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SUMMARY

ELECTRONICS TARGETS
JAPANESE LAND-BASED RADAR

Japanese land-based radar is discussed in general, and a brief
description of each of the more important equipments is given. Enclosures (C)
to (J) are diagrams of selected sets that can be considered typical.

As shown in Enclosure (K), "Summary of Land-Based Radar," the
development of the first Japanese radar was completed late in 1942. The
search~light control radar was undoubtedly based oa captured British squipment
and the AA fire control models were designed from captured American sets. It
was stated that although no equipments were direct coples of German desigus,
.valuable assistance and suggestions were obtained from German technical per-
sonnel. )

NTJ.L+E-03
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INTRODUCTION

]

This report-covers Japanese land-based radar in use at the end of
the war. Experimentsl and developmental equipments are described in NavTech
Jap Report, "Japanese Experimental Radar", Index No. E-12.

- The information and conclusions are based upon interrogation of
Japanese naval and technical personnel and the inspection of equipment, in-
stallations, and experimental facilities.
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THE REPORT

) Part I - GENERAL
Japanese lgnd—baséd naval radar can be divided into fivg,groups:

8. AA Early WarniNg cececesscscecesceosscesseascessss 2 O &6 meters.
be Surface WArNing .cececccccecsssscroscosoesresvasessvssceasves 10CA.
¢.. Searchlight CONETOL +cceevececescsessssscccssncsssas lo5 meters.
d. AA Pire ControOl c..ceecececsscccnsscacessss 58cm to 1.5 meters.
e. Direction of Friendly Craft eevceceeeecessssss. 60cm to 2 meters.

All of these radars followed a definite design pattern; ths equipments con-
sisted of separate units, usually performing the following functions:

Synchronizer (often combined with Range Unit)
Indicatox

Range Unit. -

Receiver

Modulator

Transmitter

Antenna »

Lobe Switcher {(when required)

Power. Supplies and Voltage Regulators.

Most of these equipments operated on a fixed pulse repetition rate controlled
by a low frequency oscillator in the synehronizer unit. This oscillator also
acted as a time base for the range measuring circuits and its frequency was
determined by & tuning fork, crystal, or high Q LC circuit. Conventional wave
forming circuits were used in the indicators to produce linear, logarithmie,
and sinusoidal sweeps. The technique of date presentation was not developed to
a very high degree. "A" scans were used for search and range indication.
Where better accuracy of range measurement was desired, an expanded sinusoidal
sweep was employed. Pip matching was used for bearing and elevation indication
in systems with lobing entennae; maximum echo determined bearing in systenms
without lob switching. In conical scan systems, bearing and elevation were
indicated by a variation of the moving spot type indicator. A pattern ap-
peared on the cathode ray tube to indicate an error in bearing or elevation,
and when this error had been corrected, the pattern closed down to a single
spot centered on the tube face. No "B" scans or PPI indications were used on
land-based naval radar. Range marks were applied to the "A" sweeps sither as
equally spaced pips or as a single movable mark. Inductive phase shifters
operating from the synchronizing oscillator provided the time delay circuits
for the range units where movable range marks were used.

The receivers were of conventional design with double or single IF sectiors.
Intermediate frequencies in use ranged from 200 ke to 21.5 me. In general,
the band width was equal to the reciprocal of the pulse length. This would
give band widths of from 50 kc to 400 kec.

Grid modulated transmitters were generally preferred in view of the low modu-
lator output required and the ease of synchronizing. The oscillators were of
from one to four tubes tuned by parallel lines or LC circuits, or magnetrons

for micro-wave equipments.

Antenna design showed no advanced techniques. This was at least partially due

to the indication systems employed, as none of them called for narrow beam
widths or rapid scanning antennae. YAGI arrays were very popular, especially

7
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Large bedspring
Separate

although recent designs and

toward the use of a slng¥e antenns ang duplexing system. Lobing was accom-
plished either by contact, capacity, or inductive switching, with contact
switching being preferred especially where only the receiving antenna was
lobed,

Direction of friendly craft, air and surface, was in a state of development st
the end of the war ang is treated in NavTechJap Report, "Japanese Experimental
Radar," Index No. E-12. There were two methods in use: a 1.5 to 2 meter radar
that operated in conjunction with the M-13 IFF, and a 60cm conical scan radar,

One of the outstanding features orf Ja
Of designs that requi
true of the antennsae.
duce the e

It s doubtrful, however, that this would have been possible had more
advanced techniques been developed. Although the TJapanese were theoretically
qualified to produce mode s DProduction difficulties, lack of
adequate test equipment, and the absencs of creative imagination resulted in
models that compare with American equipment of 1942. -

A short description of each of the more important lend-based radar equipments
follows,

Part II - AA EARLY WARNING RADAR

Mark 3 (RD), AA Farly Warning Radar

Wavelength .l.'l.'l...l.‘l....l....l..l--...'o...-..:0.". 5metel‘s
Peak Power Gutput Tt fttrsesertttttttcttitctesenennesaa.. 500 Watts

‘Wave latop . Tttt teteetottetctetitttncarsscessasas. CoOntinuous
Oscillator TotTeectecectrsecsettectistetnense... Crystal Controlleqd
Amplifier ...l'...‘l...0000.........."...‘......l'...l;.o RF POWBI‘

The development of this radar was completed late in 1942, A few installations
were made but the operation was generally unsuccessful anrd the project was
abandoned. : S ‘

B. Mark 1, Model 4 (14). (See Enclosure C)

Wavelength

Peak Power ‘ « 100 kw
*eecvrccsssrancssass 20 micro seconds
Sttt ieettirectrtcnsecesaaree 250 ¢ps.

08¢illator .eeeeeees Push-Pull, back coupled, parallel wire tuned.

Antenna .,.eeieeeecnonenns Single, for transmitting and receiving.

