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1.

This pemphlet is a brief description of the moin features
of the Marconi Terminal Area and Surveillance Radars S.264 and S.2644.,
These equipments zre essentially a logical development from earlier
equipments and rerresent o considersble cdvance in the field of civil
aviation radar.

When Marconi's Wireless Telegraph Company introduced the
Radar Type S.232 in 1954 it was an entirely new concept in terminal
area radar, The use of a 50cm, wavelength c:d crystal control in
order to achieve the best possible performonce under 211 wecther
conditions together with a highly efficient M.T.I. w.s a fresh
approach to the radar problem., The considercble success achieved
by this equipment thioughout the world znd the trouble free operation
of the very first production eguipment instelled at London Lirport,
has completely justified the use of 50cm. for 4ir Traffic Control
purposes and has proved the relicbility of the whole systenm.

The results achicved inspiied the Compeny further to
develop equipment in the 50cm., band to meet the future needs of Air
Traffic Cuntrol and the world-wide adoption of the 8,264 series of
radars has confimed the correctness of the Company's approach to
the rade: side of the 4,.T.C. problem,

One of the difficulties facing the designer of radar
equipment widich has 10 operate all over the world is to ensure that
it con aeet o dde veriety of different operational and technical
requirements without rwdixication to the main units of the system,
This has been achieved in the case of the S$.264 radars by ensuring
that the system is built up from a number of different elements which
may be flexibly arrangcd in & variety of different ways.

Basically there are four diffcrent radars which are built
up from two different acrial systems and two different transmitters.
Thege are as follows:-

Rodar S,264 ~ uses a porsbolic ceriel and has a peak
power of 50 - 60 K.

Radar S.264/H - uses 2o speci.lly shaped zerial for
additional high cover and has o peak
power of 50 - 60 K.

Radar S,2644 - uses a parcbolic aerial and hes a peak
power of 500 K.',

Rador S.264A4/H - uses o specicliy shaped serial for
additional high cover rnd has a peak
powexr of 500 K./,
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The outstending featare of radars operating in the 50cm,
(600 Mc/s) band is their compurctive immmity to precipitation
clutter. 4t this wuvelength the encigy back-scattered from rain,
snow and clouds 1s 28 db less than at 10cm. and it is therefore
only rarely that rcin is heevy enoush to obscure aircraft echoes
on the display elthough the severe cumulo-nimbus type of storms
generally backscatter enough energy to be seen and to allow
controllers to direct aircraft around them, This feature means
that polarisers need not be used and there is therefore no performance
degradation in bad weather when the radar is most necded

The 8.264 2nd S,264/H can be used for the following
functions ir or near o terminal area:-

(a) Monitoring aircreft on airways at the approach
to the control zone,

(b) Control of circraft in the holding stocks and
feeding them from tiv stwcks into the I.L.S. or
Poa ., gote,

(¢) Providing limited P.2.I. controlled anproach to
runways in the event of failure of I..L.S. and/or

-~
PRFVI Ro

(a) cking control of outbound aireraft cnd fecding
them on to the airways. As aircreft can be seen as
soon og they are airborne, duc to the good M,T,.I.,
identification procedurc is not required and
traffic may therefore be rapidly cleared from
the terminal area,

The 7. S5.2644 . »n te used for 21l the above torminal ores
functions wiuan oddition the increascd performonce provides cover
out to = gre.bor renge clong the airweys. It is also perticularly
suiteble as o« long range surveillonce vadar for monitoring airways
vherc the air traffic density is high,

Up until the present, airways radars have gencrally
been modified militory equipments which are not only costly but are
not entirely suitable for the purpose. Both terminal arez and
airways radars need to provide unbroken cover down to low angles

of elevation and must be unaffected by rain, snow and other forms
of precipitation,
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snother factor favouring the use of a 50cm, wavelength
is the fact that ¢ comparitively low transmitter power is nceded
to obtain o relotively high performance compered to the use of
snorter wavelengths, It is necessary of course to use a larger
aericl system, but this is compensated as far as cost is concerned
by lower tolerances recquired on the various dimensions and the
fact that the reflector cen be made with a much more ‘open!
construction. In addition, as polerisers are not necessary to
remove redn clutter, the reflector con be conveniently constructed
of light alloy tubes, There are considerable advantages in being
able to cmploy < low power trunsmitter: not only is the capital
cost much less but greater rcliablity is casier to achieve;
cooling arrangements orxru simpler and the cost of replacement
velves and components is less,

