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"SUMMARY

ELECTRONICS TARGETS
JAPANESE ANTENNAE

: Radar antennee in use were of five principal types: mattress
arrays, ladder type broad-side arrays, Yagi and Yagi arrays, horns, and
parabolic reflectors. In geaeral, mattress and Tadder type broad-side
arrays were used with air search radars, Yagi arrays with Aa fire control
and searchlight control radars, and horns with centimeter equipments.
Parabolic reflectors had not come into general use at the end of the war
but had been adopted for use on several pieces of new equipment.

. A broad band antenna (145me %o 155me) for use with IFF equipment
is described, as is a large cylindrical antenna 19 meters high and 17 meters
in diameter. RCM antennae and an antenna for underwater long weve radio
reception are discussed.

RDF and airborne antennae are only summarized. Detailed descrip-
tions and analyses are available in NavTechJdap Reports, "Japanese Airborne
Radar", Index No. E-02, and "Japanese Radio and Radar Direction Findersw,
Index No. E~-05.

o The antennse ingpected were without exception of simple design -
and mediocre constructiop. No unusual or exceptionally high performance
antennae or components were found in production model equipments or in
laboratories. , , ’

NTJT «L+E-16
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INTRODUCTION

The report which follows describes findings concerning Japanese
antennae. Preliminary investigation disclosed that the antennae of primary
interest were those in design and test stage. Therefore the bulk of the data
presented on experimental antennae has been collected from the designurs of
Japanese naval radar equipment and their consultants.

Various laboratorics, test stations, and pieces of equipment
were inspected in order to verify the iprormation given by the interrogated
personnel. Operational data on experimental antennae could not be verified
beczuse such equipment had either been destroyed or rendered inoperative
prior to the arrival of the investigators in the target areas.

The documents listed in this report have not been translated.
They will be available at the wWashington Document Center.
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“THE REPORT

PART T - GINERAL

A. RDF Antennae

Although the Japanese have done con31derable research oa redio direction
finders,all antennae inspected appear to be convential in design. Since the
antennae are the most important components of FDF equipments, they are dis-
cussed in MavTechdap Reuort "Japanese Radio and Radar virection Finders"™,
Index No. E-05.

B. Airborne aAntennae

A considerable amount of researcii was done on airborne antennae. The bulk of
this research effort was directed toward the improvement of Yagi and doublet
type antennae and the adaption of these types to new radar equipments. Of
principel interest is a revolving beam type antenna used with the Gyoku 3
radar installed in-night fighter aircreft.. It uses an omnidirsctional Theta
type antenna and doublet antenna with & goniometer coupler to produce the re-
volvinz beam. ILnclosure (B) is a block dlagrxm of the Gyoku 3 radar and in-
cludes a sketch of this antenna.,

Alrborne antennaz are covered in detail in NavTechdJap Report, "Japanese
Alirborne Radar", Index No. i-02. -

C. Underwater Antennae

Japanese submarines were equlnped with a receiver for underwater reception
of a long wave sSignal (17.3 kc¢) from a transmitter on land. The orlblnal
antenna used was the standard R/WDF loop. Later installations used a small
compact dust core antenna which was suited to mass production. This antenns
is discussed in NavTechJap Report, "Japanese Sonar and aAsdie", Index No.
E-10. Pertinent documents are as follows:

NavTechJap Documents No. ND21-86007
(See Enclosure (&) HD21-6142
B ND21-6268

D. rotation Systems, Duplexers, and Rotary Joints

Antenna rotating systems were very eleuentary. Iand train was the principal
method used. Most search sets were equipped with a motor to turn the antennsa
for continuous search. Synchro control of the antenna was ussd on only one
piece of equipment the (22) modified Tfor Tire control use on ships. This
synchro system was custom built for eacli installation. i

Duplexers were of conventional design in all equipments in which they were
used except: for the .single horn modification of -the (22 Kai 3) radar which
used & polarization shifting duplexer. .