This is the most modern of the long wave AA early warning radars, the develop-
ment having been completed ii June 1945. The antemna is & large structure 6
meters wide, 7 meters high, and 4.7 meters deep. It is composed of four, two-~
element, half-wave Yagis with a similar array of full wavelength behind it
acting as a parasitic reflector. The scope presentation was of the man
maximum:echo being used for bearing determination.

c. Iype 2, Mark 1, Mbdel'i, Modifications 0, 1, 2, and 3 (11, 11-1, 11-2,
and Jli1-37, (See Enclosure D)

3 meters
Peak Power Output , :
Modification O M I R seee 5 kw
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Modification l .'...'bo.o'.i?ooﬂoa’nocco.-ao.o-oooo-o..u.-‘ 5 K'
Modificationz ........O.ll.‘ont.Q‘.l‘.......l.t00000.0-10 I&OKW
MOdifiC&'biOﬂ 3 ...Q....l.."."ull.b.u.n.l.oi...ic.‘!l.. 1&0 kw
Pulse Length ..coecvesssccccssssccrcocscssossccnsss 20 nicro seconds
Pulse Repetition Rate
MOGEFication O eveeeecsesscnsescssoassccsassosssaossss LO0O cps
Modificationl ....‘Dﬂ.".....‘...l.l.l...‘l..’.'.'.. looo OPS
Modification 2 ceeessrecesncecarcescsasascatncssnsenssen 500 cps
MOGirication 3 ceeccseccosessonsconccssssesssacaccsscs 500 cps

Tnis is one of the most widely used AA early warning radars; an early model
wes known as as the Guadalcanal Type. The first of these was completed early
in 1942 and minor modifications in design were made shortly thereafter. A
major redesign was completed about the middle of 1943 and was designated
"Modification 2." This redesigned equipment was more ruggedly constructed and
had considerably more power oubput. Modification 3 is similar to Modification
2, but has a few minor improvements, The appearances of the 11, 11-1, 11-2,
and 11-3 werse similar, being a pair of antennae on & large screen, 8 msters by
5k meters, mounted along with the control room on a rotating strueturse. An
#A" type presentation 1s used with maximum echo for bearing indication.

D, 1ll-3-Kal (See Enclosure D]

Wavelongbthl ceeceseecsananassssccsnccocscnannccacorecnnnes 3 meters
Peak Pol\vertﬂ‘\\output. e 0 668680020869 a"00sPEP 000000 PSS s l‘-o kw
Pulse Length .eeccerceaseccscessosoncaccnscacnsccns 20 micro seconds
Pulse Repetition RAbe ceecereesncsnetrcccanseconnanocnsnsnss 500 cous
ANEEONNA cecoosssasascecassess Single, for transmitting and receiving

This radar was a redesign of the Type 2, Mark 1, Model 1 seriss and although
completed in June 1945, it was not yet in use. Although a single antenna was
used for transmitting and receiving, lobing in the horizontal plane was
employed only while receiving. The accuracy in bearing was stated to be plus
or minus 1°. It was further stated that the single lobe (when transnitting)
allowed better frequency stablility and also that some difficulty was experi-
enced in building a high power lobeswitcher. This equipment is similar in
appearance to the 11 series, the antenna and control room being mounted on a
rotating structure. Three indicators were used: ™"A" scan for warning, pip
matching for bearing, and an expanded sinusoidal scan for range.

E. Type 3, Merk 1, Model 1 (I1-K). (see Enclosure E)

Wavelength ..'.'.....'...'.l..'-.'I.‘I'.'l....'...l......l 2metars
Peak Power OUbLPUL .sececcscosvsncscsscescsccancccecsarsacrassen 10 kw
Pulse LeNgbh ccseescscscsoeessesssvsososroasssssncse 20 micro secondc
Pulse Repetition RELE ccevevevsosnscessaccosccccscconnsanes 500 cps
ANLOANA . eesesccesesevescse Single, for transmitting and receiving.

This was a medium size AA early warning rader designed for shore installations.
The antenna was composed of an array, 5 dipoles high and 4 wide, on a rotating
structure. The control room and units of the equipment are usually installed
underground adjacent to the antenna. "A" type indication is used with meximun
echo indicetion for bearing.

F. Type 3, Mark 1, Model 3 (13). (See Enclosure )

Wavelengbh ceeesccssccsansossscscsssocaccoavcorvascascocns 2 meters
Pask Power OULPUL ccsoeerssrcsrersncrcctcocesscencsnsconncane 10 kw
Pulse LeNELR cecesvecesoserossascscsccncccontacacnes 10 micro seconds
Pulse Repetition Rabe ..ceesceecr. csecscsssarsssscscscnsssac 500 cps
BNEGNNA ecevseoscessseeessses Single, for transmitting and receiving.

Phis is one of the more Popular AA warning radars, being light weight and
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easily installed. An "A" type indicator was used with maximum echo indication

for bearing. Although the deslgn of this radar was completed in October 1943,

a considerable quantity was found in storeze and installed on land and on ship-
board.

G. Type 2, Mark 1, Model 2, Modifications 0, 2, and 3. (See Eaclosure G)

Wavelengbh cceevecccsscssees 2 meters (modification 0 - 1.5 meters)
Peak Power OULPUL cescocoscesrsnsscesocssoccsccsosssssvcccncne 5 kw
Pulse Length eceevnesccscncovcsossccravensncsasccn 10 micro seconds
Pulse Repetition Rate ee-ssee.. 1000 cps (modification 3 - 500 cps)
Antennae seenevs0ssRsEs D Separate, for transmitting and receiviﬂg

This is a light weight, low power, mobile equipment., Modification 2 employed
a duplexing system to allow the use of a single antenna for transmitting and
receiving, but this was evidently unsatisfactory as recent drawings have been
revised to show twc separate antennae. This equipment was very similar to and
uses a number of units common to the Type 2, Mark 2, maodel 1, a shipboard
radar. "A"™ type indication end meximum echo for bvearing is used.