Rodar type S.264 cuploys a tronsmitter having triode
output stages whilst the 35,2644 uses o 3 stoge power klystron with
a gain of 30 db, The valves used in the rempinder of the transmitter
and receiver are conventional and the whole equipment is designed
to give trouble-free scrvice for many years,

The vertical cover diagrems ot the end of this Pomphlet
show the cover which can be expected from fadars 3,26l ond S,26L4
with a mean aerial height of 12 £t, (3.7 mctres) (Org. No. ES/B1843).
The second diagram (Drg. No. R./B1842) shows the cover obtaineble
with the speecially shaped secial system which has a smoller cone of
silence at the expense of some loss of forward ronge. These
dicgrems are based on the latest informotion and the previously
issucd ones are obsolete,

45 can be seen from the dicgrom the performance of
3264, with a power ouiput of 60 K., is as good, if not better
than that obtoinable with much greate:r power on shorter wavelengths,
The performcnce of the 3.2644 is odecuate for civil aviation needs
for mny yecrs to come.

o n%though the diagrams are drawn with a reflector tilt
ofo+4 or 6O this may be readily altered to any angle between
-1" end +10°, Thes cffect of changing the tilt angle is to alter
the reletive sizes of the upper and lower lobes but nor their
c¢levation .nglcs, These are determined by the electrical height
of the aerial above ground and the natcre of the topography around
the rader site,
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The 8,264 and S,2644 cmploy a fully locked and cohercnt
M.T.I. system which i1s both more steble and more cfficient than
the conventional coho-stalo technigues normally used. In addition
clutter fluctuntions arc relatively smaller at 50 cm cnd IL,T.I.
performonce iz further enmhanced, The transmitter, reference
oscillator and trigger pulse zgenerctor .re .11 crystel controlled,
No automatic fregucncy control is requircd os tac receiver is
locked to the stme crystel as that vhich detenmaines the final frequency
of tnc tronsmitter, The stebility end simplicity of the whole
systen together with its outstonding I1.T,.I, performcnce arc
unique., The low power $8.264 con readily be converted into the
higher power 8.264~ retrospectively,

The whole equipment mey be broadly divided into two
parts - the ferial Head - and the Display Equipment, The cerial
consists of a smrll concrcte building which houses the Transmitter,
Peociver cnd Control Rack and carries the rotating aerial system
on the roof, The display equipment comprises the Rador Distribution
Unit and the 2,P.I, displays, the former being = single reck
ccbinet., The soriel head may be located up to 5,000 yards (4.6 Km)
from the display eguipment and is DTully remote controlled for
unattended operation,

The 7.2, T, displeys mey be either of the fixed coil
or moving coil type. The moving coil display Unit type 3D,701
is ~ self contained console with o 12" (30 cm) diameter cothode
ray tube with a magnssium fluoride screen, The Display is of an
advanced type and has o« numbcr of spceinl facilities which greatly
enhence its usefulness, It is fully described in Morcond pamphlet
reference TD,225, Uv to eight Display Units type SD.70L may be
used with o single aericl head,

A moving coil display is copable of providing o redor
picture of high accurcey and is the most economic and suiteble
for soplicetions where the rader informction is read dircetly
from the cathode ray tube itself, However in cases where data
hendling is required of where a large number of integroted P.P.I.
displays are nceeded, there are considercble adventages in the
use of fixed coll displays, The liezrconi 30,1000 series of displays
comprisc of floor mounting consolc with o 127 (%0 cm) dismeter
tube, & very compoct toble-top disploy with o 12" (30 cm) tube,
cnother tabl:-top displey with o 15" (38 cm) tubc,



5

11 the above fixcd coil displcys cin ve provided with a
number of Joystick controlled strobe moliers or leading lines and
rate-.iding Tocilities i aveilsble., The displey system is
brozdly described in liexconi wporwhlet D219 clthough iluprovements
erce contimuslly being mude in the numbor of facilitics provided
in order to mcet the rapidly increasing domnnds of air trefiic
control,

i particulorly useful additiondd equipment is the Video
Map type SD.100. This produces two electicnic ¥ops siimltoneously
and foeilities are mrovided on the T.F.I. display for the operators
to select either map at will, The mown con show cny information
wnich may be useful such as airways, reporting points, holding

stacks, extended runway centre lincs and the locating of obstructions.