"No unique or partlcularLy efricient rotary Jjoints have been discovared.
Rotary joints and duplexers are described in deteil in NavTechJap Report,
"Japanese R F. Transmission lines, Wave Guides, Vave Guide Fittings, and
Dislectric Naterlals" Index No. iE-20.

H. Mlscellaneous SR o . .

Ne antennae have been devnloped which pernit 31maltaneous transmission and
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reception or which permit simultaneous ‘lobe compéarison. .

No information is available which indicates that any work was done on variable
frequency antennae. ‘

No data has been discovered which indicates that any work was in progress on
rapid scan antennae or on wave guide.dielectric lens antennae.

 Of general interest are theoretical studies on various types of antemnae con- -
tained in the following documents: .

.. NavTechJap Docugments Mo. ND21-6000 to: - .- ND21=6044 -
. NDR1-6000.1k ... . ND21-60L6
(See, Enclosure, (A). .. ND21-6002. . ND21-6047
o ND21-6015 ND21-6048

MND21-6043

PART II - AIR SEARCH RADAR ANTENNAE

Alr search radar antennae were, with two exceptions, of - -
.converitional. types familiar to.any: technician acquainted
~with American raders,. The types of antennse most commonly
. used were mattress arrays of  seversl sizes and. configura=
.. 'tions and.a ladder typer broadside array. Yagi. arrays and
.., parabolic. antennae were used - to a.lesser exteut on those
radar$ which were used for purposes in addition to detec-
tion of aircraft. Duplexing systems in use are standard
in .every respect. S : oo : .

A, ¥attress Type Arrays

Matress type arrays were used on the following rsadars:

.-Type 2 Mark 1 Model 1. .. . . - o{11)
..Type 2 Kark 1 Liodel 1 Modification 1 . (11-1) .

. .Lype -2 Mark .1 llodel 1 Modification 2 , oo {11=-2) 4
.. Typeé .2 llark 1 ilodel 1 Modification 3 . ) (11=3)

* . Protyve Air Warning Radar . . . : (11-3 Kai) .
Type 3 Mark 1 Model 1 ({11 K)
Type 2 Mark 1 tiodel 2 I : o (12) -
Type 2 Kark 1 Model 2 Modification 2 : © (12=2)
Protype Mark 6 Model 2 P (62)
Protype Mark 6 Model 3 (63)
Rader to Guide Boats. .. . . . S - (TH)
Type 2 Mark 2 Model 1I° ~ C ' S{21y

- -Type 2 Mark 2 Model 1 Modification 1 <0 (21 Kal 1) .

. ... Type 2 Mark 2 Model 1 Modification 2 (21 Kai 2) -

. Type, 2 Mark .2 Model. 1. Modification 3 (21 -Ral 3)-.
Type 2 Mark 2 lodel .l Modification & (21 Kal )
Type 2 Mark 2 Model 1 Modification 5 . (21 Kai 5)

The antenna= used with all. of .the above .radars are of conventional design..
except that'uraed with the (62) and (TH) radurs. All consisted of end-fed .
dipoles in various combingtions using parallel, wire feeders to the elements.
“Vire mes: was used as a reflecting surface. They were all horizontally

polarized.

The (62)_§hd‘ Tﬁj.fﬁﬁﬁrs usédké’vgftically pblarized broad band?énténna

which {5 discussed in Fart IVS

The Type 2, Mark 1, lodel 1 radar and modifications were equipped with large
mattress arrays apnroximately 25 feet wide apd 15 feet hizh. The character-
isticsvcﬁlnhese,antennag_arefwellAknown since egquipments of . this series were

8
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captured early in the war. All of these antennae have separate transmitting
and receiving arrays except the-{1l-3 Kai) which employed duplexing. Enclo-
sure (M), "Table of Japanese Ngval Radars", shows the type of antenns used
with each radar and lists the:Salient characteristics of these antennsae.