H. Mark 6, Model 3 (6;{

Wavelengbllh cecevccccoscscsvsesccccscsescsosonssenssscacsacece 3 meters
Peak POWET OULPUDL «.ececcsescscscososcaccsssosassascsocnennses 4O kw
Pulse LenRgtR .eeeecosccscssesncssscoccsancsnscancss 20 micro seeonds
Pulse Repetitlon RAbE ssceceersscsscsvsscrrscscncsscnacenns 416.7 cps
ANCOMNG cecosccescsssssesss Single, for transmitting and receiving.

An experimental radar with broad band antenna. This radar is described in
NavTechJap Report, "Japanese Experimental Radars," Index No. E-12.

Part III - SURFACE SEARCH RADARS
= (HARBOR AND RE PROTEC

These radars were designed primarily as shipboard equipments. The basic
characteristics are listed here fer reference; a more detailed description
will be found in NavTechJap Reports "Japanese Submarine and Shipboard Radars”,
Index No. E~0l, and "Japanese Experimental Radar", Index No. E-12.
Mark 2, Model 2 Modifications 1, 2, 3, and 4 (22-kai 1, 2, 3, &)
Mark 3, Model 1 (220)
Mark 3, Model 2 (32 or 10582)
Wavelength ..II....ll...."....'..‘...‘.Q....l.l.lll 10 Om
Peak POWGI“ Output ® 00 s e 00000800 s 2 kw (22-kai 1—500W)
Pulse Lengbh ceeesceecrssoscecssesasesasss 10 miero seconds
Pulse Repetition Rate ....... 2500 cps' (22-kai 3-600 cps)

Part IV - SEARCHLIGHT CONTROL RADAR

Merk 4, Model 3 Modifications 0, 1, and 2 (Ly, Ly, L3) (See Enclosure G)

¥

Wavelength 'YEEEEEEERE I I NN I BE BN R I K N S8 8238000880 EsABS 1.5 meters
Peak Power Output ‘
H ...........'..........‘.'..O..‘ﬁ.......‘ll.........Q.. 7“
% I..“'..‘..'..'.....l.........l...l..l....l..l‘...... loh
L ......O.:.'....'..‘I.I....B.....'....'-'..-.Il.l....‘. ljkw iy
Pulse iength ; '
Ll .-.;o.'oo-o-:oouca-.ioopooaoo.--ocuooo---o. 4 micrO Seconds
Lz ........Q'.."....'.-.‘......0......-... e ese 3 micro seconds
LB ..-oo.ﬂ--.-......-......................-...,3miCI‘O seconds
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Pulse Repetition REBEE .eeeesececcsoncoracascestsnscncenass 1000 cDS
Antenn8 ....ecccec00se.000.0. Separate, for transmitting and receiving

The trensmitting antenna and the bearing and elevation indicator were mounted
on a searchlight controller. The recelving antenna, composed of four ZEE%E’
lobeswitcher, transmitter, and transmitter power supply, are mounted on the
searchlight which is servo-operated from the controller. The other units were
usually installed underground nearby. The later models of this equipment
employed an "A" scope for search, an expanded "A" sweep for range, and an

- 4ndiecator similar to the moving spot scope for bearing and elevation. It wes
stated that accuracies of plus or, minus 1.5° were obtained in bearing snd
elevation. This equipment was probably copied from an early British design.

Part V - AA FIRE CONTROL RADAR
Mark 4, Model 1 (S3). (See Enclosur '

Maxrk 4, Model 2.(S24). (See Enclosu

' Wavelength ccececcoceccccoscosancasss eessssscessesasces 1.5 meters
Peak Power Oubpub cesvseccocevecccas. ceesescescssescsecese 13 kW
Pulse Length sceccvecccscaceccccsccne: essssssseass 3 micro seconds
Pulse Repetition RAte ..ccvveccsccens eessseensssssecess 1000 cps
Antennae 'CQ........O..‘l‘......".‘v‘ ® ® 8 0 " 8 ¢ P TSP OO PSS TTS Separate

These two radars wers qulte similar, the & difference being in the antsnnsae.
The 83 had three antennae; one for transmi 1g, one for elevation, and one

for bearing. It was very similar to the U Army SCR286. The S24 has two
antennae, one for transmitting and one for 3eiving. Lobing is employed on
the receiving antennae. Accuracles of plu r minus 1° can be expected in both
bearing and elevation. An "A" scope was u for range and search, and pip
matehing was used for bearing and elevatio; -

B. S8A

wavelength 'Y EEEEESEEE Y EE N N EN NN I I N BN A B B B ECE I A A I B AR B I I 2 58 0m
Peak POWeT OULDPUL seooescscsoscssccorcnoccsansovosanccsnsssass O KW
PULSE Wit +eeevsccoscsscsscscascascsscancsoscacsee 2s0 MiCre seconds
Pulse Ropetitlon RAtLE .ccesececscecnscccessscsossssssnassa 3750 CPS

S8B (Nark 6, model 1)

wavelength .Q.‘......O.........0‘...‘.-.ll“...Q‘I......I...O 60 cm
PeakPower Output I.ﬂ.‘..h'l....'....lc.l’.."l'lllld.l...l.l- lokw
PULSE WI1AHN cevevccscscesccscsosssesssacessscesas 2e9 micro seconds
Pulse Repetition RALE ..eeececccccscacccssccccscccacssasss 1000 cD8

These two radars are experimental conical scan equipments and are treated in
detail under NavTechJap Repurt, "Japanese Experimental Radars," Index No. E-12.