To sumearise the S.264 cnd 2,26l.. hove the following
fertures: -

* 50 cm. band gives freecon iiom precipitoation clutbter
without the necd for polariscers,

-

i only efficient” end stoble I, 7.1, due to crystal control

ot
i

throughcut,

x tixcellent perforisnce witi: comperitively low power,

% High degree of reliability due to conservative component
rotings.,

x lugged construction to military standords.

F4 The low power $.264 can be casily converted to the
higner power 3,26L.. to meet exponding troffic densities,

X Mally wmoets I,.0.a.0. stondords for definition and accuracy.
X Extrenmcly {lexiblc displiy systems of the most advanced
type,

x Aerial head may te sited up to 5,000 yards (4600 metres)
from displays and operates unatitcnded,
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x ~xtremely £loxible systen to reet widely verying
requirenents,

Ed Long scrvice life which will be cxtended by modification
kits s new tcechniques and higher puiformance units are
developed,

x The eguipment is backed by the unique radar experience

ond resources of the lMarconi Compony,

ASSOCILTED MARCONT FUBLIC..IIONS

.

The following pumphlets describe cquipnient which is associated
with ilerconi hadors Types S,.264 und 3,264,

Ref, 1ID.219/2 fixed Joil Displ.y wquipment, $D,100C series
Ref, TD.2Z Disploey Unit (loving Coil) Type SD,701.
Lef, 100,238 tedar Iéink Type 84,101

Tef. TD.,242 Tideo Mian Type SD.100
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Radic Frequency:

Peak Pover Outputh

Pulsc Recurrence Frcquency
and pulse length

Rucelver Noise LFactor

neceiver Intermedinte Frejuency

I.P. Chirscteristic

heceiver Bondwidths (overall)

Swept Gein

Perirent lscho Suppression

g Static )

Sub-Clutter Visibility;

M.T.I. Gatc _nge

cexrial 3ystems

Hordizontzl Beamwidths

Vertical Cover:
Polarisation:

Side Lobes:

Redew Type 3,264 Radar Type S.26L4

585 - 610 lic/s 585 - 610 Mc/s
50 - 60 K¥ 500 XK.
500 = 800 pepese 260 = 400 DP.P.Se

a’tZOI‘l;-/us at L mus or 3
500 - 550 PePeSe

et 3 /us.

7 -3 db
Iyo25 Me/s
Iinecr with varisble I..4.G.C.

4,00 ke/s =t 3 db., down (M.T.I. Channel
1.2 ¥Me/s at 3 db, down (Normel Chormel

Inverse  4th power law, Ronge adjustable

Better than 40 db.

approcimetely 28 ot 5 r.p.m, and
5"-}‘0 P-PoSo

.djusteble from zero to 2/3 mex. range,

rprebolic roflector with off-set
slotted linear waveguide radictor,

APProX. 2,1° at 3 d domn
(meesured onc way only)

Sec diagrams (2lso dependent upon site)
Horizontal

Approx, 23 db, down on main lobe
amplitude,



B ck~{ront retio
Tilke

Turning Geaxr

Drives
fiotation Spceds:

hiax, wind specds:

Power Supplics

Turning Gear

Sadare

Diknsionss

sericl 3Sysven:
-7 . A
(*\scnaal --cricl)

Better than 30 db.

-1° to +10° to the horizontal

™rin ».C. Motors approx. 35 h.p. each
1C r.pem. cnd b r.p.m,

60 mots at 10 r.p.m.
90 knots ot 5 r.p.o.
120 knots rex. survival,

380 to 440 volts _+ 1% (exact
voltage to be specified)
3 vhase, 4 wire

~78 K, Vi, pex, (running under
full wired loud)

-156 K.V,.., mex, (starting under
fulil vind locd) for 30 scos,

e2Ch - 20 to 240 volts + 65
(+ 10x to orde:c) singlc phase-
L EVea. + 100 3,284 . - 380 to
44O volte (usxact volt~ge to be
specificd)

5 punse, 4 wire, 10 K.V.A,

Length of reflector 52% fit,
(16,5 metres)