The (11 K) radar used an antenne composed of an array four elements wide and
six high. Duplexing was employed. Enclosure (C) is a schematic diagram of
this antenna. It shows the arrangement of the radiating elements and ti:e sizes
of the various components. Performance data is available in Enclosure (M).
Additlonal information on this antenna is available in NavTechJap Document

4 No., ND21-6277 (See Enclosure (A)).

The remaining mattress antenna of note is the one used with the {21) shipborne
radar and its modifications. The first antenna of thils series consisted of
two separate transmitting and recelving arrays, each consisting of an array
six elements wide and two high, This antenna was also used on the (12) and
(12-2) land based radars. It was replaced on these pieces of equipment by the
standard ladder type antenna because of 1its poor stability characteristics.

In an effort to improve the performance of the (21) radar an antenna consisting
"of a transmitting array four elements wide and two high and a reseiving arrsy
three elements wide and two high was designed. The next modification was an
array four elements wide and three high which employed duplexing. This anten-
na was then modified to become array four elements wide and four high. The
(21 Kai 4) and (21 Kai S) radars used this antenna., Figure 1 shows an antenna
of thls type as insTalled on the flight deck of CV KATSURAGI. Tt was intended
to install a horizontally polarized version of the broad band antenna used
with the (62) radar with the (21 Kai 5) radar. (Se¢e Part IV.) No shiptorne
installations had been made. CoL o

In spite of the numerous antenna modifications,the (21) radar and its modifi-
cations were never &s successful &s desired because the antenna was extremely
~difficult to tune and the rotary joint was unsatisfactory.
2

= This antenna was also tested for use with a radar intercept receiver.
NavTechdJap Document No. ND21-6222, (Enclosure (A)), gives the results of this
-test.

Enclosure (M) gives performance data on these antennae.

Additionel informaetion on mattress arrays 1is available id%the following docu-
ments, which are described in Enclosure (A): =

NavTechdap Documents No. ND21-6065
Rt ©. ND21-6089
. ND21-6090

a

B. Ladder Type'BréédSiﬁéﬁhfrqy”

The ladder typgfbroadgi&é_%fray was used’6n the'fdllowing radars:

" Type 2, Mark. 1, Model 2, Modification 3 (12 Kai 3)
Type 3, Mark 1, Model. 3 ~T13)

Type 3, Mark 1, Model. 3, Modification 3 (13-3) °

This array was used on 150 mc redars. 1t consists of an array of four steps
of two elements backed by parasitic reflections. This array was considered
very efficient. The (13) radar was the primary shipborne air search radar.
Figure 2 shows the (13) antenna installed on theée meinmast (looking aft)} of
CV KATSURAGI. -

Figure 3 is a view of the foremast (looking aft) of DD HANAZUKI showing the
(13) and (22) radar antennas. Figure L shows a mainmast installation of a/f
(13) antenna on the same ship.

i1l
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Figure 1
FLIGHT DECK INSTALLATION OF TYPE 21 KADAR
ON CV KATSURAGI

Figure 2 .

. : , o TYPE 13 RADAR ANTENNA INSTALLED OF WAINHAST
- e : OF CV KATSIRAGI
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Figure 3

13 M) 22 RADAR ANTENKAE O\ FOREYAST
OF Dy BANIZTET

Figure 4
TYPE 13 RADAR ANTENNA ON MAINMAST OF DD HANAZUKT

11




D Figure 5
TYPE 13 RADAR ANTENNA AS INSTALLED ON A SUBMARINE

. Figure 6
DIAGRAM OF EXPERIMENTAL CYLINDRICAL ANTENNA ARRAY
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Enclosure (D) is an installation diagram of the (13) antenna. Enclosure (E)
is a schematic diagram of the same antenna. These diagrams may be consulted
for construction details of this antenna. See Znclosure (M) for performance
data, Additional data is available in the following documents listed in
Enclosure (A):

NavTechdap Documents No. ND21-6216"
: ND21-6216,.9

C. YAGI Arrays

Yagi arrays were used principally on searchlight control and AA fire control’
radars. The only applications of this type of array for search purposes were
on the (13) radar installation on Submarines and on the Mark 1, Model L4 (14)

radar which employs lobe switching. .Figure 5 shows a (13) installation on &
submarine. : S S . —