Part VI - RADAR FOR DIRECTION OF FRIENDLY CRAFT

‘Mark 6, Model 2 (62)

Waveleng’bh .‘.o0ooan-o0’--’-.goo.c...oo.--o-.--o--ou--.-o.-.- 2metel‘8
Peak POWET OULDUL cevececsvccrccssosesoccncccasasssacnssssasss 10 XW
Pulse Longbh c.ecvecesscososnccsesssossrcnacossssses 10 micro seconds
Plu-se RepetitionRate [ EEEESFEEEFEERE NI N NI B A B I I IR B BRI 500 cps
Antelma 'l’..'..'b‘...h.‘.'.B..Iv..o—.;.I.BOQOR‘.-.GI..‘.tll.. singla
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Wavelength ......‘....l.,.l..‘b"....'..Q....ll‘v..l.ll...l. 105 meters
Peak POWEr OULDUL eeuerieenunnieiinnrieecnrnseonccccnnnnnnnns 13 kw
Pulse Lengbl seceecec.ceneceeseiacccccennnnnenneas 6 micro seconds
Pulse Repetition RALE .eeseveeeroarcoencecenscnscennnsnses 1000 cps
Antenna '....0.......l...OIl'.!......ﬁ.lOQQIOQIOCQ.ICOQ..... Single

These two radars were used in conjunction with the M-13 IFF for direction of
friendly craft. A broad band antenna was used to allow reception on a slightly
different frequency from that of transmission. These radars are described i-
NavTechJap Report, "Japanese Experimental Radars," Index No. E-12.
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ENCLOSURE (A)

LIST OF PERSONNEL INTERVIEWED

I.U.

* %k kX X

- Imperial University

E.B.8. - Electric Engineering Section
C.B.S. -~ Chemical Engineering Section

S.8.

- Science Section

Name

Vice Adm. T. NAWA

P
b

Capt. N. TAKAHARA

Capt. & Dr. Y. ITO

Capt .

(Tech) Y. YATIMA

Capt. I. ARISAKA

Capt. K. NAGAT

Lt. Comdr. (Tech) T. HYODO

Lt. Comdr. (Tech) S. KATSURAI
1t. Comdr. (Tech) S. MORI

Lt. Comdr. (Tech) H. TSUJITA

Lt. Comdr. K. KAMIYA

* ok ok kK %k

School and Year
of Graduation

Tokyo I.U.(E.E.S.)1917
Studied Chemistry in

Tokyo I.U.(S.S.)1919-1922

Naval Academy 1919
Tohoku I.U,{(E.E.S.)1932

[
" Tokyo I.U.(E.E.S.)1924

Technische Hochschule
Dresden, Germsny 1927

Tohoku I.U.(E.E.S.)1924
Naval Academy 1923
Tohoku I.U.(E.E.S.)1934
Naval Academy 1924
Tokyo I.U.(C.E.S.)1936

Tokyo I.U.(E.E.S.)1936

Tokyo I.U.(E.E.S.)1937

Kyoto I.U.{S.S.Physics)

1936

Tohoku I.U.(E.E.S.)1936

wave,

Specialties

Chief of the Rudar
and Comminication
Department.

Head of Fourth
Section (radar inter-
cepter, radio

beacons & dir. find.)

Head of First & Sec-
ond Section (Punda-
mental researches)

Secretary to T. NAWA
Head of Production
Section.

Head of Third Ssction
of Communication
Dept. (Radio equip.)

Member of Adminis~
tration Dept.

Researcher on Mater-
ials and Components
for High Frequency
Use.

Researcher on Land
and Airborne Radars
(Type 51, 61, 63).

Researcher om ship-
borne radar(cm. wave;
viz. 22)

Researcher on air-
borne radar (meter
.3. H"B
FH-1, FK-i, H-6).

Researcher on com=
ponents and tubes
for high frequency.




=N

1t. Comdr. (Tech) O. OKAMURA

Comdr. (Tech) W. SUGIYVAMA
{(Tech) K. OGATA
(Tech) S. KAWAZU

{Tech) S. YAMANE

.Name

Lt. X, MORI

Dr. K. TAKAYANAGI

Eng. H.

‘Eng. M.

Eng. S.

Eng. K.

SHINKAWA

HACHTYAMA

ENCLOSURR (4J, contlinued

" School and Year
of Graduation

Tokyo I.U.(E.E.S) 1940

Naval Academy 1934
Osaka I.U.(S.S.Physics)
1942

waseda University(E.E.S.)

1940

Tohoku I.U.{(E.E.S.)1941
Tokyo I.U.(E.E.S.)1941
Kyoto I.U.{E.E.S.)1942

Naval Academy 1940

Kuramae Tech. College
1921

Waseda University 1933
(E.E.S.) :

Pokyo I.U.(S.S.Physics)
1933

Tokyo Physicsl School
1929

Washington University
U.S.4A. 1934

Waseda University 1930

RESTRICTED

Specialties

Researcher on tubes
for cm, wave,

Head of Research ia
Yokosuka Branch (re-
search on installation
of ship-borne and land
based radio and radar).

Researcher on high
frequency cable in
Yokosuka Br.

Researcher on land
based radar (cm. wave;
viz. 61)

Researcher on land
based radar (meter wave
i.e. 14,62).

Researcher on airborne
radar, counter mea-
sures.

Teacher in Radar
Training School.

Consultant to T. NAWA,
Head of Third Section

- {Radar)

Researcher on radars
(meter wave i.e. L-2,
L-3, S=3, 8-24, N-6,
M-13)

Researcher on high
frequency circults for
cm. wave.

Researcher on airborne
{meter wave N-6)radar.

Researcher on airborne
radar intercepter and
shipborne direction
finder.

