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Air defence radars provide the real-time accurate intelligence on
which modern high performance aircraft and missile systems depend
to maximize thair first-time-interception capability.

Both strategic and tactical radars are essential to an air defence
system, using large static sites hardened against attack and rapidly
redeployable radar convoys with operations centres to process and
use the raw data, These units must be capable of baing called upon
at any time to operate as a complete air defence complex.

Marconi Radar Systems Limited is the world leader in the design,
manufacture, and installation of all types of radar for air defence
purposes, having been involved in radar since its conception, The
Company also has unique experience in programming for air defence
due to their long involvement in data gathering and handling.




The S600 Series

The SE00 Surés raclar aystoms mesaet
any defenco radar requirement. The
modula design provides such
Hexibility and cost ollactivensss,
réliabality, compactness, and ease of
aporation that thess features
charactenze the aduipiment

Modularity

A rango of mobile survesllances and
hoightfinding radars for tactical air
defence apphications, togothor with
dhisglay and data - handling elemoents
provide basic sub-systems that can

e hir operato n ump.{mg isolaton or
supplemant an air dofence system. Thae
bas lacililies can bo extonded 10 form
complax nebworks with no loss of
compatbility

Flexibility

Cortrol facilites in 8 1actical situntson
can be bunlt up without iIntemuplion
fram the simplést sunvallanca
componant o a Tull intercept and

striko or controd lacility which is fully
affective when supporing services and
communicatnons are comploted

Cost effectivenass

Modular constructon and
standarduration mamrmize the total
capital cost incurred in establishing a
raidar systom to meed (ndivicdunl
reguiremanis Economaes in runnenEg
costs result from lowor manming
requirements, smallor spares holdings
simpler training, and reductions in
back - up facilities. The SG00 Series is
unequalied for prowviding and
sustaindng @ system 1O moat o partcula
rsgquimement on g long- term bases

Deployment

Surveillance and hoightfinder asnials
which fold easily and guickly for
transportation, standard cabing
housing transmitier/ receivers, display
and datas handling and communications
equipmant, can be lifted by helicople:
carmed in ransport arcraft o fitted
with running gear and towad over land
A survedllanco radar system, consisting
of an aenal, an electronics cabin, and

a towing vehicle, make one load for o
C1 30 aircraft and can ba fully
oparational in 30 minutes from tho
tima of arrival on sito

A S600 Sevies ransportable surveillance
aeiial ready fos tharoad . . .

A deployed SO00 Sories radar convoy

Raliability

Solid- staterdevices including
mlegrated circuits, srmphcity of
cicuit design, conservatively rated
components, and o high standard of
guality control provade maximam
Mean Timo Batwenon Faillune with
rurimium Maan Teme To Ropar
Systom failure dun 10 sccessory
defects s minimized by matchaed
reliability of puxillary machinery, such
a4 driem, compressomn, and ar-
conditioming equipmaent

Clutter suppression
Performance hgures on axcoss of 40d8
are achisved by using robust
magnetrons with special coaling
lechnpues to reducs modulstion of the
output due 10 vibration, The recohes
consisls of a paramatnc amplifie:
tollowed by linear and loganthmic
pulss longth discnmination (log PLD)
citcwits. Signal processing focilities
proavide digital moving tanget
idication, pulss recurrence frequency
digcnimination (PRED), or stagger
(PHFS3) as required

ECCM parformance
Wivalength of 5 5cm (C), 10om (5)
and 23cm (L) Bands are used, with
froquency diversily available in sach
band. to enable several transmitiers to

being loaded into & Lockhesd C130
Hercule . .

be opérated mio one aonal with
sidelobes reduced 1o a mimimum, The
combenation of Irequency diversaty
specinl receivors and lilterm, PRFS,
PRFD, and PLD provedes a very high
degres of resistance (o jamming ang
intarleience