D. Cylindr;@al Array

|

A large 6 meter cylindrical antenne was designed for 360 degree electrical -
scanning. This antenna is 19 meters high and 17 meters in diasmeter. It is -
composed of 24 vertical elements arranged as shown in. Figure 6, It is hori-
zontally polarized. A rotating goniometer located in the center of the array
two meters from the base sweeps the beam by shifting the phase of the various
elements. The main lobe is 18 degrees in the horizontal plane. Tha princi-
ral minor lobes are two 12% back lobes (one on each side) and two 9% side
lobes in front. The theoretical gain is 18.7 db.; actual overall gain is
about 16 db. This antenna has nnt progressed beyond the experimental stage.
Since the only antenna built has been destroyed additional data is not
available,

N PART III. SURFACE SEARCH AND FIRE CONTROL RADAR ANTENNAE
A, YAGT Arrays

Yagi arrays were most frequently used on land based radars for searchlight
control and AA fire control. . When accurate bearing and position angle data
were desired, the comparison method, using Yagl receiving arrays,was con-
sidered the most practicable. = Lobing was always accomplished with receiving
arrays only, on - the theory thet more accurate bearing determination was poss-
ible when "lobing only with receiving antennae.

Yagl arrays were used on the following radars:
Protype Mark 4, kodel. 3 - (L)
- Protype Mark 4, Model 3, iodification 1 (L2)
Protype Mark L4, Model 3, Modification 2 (L3)
Protype- Mark 4, Model 1 (S3)
Protype Mark 4, Model 2 (saL)
Type 3, Mark 1, Model .3 when installed on submarines.

Figuré 7 shows a typicaljihétallation of the (S24) redar antenna to control
an AA battery.  Enclosures (N), (F), (G), and (H) are assembly and schematic
diagrams,of the transmitting and receiving arrays of the antenns shiown in
Figure 7. UL e T '

Enclosure (I) 15 a schematic diagram of the (S3) radar antenna. This radar
is the Japanese copy of the U.S. SCR 268,

Enclosures (J) and (K) are installation diagrams of the (L2) searchligut
control radar transmitting and receiving arrays. ‘

Performance and opérational data on all the antenﬂae discussed above are
available in Enclosure (M).

13




Figure 5
TYPE Sz RADAR. ANTEN
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Figure §
TYPE 22 RADAR ANTENNA MODIFIED FOR FIRE CONTROL ON
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B. Horns

Horn type antennae were used on all 1lOcm radars whiclh were operational at the
end of the war. This type was favored over shallow parabolic dishes because
of the resultant reduction in thie number and size of side lobes, The trirst
10cm radar used a deep parabola 1.7 meters long and 0.8 meters in diameter at
the open end. DBecause this antenna was too heavy and unwieldy for shipboard
use, the shortver horn was developed.

I'orn type antennae are used on the Qollowing radars:

Protype Mark 2, Llodel 2, Modification 2 (22 Kai 2)
Protype Mark 2, MNodel 2, Modification 3 (22 Kai 3)
Protype kark 2, hodel 2, Modification 3 (22 Eal &)
Protype Mark 3, Model 2 (105 s2)
B Protype Mark 3, Nodel 3 (105 31)
TJO horns were usually used, one for transmitting and one for receiving.
However, some (22 Kai .3) radars»installed on submarines used a single horn
for botn transmlttinb and receiving with a unique duplexing system witich is
Saezarited in Mav® ecHJap Report, "Japanese R.F. Transmission Lines, v.ave
Guides, v.ave Guide Pittings, and Dielectric Materials”, Index No. E-20.
The (10532) and (1”501) expgrlmental radars used three horn antennae, one
for tranomlttiné and tvio r'or receliving, "

The (22} series radars were the only ones available for shipborne fire con-
trol. Installations intended for this purpose incorporated an enlarged aand
extended receiving horn in order to reduce to the size of the msin lobe.
Figzure 8 shows a modified (22 Kai L) radar antenna as installed on DD HeY.-
ZUKI. ,

It was the intention of designers to use horn type antennse on the projected
X band radars.