Consultant to H. TAKA-
HARA (researcher of
radio freq. instruments
in Electro Technical
Laboratory of Japanese
Government).
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Name

Mr., S. NISHIYAMA

ENCLOSURE (A), continued

School and. Year
of Graduation

Uta University 1932

~

Specialties

Interpreter (had no
relation to Second
Nav, Tech. Inst. up to
the end of the war;
belongs to Electro.
Tech. Lab. of Japanese
Government )
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ENCLOSURE (B)

_ LIST OF DOCUMENTS FORWARDED TO WDC THROUGH ATIS
NavTechJap No. ATIS No. - Title

ND21-6073 - 3328 - Instruction Book, Temp. Desig. Mark 1 Radar

6074 3329 Modification and Repair, Temp. Desig. Merk
-1 Radar

- 6075 3330 Instruetion Book, Temp. Desig. Type 3,
Mark 1, Modsel 1 Radar

6076 3331 v Installation Reports, Temp. Desig. Mark 1,
. Model 1 Radar

6077 3332 Installation Instructions, Temp. Desig.
' Mark 1, Model 1 Radar

. 6079 3334 Installation Modifications, Temp. Desig.
: ; Type 3, Mark 1, Model 1 Radar

6080 ' 3335 Instruction Book for Transmitter, Receiver
and Indicator for Temp. Desig. Type 3, Mark
1, Model 1 Radar

6081 . 3336 - Installation Instructions, Temp. Desig.

Mark 1, Model 2 Radar

6082 3337 . Moaification Reports, Type 2, Mark 1, Model
. 2, Modification 2 Radar

6083 3338 . Modification Reportd, Type 2, Mark 1, Model
2 Antenna

60814 3339 Operating Instructions, Temp. Desig. Mark 1,
Model 2 and Mark 2, Model 1 Radars

6085 - 3340 Instruction Book for KO(A) Model 1 Indicator
used with Type 3, Mark 1, Model 3 Radar

6087 . 3342 . Instruction Book, Type 3, Mark 1, Model 3
' ‘ ’ Land-Based Radar

6088 3343 Installation and Maintenance, Temp. Desig.
) Mark 1, Model 4 Radar

6089 3344 Instruetion Book Antenna Switching Device
: used with Temp. Desig. Type 3, Mark 2,
Model 1 Radar

6090 3345 Antenna Coupling Device used with Type 2,
: Mark 2, Model 1 Radar

6092 3347 '~ Instruction Book for Receiver used with
: Temp. Desig. Type 3, Mark 3, Modei 1 Radar

6093 |  337L Instruction Book, Temp. Desig. Mark 2,
v Model 2 Radar

6095 3349 Operating Instructions, Mark 2, Model 2,
: Modification 2 Radar

16
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ENCLOSURE (B), conttnued

NavTechJap No.i ATIS No. Title
6096 3350 - Operating Instructions, Mark 2, Model 2,
: , Modification 3 Radar
6097 ’ 3351 Instruction Book, Mark 4, Model 1 Redar
i 6098 3352 Instruction Book, Temp. Desig. Mark i,
Model 3 Radaxrx
. 6099 3353 Instruction Book, Mark 4, Model 3, Modifi-
! = . cation 1 Radar
6106 3385 Radar Maintenance
_ 6155 3357 Installation Drawings, Mark 1, Model 1,
B : _ Modification 2 Radar
6156 3358 Receilver Operating Instructions, Mark 2,
, Model 2, Modification 2 Radar
6157 l 3359 ‘ Indicator, Type 3, Mark 2, Model 1 Radaxr
6158 3360 - Operating Instructions, Mark 4, Model 1
. ”Radar
6160 3394 Radar and Radar Intercept Receiver
Installation Instructions
6163 3395 Table of Naval Radar
6166 3422 Instructions for Handling on Land the Type
. , 3, Mark 6, Model 4 and Type 3, Model 4
: - Antenna
6216.2 3404 . Experimental Report, Type 2, Mark 1, Model

2, Modification 3 Radar and Radar Using
Submarine Antenna .

6216.3 3404 Installation Report, Type 3, Mark 1, Model

\ 1 (11X) Radar
6216.5 h 3404 Report on Tuning the S3 Radar Installed at
CHICHITIMA
6216.7 3404 Tuning Procedure for Mark 4 Radar
6274 , 3368 Trouble Shooting Table for Temp. Desig.

Type 3, Mark 2 Radar, Jume 1945

6275 ) 3407 " Imnstructions for Installing Radar and Radar
= Intercept Equipment (Proposed) land Instal-
lations, April 1945

6277 T 3367 Modifications in Installing Temp. Desig.
: Type 3, Mark 1, Model 1 Radar, Feb. 1945

6278 © 3409 Experiments on the Temp. Desig. Mark 6,
= \lodel 1 Radax

1

17
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WavTechJap No.

RESTRICTED
éﬁébpsbns (B), continued

ATIS No. | Title |
3369 ;5!fj,'memp, Desig, Mark 4, Model L Radar
3448 . Radar ‘and RedariIntercept Installations
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ENCLOSURE (C), continuea

Figure 4(C)
INDICATOR POWER. SUPPLY
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Figure 1(D)
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ENCLOSURE (D), contlinued
e e _RECLIVING ANTENNA g 5707
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ENCLOSURE (D), continued

AGGURAGY: %KM, h1*
RANGE: 200 KM. ~
WHMVE LENGTH 3M

PULSE LENGTH: 20 JS:
POWER OUTPUT: 40 KW

6/4 BEAM ANTENNA

N

(

LAND BASED

TRANSMITTING
PATTERN

“OTOR_‘)—"“_‘"H’H'FI

CGONTROLLER
FOR
INDICATOR

RECEIVING FEEDER

Bl: DISCHARGE TUBE

SW: SHORT-.CCT BAR
REGEIVING PATTERN .