Computer functions

Muarcom sutomated sir dolonce
systems provede the means lor
vifually instontaneous assessmaent of
arf situahons, methods of control, and
achice on the most effective uso of the
dofence resources, Controllers aro loh
from to make vital decrssons and the
ity nocoasary liime advaniage i
pmned 1o enable defence lorces 1o be
used with masmum ethiciency sgoainst
any theeat. A single computer system
providos cisplay processing and
interception calculations adeguate for
a typical GCI station, including
automatic tracking ol up 10 gixty
mircrafy and intecephon control ol

up to s simultanecus engagemants
try manned interceplon of Sa M
battanas. With the adoption of
program - contralled computer




& sauintless inear feed 15 usead with
il lance aenals 1o providd
e

llector surfaoe

signal distribution over thi

el within the band

Iraguancy 1ok
All surveillance nerinls accept
po=mounted secondary radar aarnals
The transportahle surveilllanoe
irn reflector
atter than
bile hewghtfindss
re ratlector, harn
ted, and has a capacity for up 1o 22
heights per minute with computer
camrolled slewing, 11 is operable in

werials use a single curva

ot 14 (2] [#] W] |-|l|||_'.r|||.!r||, B s
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s doulle curva
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|-'"i-|li.-r|||}r|.;f |"'-:'|I|;'-l-'1'-_; -'“I“II here are nine aanals in the SG00 continuaus valuimetric or sect

h ated by modifying the - - : 1] & Wil Bctor sCan
ICoommodatad By mOoaiTying tne seres fearresponding Marcorl Radar Thestatic survelllance aerals has
WO Flais E F : static survelllance aenals howve
Ltz Llate Sheals are given in T P e 1
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with rapid man/machine
reflectors, They can be used singly or

communication links via elactron:

tabular displays and data antry THANSPORTABLE AERIALS n bock-to-beck configuration. Fora
mechanisms, direct operaiors alang o Them (5) Band survaillance f Data traffic control duties at military
lagical declsian tree which minimizes Sheet A7) irfinlds, a double-curvature aerial is
oparating tma and reduces errors dem (L) Band surveillance {Dats valable

Sheat A2
5:-Bom (C) Band heightfinder (Data

Sheer 43)

when under stress

Communications

ginmunicatons s P
- h STATIC AERIALS

Comprehen
|.'|; |||I|L"l. T s ¥ || f and u. h.t
ground-to-ak Wnt-1o- pont
requiramants proviidad in L

10em {5) Band Survaillance /Data

'-;.':.: e Ju'l,l

A3em (L) Band Survaillance fData

.':'nllr-:'-[ A5

gommumcations cabins capable af
daployment undar the same conditions
15 1he radar equipmeant

10em (5) Band hoightfinder f)ata

Sheet A7
23cm (L) Band surveillance fDets

Operational facilities Sheat A5)

Display and data handling equipment, Back-1o back surveillonce (Duta

housed aither in operations cabins for Sheat AR )

mobile applications or in oparalions

raaims for static installations, provides All the SE00 Seres aernols nxcop! the

facilities Tor manual operation 1 0em (5) Band static heightfinder an
miltad autoImanion ar comprhansi designed for multi-freguency

The §-5em (C) Band transportable
heightfinder radar 5613

iuiomatic systams caaraton

Manual operations cabin 55013
Ihe static heightlinder agrial has a

single curvaiure reflector with o linear
slotted waveguide feed. |1 is opurable
in modes of singlo-shot, automatic
searchlight, burn through and
coOntinuous volumetnc or seclor scan
The data rate from the static
haighthinder approaches that of tha
transportable version, as the same
automantc height extroction facilities
A Lsed

Transmitter/receivers

There are hive transmitier/ recelvers in
the S600 Saries (¢ r|.'.'."_'.'l.'|||.l.l|.|'|r|.|,l
Marconi Radar Data Sheets are given;
in parenthesis)

10cm (S) Band {Data Sheet 87 )

1 MW peak power, 3-5d8 noise
figure

10cm (5) Band (Data Sheat 83
2-25MW peak power, 3-5dB noisa
Ngpuire

23cm (L) Band {Data Sheet 82)

2 3MW peak power, 2-6d8 noise
figure

BOOKW paak powdar, 2-5dB noise
hgure

5:8em (C) Band {Data Shesr B4)