Enclosure {M) gives performance data on the horn type antennae listed sboves,

Addltlonal data is available ‘in the followlng documents, listed glso in
Enclosure (i): N \
{
NavTechJap Documents MNo. ND21-0216.4
NR21-6231.1
to ND21-6231.4
TD21-0232.1
4o NDRE-6232.11
" NDR1-6237

C. Parabolic Reflectors

New development tended toward the use of parabolic reZlectors wuere bearing
and elevatlon acecuracy was ueSLred Horn type antennae were unsatisfactory
for fire coatrol.ﬂ'pu .

Parabolic'reflectbrs{were used on the following radars, &ll of which were
experimental -~ ypes. :

Anti-Surface Waraning Raedar
Type 3, wiark 2, Lkiodel 3
Protype Mark 2, iodel 4
Protype Radar for AA Control
Protype Mark 6, iiodel 1
Protype Mark 3, lodel 1
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The (F8) and (23) radars used separate transmitting and receiving Lntennae
1.7 meters in diameter. The (24) radar used two antennse 2 meters in dia-
meter.

The latest 1lOcm rauddr (220), intended as a replacement for the {22) radar on
ships, has a 1.7 meter disk, a metaling dipole and duplexing. This equipment
was in the test stage at the end of the war. It has been reconditionea and
shipped to the the United States for analysis.

The (61) radar used a 0. 7 meter disk which had & rotaeting dipole, hence rotst-
ing polarization. It was designed as a land based height finding rsder. Its
counterpart for ship board irnstallation was the (23) radar which had a 1.7
meter disk and rotating dipole.-

Notking new or unconventional has been found in any part of these reflector
system8,.: They were all of simplified design, were custom built, and were

of -wire mesh construction, except the (220) antenna which vias made of per-
forated sheet metal. No evidence was 'ourid of the use of truncated pazrabelic
reflectors. Performance data is available in Lnclosure (i).

‘See NavTechJap Report "Japanese fxperimental Radar", Index No. =-12, for
data on these radars. - . i

PART IV, BoOAD UAND ,NGLNHAX

The principal application of broad bend antennae during the war was in reder
intercept receivers. These are discussed in Part V.,

The only other notable broad band antenna is one which was developed for use
with the M13 IFF equipment. The airborne IFF eqguipment answered on & slight-
ly different frecuency from the radars which were used for the direction of
friendly aircrart, so a broad band antenna was developed for use with this
e¢uipment. ~Broad band antennse were used as follows:

Radar - Polarization .liave Length IFF Used
of Antenna :

(62) Vertical ,'2Ame£ers 13 .
(TH) Vertical . 1.5 meters Ml3 with 65 meter coae
(21 Kai 5) llorizontal - 1.5 meters . "Hone

This antenna was broad banded from lh45mc to 155me. It consisted of 1o ele-

ments arranged as shown in Figure 9. Each element is :L5 wave lengths long

and has a characteristic impedance of 300 ohms. sn input impedance cusve 1is
shown in Figure 10. .

A similar antenna was built for the (21 Kai 5) rader except that it wzs hori-
zontally polarized. This antenna was-adcpved in order to elininzte the
difficulties, excessive back lobe, and poor rotary. joint of the antenna
use, It also had a better radiation pattern than the arntenna last used.

Conventional 1obing systems were used in these antennae. Thére was no program
at the end of the war for the ceveloprient of more broad band antvennse. rer-
formance date is available in unclosure (i),

PART V. RCH ANTEIAR

Typical RCHM imnstallations consisted of two radar intercept receivers, oae in
the meter band and one in the centimeter band. Three aantennze uere ussd with
these two receivers: an omnidirectional antenna &nd a directional autizans
with tne meter wave equipaent, and a directional antenna wiith the centimeter
wave equipment. ‘




Figure i2 v
RACCUET TYPE ANTENNA FOR RADAR INTERCEPT RECEIVER

18

Figure 11
RCH ANTENNAE OF & SUBVARINE
1. Metox Ommidirecticnal sntennu

Racquet Directicnal -ntenna
Parubolic dntennu iy::
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fhe meter wave egulpment (ERQ7) covered wave lengths from 0.75 meters to 4
meters. The metox omnidirectional antenna was used with this ecuipment to
detect transmissions. The racquet type antenna was then used to determine the
bearing of the transmission. The racquet antenna was sometimes placed on a
rotatable pedestal and sometimes, particularly on submarines, fixed on either
side of the superstructure.