" TRANSMITTING FEEDRR

IVEN BY MCTOR

REGEIVER INDIGATOR

TRANSMITTER

SOURGE:

e . ——

MOVING PART f

FIXED PART l

BLOCK DIAGRAN 11-3-KAI

e

~ ANGLE
REPEATER



E-03 ENCLOSURE (E) ~ RESTRICTED
ANTENNA NO. DESIGNATION [MKTYPE NOTES UMT HO, DESIGNATION MKTYP JOTES AMT
ye3 7_|INPUT TERMINAL NAVY | 5INGLE ConTacT] | 6/ v_.o_ﬁ CL CIR.OPEN COIL c1-3/116R /

2 |COUPLING CONDENSER, 10000#FY 1 62 |AN .n_ouw“no_r - er-356
4 |AMPLIFIE R #/ RH-4 | 63 |TERM L FOR. ABOVE,
JUUAA W)V AN .>.>| 2 AN 4 _|FIL. HEATER TRANSFORMER. 9" 200 %5 12%| |_| 64 |Hi- FRE.G.. CHOKE COIL - I
VYV VV = 5 |CATHODE BJAS CONDENSER.  [c-2 [I6KH ] 65 H. V. T TNAL araiuea 11
T ¢ |BY-PASS COND. FOR ABOVE 3isy 0P-654| 27 F000¥ i 66 |JUNCT|ON PARE L(TERINALY
. 7 |LATTICE WORK CONTRPL mm.u_mﬁ 2668, monp 1 67 |SAME AS ABOVE.
/2 0 & o0 / 2 & |SCREENING LAT. WH.RESIST c-2 | POOFR o i | 68
o i = o v 9 |BY-FPASS COND.FOR AROVE Rifei0P-662 ||kF 000 FikR" | 69
" o J » A 10_|{OUTPUT TRANS FORMER TE. |2067:300T | | 70
s I [B0s lED KL /| PLATE RES[STANCE €-2 liowh _ 7/
6 |o ol 41 1 1 : d 12 [VOLTAGE DROP RESISTANCE[C-§ [200% 1 72
- T = 1 TN I3 |SAME A S ABOY : c=-3 |loexh [ 73
..... | i2 o | G| & |BY-PAS S COND.FOR ABOVE. 7%
1 ARy 1R £ [AMPLIFIEIR. % & 73
3+.a H , - - 6 (ILLEG.) _ - . l.Ww
17 |cCATHODE BIAS RESIS. c-2_ 110
= ! (@) T gl 18 |BY-PASS COND. FOR ABOV E _ |0D-G5C | 2/ FRRR A (78
, A vm% %:H /9 ICONTROL LAT'WK,. LOND, c-2_ [lokh 73 |
~ . 147 mepeLl 4 20 (OUTPUT TRANS fORMETS |TF- | 3007 !800T | | 8o
96 60 2l [PLATE RESISTANCE. Jc-2_ |I6¥h 1 8] |PLATE VoW .GUPP, RECTUBE. 1
: {1367] 22 VOLTAGE*DROP HM.ESIST. c-5-_|30k% ] BZ | FIL, HEATER. TRANSF 3 18"A220 "% 1
"~ B £3 | BY- PASS COND. FOR. ABOVE [0P-65627F3000" <. | | 83 20"A7S 7
| Q 24 MODULATION TUBE. T-307 ] 84 0.5 PER0Khearer] 2
03 0 25 FIL. HEATER TRAIN SFORMER "~ 1678220."%Y 85 |IRESISTANCE. M0 %6 P
: 26 CATHODE BIAS RE$!S, C-2__|20F% 86 |INPUCTION €Ol 0.0/5H 0,060 | 1
6s 85 27 |BY-PASS COND, FGR ABOVE. |OR$56 [2#F30007 87 IBBSENT
...... =04 26 |[CONTROL AT.WK. RESIS,[c-R |IOK? I 35 | T
671 29 | PROTECTI/VE GONDENSEROP-L53[0/FFa000Y 1 85 [MIT . cT-31i219 | ]
30 COUPLAT WK RES. |C-2 |20%™ I ) -PASS COND, D_Evlﬂﬂkmt M E3000v [
3l DI SCHARGE L, cT-8I227 | | o |FUSE. _ R fomepiie ¢¥a0a| 2 .
| : ISR a—_
4/ |POWER SUPPLY TRANSF. I 93 " 0|2
42 |SELENIUM RECT)FIER 8+2 94 | POYWWER SUPPLY SWITCH CT-2i1244 L
43 FILTER RESISTANCE -2 ] 95 | 1 MINAL PANEL, . CT-ZES ]
4L EILTER CONPENSEMR P56 | 2 HF 3000Y | |
* 45 SAME AS AFOVE O0P-656 [2#F 2000Y .
. 4o PEWE R SUPP, QHANGE SW. CT-8l24] i
st 8 : m
— -~ Py K
[ 5 BSCILLATOR. TUBE T-an ]
: R : 50 %2 SAME.AS ABOGY E ,
= b 7{bbo  goo) , 4 _mm FILAMENT BY-PASS CONP. cT-31143
- wu..m. 4 SAME AS ABOVE.
, &. FIL.CLOSEPL.CIRI [OP%~ (ColL cT-8l4 1.
. rb-- -xm||. 5¢ FIL . HEATER TRANS. 1i5¢ ..:Q
. R S 57 PLATE AMMETE AT LR
) 4 58 BY-PASS COND. FORABOVE (oiL PAPERD-1250 _ooo%.mw.ﬁ.
N 59 hx>zmm OVER SW. FOR ABOVEMk92| 92 e
60 “ PR T ER > W

g

:?% 16y

U \rReyserrnen
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ENCLOSURE (&), conttnued

RESTRICTED
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+100
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0——a + 200V
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SOURCE 4 |
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EILAME
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Figure 2(X)
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ENCLOSURE (E),) continued
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Figure $(E)
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RESTRICTED

.E'HCLOSURE (E), conttnued

RADAR 3~ '
(RAZ " ANTENNA . HORIZONTAL PATTERN .
For Lond Use - L\

OUTPUT POWER ~ 10 KW, _.M._m_. -~— e

900 ——=

FREQUENCY = 150 M%s

PULSE LENGTH = 20 M.

RANGE = /50 M. X
=22-% KM

ACCURACY 2-9 K E—

s
X .