1 MW peak power, 4 dB noise figure
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23em (L) Band static surveillances radar
S822H

Ancillary eguipmeant

Upearations cabin

i
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Transportable/
Mobile
Radar Systems

By selecting suitable elements from 5613 (C) Band (5 Becm) haighthinder track guality, track identity, and rad
the SE00 Senes, control facilities may ravitar strength form a digital data message
b buit up in a tactical siluation lrom Thig is sent via data link [0 a remot

T smplest survailinnce cComponent CpErations Cerntne Each Operalor «

5501 2 Operations cabyn e Or Two

provided at tha earliest possible 55023 Communicabon cabin rreaintain up to four tracks
morment and withdrawn at the lntest simutaneously, giving o tolal capaciy
pontibsle moment, o to the full strike Datecton ol hghter - bomier of twelve tracks (o the cabin
and intercoept control facHy wihich arrcraft owt to renges of 720 miles ar
Hperaled when suppoerting senmacirs and bomber aircralt up loara it i assumeed that the threat only
communications have been built up of 10 mules 15 supplemented by justiies deployment of a single
Trn_‘..,‘._ru,--.i_',.:|”;.;||;1r-_;.-1‘.iur-..-.‘1,1.|_g-~|-. wccurate hoaht information. The operatons cabin, then tho oparationat
perrformming opecnt ¥l Fovle porlarmance of tha hrl-l:;lll.hrl.d-!!r funchons may De used i any of the
MCTERING COm xity ared e raclar is matched 1o that of the followang moles
vl ance radars 50 that Fnghit
1. Earfhy Wrmang Posgl nlonmation can be abtained on all 1 frl.Jr+_l|'_||_:n|[-||l:t|'r'|?ll_'_|l1.'|I'H'l-r'|Ih',' 1
wrcralt detected, Furthormorm, the gier trackoer and Two Trackers
2 Track Repoiting Station iyt hincher radar has a usoful incroasing undor penods of peak
apability a matnc scanning sty to thiree trackers
1. Coantred andd Reponing Stalion e 10 mmniain racdar cover in Thie
avent of sunsmllance redar 4 As on earty warning uni with a
4 Asen Continl Station {Tull eadmiputer i uncLion capabnlily ufl'.lnl‘” ng it manivial
controd) The operations cabun Type 56013 wnierceptions from one position, wih
antains thees 160 operstio rack roporting from thi two remaining
disploys each incorpoarting semi posations
EETI‘Y w;ll'nlﬂﬂ Post wtomatic track eporting by digital
Thes pronvides low cover s Wi fata ink. Track positions are precisely <. A5 an early warning unil wath a

o T i ark e palbsility of handling four manual
sl on the radar responses nisrceptions nom tewo positeons will

pap Tilling in & mo

rslem. The radar re

ol - Drdinole biooad brush reporting from
ald track antry remaiming oS ton

hisplayed On a

Lt oy T Trir

rcobin. Trock

eporting o
oul manually by vOlCe cCommur
i 8 v R radio comimdneicalioe

Tha PRI incorporalos farge axpansion
yned off - cantning tacilihas lor dotadoed
pxarminaton aof aea ol impornance
Fare markers at 5 o 10 mule intorvals
ant a range/beanng cursor line

Track Reporting Station
& stanwon of grontor Spacity 18 proviched
by the additvon to an Early Warning
Poat of fin r||_||“.'.|-!'-|'.ur".4..-'|l!‘.||’l T'-;;r-f
55013

IFF facilitves for identhication of
aircralt responses may be fitted to all
annils

Control and Reporting
Station

This is thi most rep niative of the
S800 canliguratio It prerviclios grownd
control ol interceptor arcraft and closa
suppoit for strike aircralt in a tacthcal
situaion. Tho normal configuraton s

5604H or SE05H (L) Band (23cm)

survmilance radai, cosec" asnl
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Control and reperting station

4. Solely as a control unit capable of
handling six manual interceptions
fram lhm positions with no raid
reporting

A station with dual operations
cabins has six operational positions
and its capability in terms of the
possibilities described above s
deoubled.