The mark L9 antenna was used with the centimeter wave equipment which covered
wave lengths from 0.03 meters to 0,80 meters. This antepnan 18 a paradolic
disk, 45rmm in diemeter., It has a crystal plckup located in front of the re-
flector between the antenna elements. The antenna, as used at the end of the
war, was either held in the hand or fixed on either side of the superstructure.

Figure 11 shows a typical installation of RCM antennae on the superstructure
of a submarine,

Figure 12 shows & racouet antenna on a rotatable pedestal., A rotateble pedes-
tal with the Mark 49 and racquet antennae was in productiocn but only one in-
stallation had been made at the end of the war. The prototype installation of
these antennae and pedestal on a submarine is shown in Figure 13.

Two types of omnidirectional antennae were in the design stage at the end of
the war. " A spherical antenra was to be used with the centimeter equirment. A
Theta type antenna was to be used with thre (FTB) and (FTC) eoculpment, Yotk
new equipment in the meter band. Enclosure (1) is a schemstic diagrer of tlre
{FPTC} which includes a sketch of the Theta antenna and shows how it wes to he
used in conjunction with the racquet type antenna. No performance data on

these two antennae are avallable,

.Enclosure (M) gives performance data on the directional antennae discussed
above. ’

Additional data on RCM antennae is available in the following docurents listed
also in Enclosure (A): :

NevTechJap Documents No. ND21-6116
ND21=-6154
ND21-6216.18
ND21-6234.1 to
ND21-6234.10
MD21-6276
ND21-6280




Figure 25

RCY ANTENNAE ON SUBMARINE
Underwater Antenna for Long lKave Receiver
Metox Antenna
Racquet and Mark 49 Antennae Mounted on
Rotatable Pedestal
Type 5, Mark 1, Model 3 Radar Receiving Antenna
Racquet Antenna (Standard Installation)
Radio and Type 3, Mark 1, Model 3 Radar Trans--
mitting Antenna
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ENCLOSURE (A)

LIST OF DOCUMENTS FORWARDED TO WDC THROUGH A™IS
NavTeehJap No. o ’ o Name
- ND21-6007 Resulta of Experiments Designed to Determine

Depths of Underwater Radio Reoeption Using a
VWatertight Antenna.

ND21-6142 Experimental Underwater Receiving Antenna, Type
: _3, Experiments on,

ND21-6268 Powdered Cores for High Frequency.

ND21-6000 to Studies of Elsctromagnetic Field Disturbances,
ND21-6000.14 Parts 1 to 13.

ND21-6002 Studles on bpherically Polarized Electromagnetic
: Waves,

ND21<6043 Radiation Charadteristics of the Polyphase Verti-
cal Anuenna.

ND21-6044 - Radiation Characteristics of the Star and Ring
' Shaped Polyphase Horizontal Antennase

ND21-604L6 Rediation Resistance of the Rotating Osoillation
. . Antenna,

ND21-6047 The Rotating Oscillation (Infinite Phase) Antenna.
ND21-6048 Horizontali} Fixed Symetrical Polyphase Antenna.

ND21=-6277 Modifications in the Installation of the Temporar=-
0 ily Designated Type 3, Mark 1, Model 1 Radar. -

ND21-6222 Performance Tests on the Type 2, Mark 2, Model 1
Antenna.

ND21-6065 Antenna Arrays with Closely Spaced Elements,

ND21-6089 Instruction Book on Antenna Switching Device used
with Temporarily Designated Type 3, Mark 2, Model
1 Redar.

ND21-6090 Antenna Coupling Device used with Type 2,‘Mark 2,
Model 1 Radar,

ND21-6216.6 Report on Installation of Temporarily Uesignated
Type 3, Mark 1, liodel 3, Radar Antenna Rotatlon
Mechanism on Special Picket Boats.,

ND21-6216.9 Installation Report on (13) Radar Antenna.