<

y .

o el 11 8wigec Bymm)

HE caBLE

PROJECTOR Dia. l0mm: Pipe " REFLECTOR Dra. 3™ Syt Net
o Mesh 50™3 spmm

BG-75-A
Range Scale

a : o-300
osc. P
Osc.

2oz2s1%

-

311) Mod

Impulse
2nd Amp.

g 0Y 7) impvise
13t Amp.

Fidure 5(K)
BLOCK DIAGRAN

Sine Ware
o8.c.
503

AC 12y DC400Y  pc 1500y - Ac ac acyPlate 0Ly Plate
Flamdpt  PrlG BTyHT | Friamént ¢riolsewrce 1.7 $o0ree HI | Sovrce

@ @ O @

— RECEIVER ymir — . —INDICATOR UNIT — TRANSMITTER
UNIT

VR unt
(A Each Uni# ENCL. CC8) RESTRICTED

] ] IAC #98000% 9 : MARK /
2z0¢ il OEL | mMoouir
" BLOCK Dl
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ENCLOSURE (F)
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Figure 1(F)
ANTENNA B1
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ENCLOSURE (F), continued

- ROIECTOR
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. Figure 2(F)
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RESTRICTED , - ENCLOSURE (F),: continued E-03

; No, NAME TY PE |NUMERICAL VALUA] AMT,
¢ e '
, 1 [ INPUT TERMINAL ONE POLE concent] § : .
7 |CouPLING CONDENSER|TYPE-2]10000 BF (MiCA) | 1
3. | FIRST AMPUMIER TUBE | RH -4 11
TIRST § SECOND AMPLIFIER ” V¥ o N
[ YuBE FlamINT TRANSFORNG 9 220f wofie) 2’|
B 5 _[cATHODE BIAS RESISTANCE] €2 | o kA 1
CATHODE BIAS RESISTANCE LI
6 Iaivass conpmNSER op-654/2F7 1% (aF) 1
7 |CONTROL GRID RESISTANCE WV200-3A] 50 K. 1
[ 8 [SCREEN GRID RESISTANCE | c-2 | 200K . 1
SCREEN GRID.RESISTANCE E v
9 |BIPASy CompENSER |0F-652 1 Co.k) 1
10_[oUTPUT TRANSFORMER [TYPE-TF | 3007 = 3007
11 |PLATE RESISTANCE | c-2 [I10K
. » 12 NOLTAGE DROP RESISTANCE | C-5 | 206 KL
. ! 13 u e c-3 106K '
. [VGLTAGE DROP RESISTANCE] HE v
4 |BiPASS CONDENSER lop-e54 2" T V%Y (p.F) 1
15 |secoND AMPLIFIER. TUBE [T-307 3
17 _KCATHODE BIAS RESISTANCE { C-2 16K 4
[CATHODE. BIAS RESISTANCE HE RV
16 IBirAsS COMDENSER - |oP-656 |27 3™ (0F) [ 4
19 [CONTROLGRID RESISTANCE [ -2 | 10K JL
20 |OUTPUT TRANSFORMER [TYPETF| 300T e 30607
. 21 |PLATE RESISTANGE c-2 |lox.n )
22 [VOLTAGE DROP RESISTANCE | C-5 [ 36K JL
; [VOLTAGE DROP RESISTANCE |, P
23 |51PASS CONDENSER OF-c56 [2HF 3 (o) 1
24 |MODULATOR TUBE - T-307 i - =
MODULATOR TUBE FILAMENT VA ol i0Y12Y
25 | TRANSPORMER - ¥ 220, 1107127
26 |CATHODE BIAS RESISTANCE [ c-2 120K i -
CATHODE BIAS RESISTANCE HF giev
7 IiPASS CONDENSER oPese (27" 3 Co.F) [ 4 B
2B [CONTROLGRID RES)STANCE, | C-2 | 20KL -
29 |DC.CHOKING CONDENSER [0P-653 | 1! 3%V (O.F)
30 |GRID SERIES RESISTANCE [ €-2 | 20K 1 N
3} |ARRESTER 7-3it2aT] 1
,,,,, 41 _|SOURCE. TRANSFORMER - i
42 JSELEN- ~la+e
43 |SMOOTHING RESISTANCE | c-2 | T - .-
44 |SMGOTHING COMDENSER  |0P-656 [2FF 3K' (O.F.) .
45 ] v - I 1 o,
4%_|SOURCE EACHANGER . kr-3i1241 1 o ) : oo
51 |0SCILLATOR TUBE -3 s
i " 52 [ - « i ) o
! 53 [FILAMENT BIPASS CONDENSERET-301143 -
~ 54 { " . “ "
: . |55 JFitaMENT TURING CoiL__[cT-312: :
o |[56 IFILAMENT TRANSFORMER | ~ 1
'S7 [PLATE_ AMMETER TYPE-7 | 0.C.50 MA 1
PLATE AMMETER b. W, )
S . 58 BIPASS GONDENSER D-1250][1000 .3.;:.:5. K . B
. ; 59 [PLATE AMMETER EXCHARGER | NE 92 | A
60 » . = 4 iA !
- 61 |FLATE TUMING ColL cT-3hisz
g ) 62 [ARNTENA COUPLING COIL  [CT-30156
: 7 | 63 JANNTENA CoUPLING coil. 2
¥ TERMINAL ) )
: 64 |NIGH FREQUENCY CHDCKING GO CT-21189 [ -
- &5 (HIGH TENSION TERMINAL {cT-31t198] i ,
- 66 |CONNECTING TERP{NAL BOND| 1
6T | » " w n
. 8] |PLATE SOURCE RECTIFIER | K-250 . 1
- : 82 |FILAMENT TRANSFORMER. i8VA 200" 10/57 | ¢
: I [ 83 [SoURCE TRANSFORMER 1550V4 220 10%% 1 : :
B4 |SMOOTHING CONDENSER_|OP-606 |0S"F 20KY (0.F) 2 .
85 | LOAD RESISTANCE €5 Jipn [: ' '
' e B6 [INDUCTION Coll 0.015H _0.06H
.
B9 [OVERLOAD RELAY T3z i
JoveErL0AD RELAY KV :
o) : : MF B
| " leipass conpewser  [0P-BS5 |PT3T CaR) | 4
91 [FUSE NE302 [TYPR2 2
92| » 2
93| 2 -
94 |SOURCE SWITCH CT-3l2dd 1
g9g |1t RMINAL BOARD CT-3ie3 1
(S0t B.CE EXCHANGE) .
|