Height of reflector 12 %,
(3.6 metres)

Overall heizght including turning
gecx, o_prox, 19 f£t, (6.2 metres)

Totel weight including twazd
cecr - 8 tons (8100 Kg)
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Transmitter (3.264

Leceiver (3.264)

Trenszitter /Receiver

(8.2544)

Meilldl 5 £t. 4 ins, (1.6m)
e =y - ~ . /

Wicth 2 £, § ins, (C,77m)
Desth L Ft, 6 ins, (0.77m)

Depth 2

Height 7 ft. (2.13m)
7idth 10 £t (3.0m)
Depth 2 ft, 7 ins. (0.78m)
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RADAR DISTRTBUTICH UNTL

TYFL S
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Intermediate Frequency Inputs:

Video Outputs:

(1) CancelleA video Outputs:

(2) Uncencelled Video Outputs:

Syncii, Puiss Cutouts to

Tronsmitter:

Synch, Pulsc Culouts to
P.2. 1. Disvioys,

fenze Morks Outputs to
P.P. L. Displeys

Azimuth Morks OQutputs to
P,P.I, Displays

Power Supply for Relays
in P,P.I, Displaye

hexdmun nusber of P.i. T,
Dlsplu.vs uawala, with Redar

21‘)4'-25 N-C/S

3 separzte outputs each,
z,

7 volts signcl

1 volt noise into 80 ohm
inmpedonce

3 separate ocutputs each:
3 volts signal

1 volt noise into 80 ohm
impedonce,

30 volts positive into 80 ohms

40 s duration (2 semorate outputs)

15 volts positive into 50 ohms

2 s dmz..ion (3 separate outputs)

10 volts positive into 80 chms
wrks of 1 as duration at 1
cnd 10 nautical mile intervals
withi every 5 snd 50-miles mark
of grecter amplitude (kms, and

stetute miles can also be provided),

5 volts positive into 80 chms
I::L ks of 2 /us durction over
lO of aerifl rotation,

5C volts ot < cuups.

..erial Head
~nee £om mopLLys.

fdedted Ly Salsyn in
nd disz
a0l boxirum: . (Moving Coil)

Imost wnlimited nucber of
coil displays moy be used),



Powe ~ Supply Reculrements:

lAir-Coolings

Dimensions

Delay Gell

S. 26;_3-5;

230 volts, + 6+ single phese,

5C cyeics, 1 KV

Built-in blower and filter,
lieicht 6 ft. O ins. (2.45m)
Vidth 2 £+, C ins. (0.6m)

Depth 1 £t. 10 ins. (0.56m)

vater Jell hoving e vari-kls

deley frow 1,25ms to L w3 for
usce with THF frow 300 tc 800

DeleSe (nomim.l .

< &ier CUells in scries for
PP for 260 to 400 p.p.s.

“:oving coil or fixed coil types

cre o.oilable, the lotter with
o cosorehensive data hondling
systerm, They cre described in
thie associoted publicotions
listed on Poge 6 of the Genersl
Description,
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VERTICAL COVER DIAGRAMS

RADARS TYPE S.264 AND S.264A.

REFLECTOR TILT + 4°

$.264 S 264A.
PEAK POWER 60K W. S00KwW.
PULSE RECURRENCE FREQUENCY 550PPS 400 PPS.
PULSE LENGTH 408, 4 08,
RECEIVER NOISE FACTOR 7-8d8. 7~-8dB
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VERTICAL COVER DIAGRAMS

RADARS TYPE S.264 /H AND S264A/H

REFLECTOR TILT+ 6°

\_/| 24-5-6!.

0

PEAK POWER

PULSE RECURRENCE FREQUENCY
PULSE LENGTH

RECEIVER NOISE FACTOR

AERIAL HEIGHT

GROUND REFLECTION COEFFICIENT
SIGNAL/NOtSE RATIO

TARGET SIZE
SOLID LINE
DOTTED LINE-——= == ==~

" s264H
60 KW
S50 PPS
4 Y SeC
7-8db
12 FT.
-0.8
2/1
10 SQ. METRES
FLAT SITE
FREE SPACE

$264A /H
500 KW
400 PPS
4y secC
7-8db

12 FT.
-0.8

2/1

10 SQ. METRES
FLAT SITE
FREE SPACE
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