ND21-6216.4  Experimental Report on the D6 Rotating Mechanism
- and Manual Equipment.

ND21-6231.1 Radar Mark 2, MOdel 2 Inetallation and wiring
to ND21-6231.4 ©plans.
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ENCLOSURE (4); continued

N=vTechJap No. L - . Name : ATIS No.

ND21-6232.1. to Radar Mark 3, Model 2 Installation and Wiring 3406
ND21=6232.11 Plans.

ND21¥6237’ Microfilm of Instructlon Book on Temporarily 3411
Designated Mark 2, Model 2 Radar. .

ND21-6116 Tests on Radar Intercept Procedure. 3525

ND21-6154 Schematic Diagram of Type E-27 Intercept Receiver.

ND21-6216.18 Experimental Report on bubmarine Intercegt
. . Receiver Covered Anteana.

ND21-6234.1 to Intercept Receiver and Antenna Installation Plans.
ND21-6234.10 . :

ND21—6276 Instructions for Instailing Radar and Radar Inter-
~ cept Equipment - Shipboard Installations.

ND21-6280 Performance of Experimental Parabolic Antenna for
radar Intercept Iguipament.

ND21-6015 Stimulation of Infinite Phase Oscillation from
Finite Phase (Oscillation.




Y

" ENCLOSURE (B)

" ' Rt hivl A
l : PLAIN GONIOMIETER o
. . FREQUENCY - 150 /% FER StC.

' PEAK OUT-PUT 3 K

L PLUSE LENGTH 2 [t PERSEG.

ACK UP & 9 : RANGE; STRRICHT INDICATION O-C3KM 360K
- ARD Ry . PADIAL INDIGATION,  OmiO KPS
. ACCURACY  * 5" ON THEFRCAIT

l O-TVFE ANTENNA : .

UPPER LAaVER
TORP VIEW GF ANTENNA SYSTEMS.

-

uNIT JANGITIN  UNIT
BE-73-8i

RECEIVER

177 QR - Ame

2% RF- KPP

: IF AR
i 1735 /70, Stunor | BLacrire asd
rezs: St h
i Aonsr 1 . £
SINE InfflE OSL.
- “* .
PR
¢
2ee pET
DroDE,_ Corapd. S0R%
-t SIGS. TIIE- TANGUL A
. . AXIS APIR] AMS AL uq%mcgmg
197 ar-ama | RH4 —peol !
. . 70 BERUN
0 AL QECY, HEATERS TUBE HeaTER
=V, év. ) 2y 2sv
T ALL
: . INOICRTION
_— : HeqTERS DAY WU
. . TQ A0, 105V 400~FLR SEC. TO AC.NV 400~ FEP SEC.

BLOCY DIAGRAY OF GYORU 3 RADAR ‘ )
SHOWING GONIOYETER COUPLED THETA TYPR ANTENNA

23




VAVRENY Qv (SEIE Ladiw T Wlek "8 Tdkd
AFibWDEShT ATRVIOINTE d2 KVHUVIG DLEVREHIS

RESTRICTED

-
BOLVINSN YOLVVAIS

-4

/] 5»15».- VOLVHVIIS
% /
@ 0,
w/
3

0 Tl
T ey — T

<
~

Sl .

(3) 3INSOTINI




. RESTRICTED

ENCLOSURE (B)

RADIATING ANTENNA
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ENCLOSURE (E)
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ENCLOSURE (H)
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ENCLOSURE (L)
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aatlon R SEafted | rinlnlisd ¥avo longth| (XW (pa) {c/s Fregquency Oscillator
1 | Mark-1 Modsl-4 14 Long range anti-air warning | 1945-1 | 1945-5 1in use mm.“_lﬁv.mmu.nm .umm;.m.nez.wwmm .mn_‘,l» qul'llln.mf.l 250 - mnox.wwg:a wua:_m TR-594A 1 2 8.5vc 2
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