Lo S B : ELLGTRIC LOGURGE

w&% 3R L "
TRANINTTTER
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e\ v

(29 A
& @ . Z
VYW -
NO. ~NAME VALVE | TYPE |aMT.{f NO NAME VALUE
). | MAIN OSCILLATOR. CojL (1-3) 800 Mu|eis-rRm 12 | | 44 | PHASE SHIFTING RESISTANCE CONTROL! 500 K= { W-2
2 “ v CONDENSER 12 gaswn |917-N-4325] | |l 45 | CONTROL GRIiD BIAS RESISTOR oo k< | 0
, 4¢ | AmpLIFIER _(b) ' uz=
b oL " ] 47 | CATHODE RESISTANCE 0.2k~ |
5 | MAIN OSC. GRW) CONDENSER 0.1 AF 1KV] M-60 1 48 o uw  CONTRQL 0 Ko M2
@& | CONT'ROL. GRID BJAS- RESISTANMCE | fo K-~ =3 ] 49 ) BYPASS CONDENSER 4 MF 2XY (KD
S | MAIY OSCILLATOR TUBE VZ-6C6 | ) 50 | AMPLIFIERBIAS YOLTAGE DIVIDER RES. | 40 K=~ |
& .| S.G. BYPASS .COND. 1AF 2Ky |Xob-102Q | 1 51 S.G. RESISTOR 10 Ka -
) 5..G.. RESISTANCE 700 k== | ¢-2 [ 52 = v BYPASS COND. 102 F SKV | K00~/
70 | GRID RESISTANCE 100k | C-2 ! &3 | PLATE SERIES RESISTOR 10 X< =
- 11 |"COUPLING COND. .005 YKV| M-60 i 59 - m o - T
. 12 | CONTROL GRID BIAS RESiSTOR | 100 kK=~| C-2 i 55 “ BYPASS COND. IO F 2KY
)3 | AMPLIFIER. TUBE (a) y2-6C6 | | 56 | COUPLING CONPENSER -1PF Xy
19 CATHODE - RESISTOR (a) 15 Ko <t ] &7 | CONTROL GRID BIAS RESISTOR 100 Ko} - €3
15 T ) 5 Ko~ c-a ] 58 SATURATED AMPLIFIER (C) U=
16 o -~ -BYPASS --COND- IAF 2KV [KoD-j020| 59 CATHODE RESISTAFCE 10K | €
7 MAhIN O0SC. WATCHING JACK MdJ-7 JACK|MOD-95263 | |} 60 " gYPASS COND. 4 PF-2RY -
8 S.G. BYPASS COND. | AF 2KY [KoD-j020 | G/ | SAT. MPL.(CLVOLTAGE DivIDER RESIS. | S0 K< C
19 S.G RESISTOR 100 K| C-2 | 62 | $G. RESISTOR 100K
20 | BACK COUP COJL. FOR DAMPED OSCILLA 20i-56-16 | | 63 © _ BYPASS COND. 1»E 2KV |KOD-
2 PLATE BYPASS. COND. 10MF 2KV | Kop-1020 | 64 PLATE SERIES RESISTOR WK=| &
22. v RESISTOR 5 K 2 1 65 " n " 3 K= [
23 i " 5 K<+ . c-2 ] €6 " " " 10 K= C=
29 w  BYPASS COND. | PF_2Ky{Kkop-1020 | | 67 " " = BYPASS cos IMF 2KkY
25 | DAMPED OSCILLATOR TUBE. VZ-6CAR | | 68 | COUPLING RESISTOR oKt e
26 CATHODE RESISTOR 50 K c-2 1 €9 " COND. L 5F TRV
27 " » " CONTROL 20 k= [Nv-200 SA] | 70 | CONTROL GRID BIAS RESISTOR; 3co0Ka| C-
28 " BYPASS COND. OISEF IKY M-¢a ! 7 SAW-TEETHED 0S¢ TOR Uz
29 CONTROL GRID RESISTOR 100 K- c-2 [
30 QUTFUT AMPLIFIER TUBE uZ-6C6 | )
31 | CATHODE RESISTOR 10 K= c-2 )
32 7] " 20 K-> cC-2 ] .
33 " BYPASS COND. J10MF 2Ky | KOD~1020| ) 7G | TIME AXIS SAW-TEETHED WAVE CGND. |.cosPF Ik M-
34 'PLATE RESISTOR 10 k= c2 1 77 |+« AMPLITUDE CONTROL 30 k= | wy-2d
35 " BYPASS COND. I0MF 2KV| koD -joR0} 1 78 | » AUXILIARY EESISTOR 2o} &
3¢ | syncHRous SIGNAL COVUPLING COND.|{.IMF Ikv| m-&0 1 79 v v AMPLITUDE CONT. BIFFSSCoMp, XI5 AKSL
37 " I RESISTOR 500 K= | C-2. 1 il 8o *4»_ ;
38 | CONCENT. FOR TRANS. SYNC. WAYE | &) |TIME AXIS AMP CONT. BYPASS conD. |Soo™= Jox 5
339 |RESIS. ATTEN. CHECKING FOR BACK Couf1coo Gog| TYPE §03| 1 i| 82 | » » VOLTAGE COUFLING COND. BIMF iKV
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