Communication with awcraft
requires a number of ground-10-air
channalg on u.b.f'and/orv.h.f radio
equipment. These facifities are provided
pither by fitting a limited amount of
equipment in the transmitier eguipment
cabin or by a separate communications
cabin S5023, for more extensive
facilinies.

Cptional fitting of additional

equipment gives the ability to extend
this system in the following ways

1. Addition of a second transmittar/
receiver cabin for diversity operation

10 give increased range performance
and greator capability against slectionic
counter measures (ECM). This is the
S605H radar

_JL Fitting ol IFF equipment for the
identification of co-operating aircralt

3. Inclusion of the display unitin a
ransmitter/receiver cabin for
technical monitoring or additional
FEPOFINgG pUrposes

4. Inclusion of electronic counter
counter measure (ECCM) features

5. Provision of an electronic repair
cabin

Whire a Control and Reporting
Station is 10 be part of 8 major
tactical air dofence network, the
introduction of automatic data
processing techniques educes
reaction tfime and improves aperatonal
effectiveness An expanded version is
availablo, with extras teatures allowing
integration directly with computerzed
systems or 8 retrospective up-grading
of the station 1o a fully computer-
gided intercept capability.

This version of the station consists
of the same surveillance and
heightlinding radarms but incorporates
the operations cabin Type S5014,
which contains several additional
display facilities of sdvanced design,
These are, three display positions each
with a 16in display Type 53015 and an
1%in tibular data dizplay which
operates in conjunction with a data
antry module Lo give program-directed
communication with a computer. The
method chosen represents an advance
in man/machine communications of
the order necessary 1o meat the rapidly
changing demands of the present day
air battle. Drganization of the displayed
data and interpretation of the entries
from the operstors’ controls are

The inclusion of o processor in the
aperations cabin Type S5014, endows
it with a considerable capability. the
procéssing capacily being sufficiont for
the following functions ;

1. Control of ihe o
st b it
on selected targets

2. Imer-conzole marking

3. Trock storage for up to 160 tracks
including manual input of identity,
strength and helght data

4. Transmission of track data to
remote sites via digital data link

7. Automatic tracking with smoothing,
hngp:lng strobe and rapid salection
facilities

B. Generation of area gate strobe for
active SIF code on selectad targets ;
validation of decoded retums and
display of code information

Alternatively the Type S5014 cabin
can communicate, interactively, with a
remote central computer complox
1o form part of an inlegraled systom,

Area Control Station

This configurstion incorporates the
maximum facilities for full contral of
tho air bartle in & tactical situation.

In s fuliest configuraton the area
control station uses ;

1. Two surweillance radars, typically
ona 5600, an S Band (10cm) radar
using a parabolic reflecton thus
obimining maximum mnge cover al low
alevation angles, and ona S605H, an

L Band (23cm) radar using a cosec *
reflector, for general survelilance and
highar cover

2. Two heightfinding radars S613
giving o data rate of 40 heights/
minuteE

3. Six operations cabins Type S5014,
providing eighteen display posinons
with increased procassing power

4. Up to eight digital data link terminals
for the automatic transfer of data

8. Ground-to-ground communication
equIpment

A gystem of this magnilude
embodies facilities at a level
previously found only in complex
fixedd installations with specialized
display positions for individual
functions. The computer, operated
with an adaptive program, and the
universal display positions allow
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changes in operational functions to
maat differing requirements ina
tattical situation. The following
services ane avallable to meet the
demands for tactical air contral

1. Tracking capacity of 160 tracks,
!Jslng eithar manual or autamatic
initiation with subsequent automatic
track following on data fram a plot
extractor. All tracks dre presented on
marked radar displays

