is being
shipped to the U.S. by the Air Technical Intelligence Group, Far East Air
Forces. A manual of operation will alsc be available through this unit,
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No. 51 - Navys "Pathfipnder" - 10 CM
Airborne Search Radar - Yeguro Park.

FPe(2-8)~ A0CT0 ~ QUE =~ TAANA/N "78 & A¢ & F8Da

Detail of Transmitter - Showing “lectromasmet
with Varnetron Inserted Axially.
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L-2 AND L=§

SEARCHELIGET CONTROL

Corresponding Allied Designation; kark 4 Model 3.

Technical Characteristics;

f » 200 MC/S. L-24 10 EW. Rangs 15 Bm.
L-3s 13 KW. Range 20 Km.

Acouracys Range, L-2, + 150 ¥; Azimuth, 1.5%,
Range, L-3, ¥ 100 K; Azimuth, ¥ 1.6°%

I+l +

Number Built s L~2%'s; 170 Nunber Instelled = rany
L-31's; 70 = Few

Descrigtiom

The L-3 sét so closely resembles the L=2 that it is difficult at first
glanoe to tell them apart. The L=3 has slightly higher power and oonse-
quently improved range end is provided with an additional cethode ray tube
with expanded range scales The transmitter consists of a pair € Yagi ar-
rays mounted on & turntable. The receiving antenna is mounted em a freme-
work fastened to the light itself perhaps 50 yerds distant from the tranps-
mitter. It consists of 4 separate Yagi eantennas., The signals received by
them are switohed from one to the other in rapid sequence. The comparison
of strengths of *hese signales tren gives s means for determining which .
direction to move the light to get on target. An operator at the reoeiver
hut watohes an A-scope on wnich all target echoes show up to 20 km. He
moves by means of a hand crank range knob a bright spot along the axis
until it ooinoides with the left edge of a target eohos. All targets ap-
pearing to the right of thds spot for & range of 1000 meters are gated
over to the vector display at the transmitting station. (In the L-3 model
this sames 1000 yards is displayed in expanded form across the face of a
second A-scope by means of whioh the operator can obtain more accurate
range e¢stimates. This expanded scope is not supplied in the 1~2 aet.)

The operator who rides around with the mount has control over the rotary
motion by means of a peir of handle grips; he can by the same controls
alter the elevation angle of the antemna. The rider iz supplied with a
75 mm cathode ray tube on whioh a veotor type of display shom him which
way to move the antenna for exaot ocentering. If the target is exaotly
centerec a small bright spot only shows in the oenter of the scope. 1If
the target is higher thap the antenna axis a bright line an the soope
extends upwards from the center spot. Likewige a line shows to the right
Af the antenna is off center left. Brrors in both elevation and azimuth
produce & sloping lipe pointing from the center spot in exactly the
direction the antenna should be moved o get®on target," Hence the name
vector presentatior The rider also has e pair of .20 power 120 mm
objeotive lens fiela glasses through which he spots the planes visually
whenever possible. The searchlight is conpeoted to the tranmmitter turn-
tahle by selsyns and follows suiomatically the movemsnts of the transmit-

ting antanna so that when the transmitting antenna is "Op Target"™ the
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the searchlight is elso On Target,
The Sumitomo Company manufactured about 70 of the L-3 equip-

ments, but neerly 60 of them were destroyed in ths Taotory by bombings.
Only a few of this latest model actually saw use.
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§-8 - (or TYPE 41)

ANTI-AIRCRAFY FIRE CONTROL

o

Corresponding Allied Designation: Mark 4 Model 1.

Teohnical Characteristiocs;

£ s 200 MC/S. 1% KN. 20 Im.

Acouracy; Renge, + 100 M; Azimuth, + 1°, .
Number Built s 80. Mumber Installed s Numerous
Desoription;

Thie equipment is a close ocopy of the American SCR-268. 1In May 1942
the Japanese captured a "268" at Corregidor. "Research" on the §-3 is
indicated by the Japanese navy ls boratory as having begun in August 1942,
and was campleted a year later.

Difficulties in manufaoture arose which held down produotion at the
Switomo ocompany to 5 per month. Moreover in the field it was found to
be a most diffioult and complicated set to maintain. This led to the
developmsnt of other mare satisfaotory types of §/L and AA control radars.
Four scopes are used, ar A-type range s<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>