2. Automatic correlation of secondary
radar with tracks for identification
plurposes

3. Flight plan storage for information
recaived from movament contral
centras

4, Dhsplay of stored thight plans

5 Control of heightfindaer sequence
and correlation of extracted haights
with track stores

6. Tral intercept calculations and
control of fighter aircrafi for up 1o
slx simultaneous engagements per
cabin

7. Caleulations for recovery of up te
six alreraft simultaneously per cabin

B. Calculations for planning and
controlling aircraft on strike missions

9. Datarecording for assessment of
operational efficiengy

10. Videa indication of selected
airfields and beacons

Each display position may be
progeammed to parform any of the
designated operational functions and
the system may be restructursd by
program change 1o ovarcome the loss
of service from any position, Inter-
communication equipmeant is provided
to link all positions for voice contact,
Alsa, each positionis connected by an
electronic pointer facility far hand-
over of positional data observed on
the PPl displays. Both voice and digital
ground-to-air and ground-ta-ground
communication conneclions are
available in gach cahin and can be
selected by operators and controllers
a8 recjuined.

Integrated Tactical Control
Systam

For overall cover of a forward battle
area an entire airsupport control
complex is necessary. A number of
stations are required, deployed at
paints of vantage giving maximum
radar cover, and all the dato gathered
must be integrated inlo a complete
systam. The various individual
stations are designed 1o work
together in a complete systam.

The air defenca centre is the section
of lield headguarters responsible for
overall command of the gir battle, The
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centre must be in congtant
communication with the area control
station from which éxecutive contral
ol all araraft is exercised.

The arez control station s the main
contral centre of co-ordination of
aarial activity within the command
sactor, [ts functions include

1. Co-ardination of the individual air
support contral elements within tha
syatam

traffic control role for all arriving and
departing aircraft,

The treck reporting stations and
aarly warning posts are deployed in
forward areas, charged with detection
of enamy movements and with
passing this information up the chain
of command for action.

By combiming statians in this manne:
the maximum advantags is gained in
terms of radar coverage at lower lavil,
adequate overiap to make good

Hisli T Sacin

Area control station

2. Assambly, correlation and
distribution of data relating to aircraft
maovements, status of air defence
alementsand tactical allocations

3. Assessment of hostile air activity
and allocation of defence elements

4. Control of aireraft on interception
and strike missions

5. Integration of manned interceptors

and surface-to-air weapons defence
systems

6. Feedback ofinformation ta tha air
defence centre

The cantrol and reporting stations

lasses due to equipment malfunction
or damage, and a wider frequancy
spectrum to combat alectronic
counter messures. To be effective a
system of this type must be estahlished
rapidly ; with the S600 Series, all the
components of the stations are small
enough to ba transpored swiltly, and
any of the smaller stations can be
braught into operation within 20
minutes of armval on site

extend the radar cover over wider areas
and in addition 1o feeding information
back to the main centre provide a
facility for local control of limited forces
engaged in interception and strike
funetions. If situated adjacent to
support bases, the control and réporting
slations can also perform a military air



Integrated tactical controf system

_ , AIR DEFENCE CENTRE @?_
, 8
2 £

SAM BATTERY

I “ N ‘.‘.‘-‘ -
AREA CONTROL STATION s ﬁ-
CONTROL & REPORTING CONTROL & REPORTING
STATION STATION

Rz T
AIRFIELD AIRFIELD

EARLY WARNING POST
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Static Radar
Systems

Airdefence of soversign terniory and
installations of strateme imporiance
depend upon a full knowledge of the
current alr situation, Adequate
warning of hastile movements can
anly ba obtained by provision of full
radar cover. The Marconi range of
equipment for static instaliations
providing such radar cover contains
more powearful radars with greater
range copakbility on small aircraft,
greatar flexihility in operating
characterstics, and more rafinod
processing to combal enamy alectronic
counter measures activity.

Te provide the greatest possible
measure of continuity of service, it is
narmal 1o house all vital eguipment and
operating persannel in hardenad
concrete bunkers where adequate
stand-by aguipment may be fitted to
ensure  high level of operational
availability, Tha above ground
elaments are still vulneralble, but if
affacted by hostilities can be replaced
by mabile sensors and/or data from
other centres providing overtapping
cover, Lhus maintaining opemtional
effectivenoss

Electronic units used in the static
installations are tha same as those
used for the transportable systems and
their compactness leads to great space
SAVINGS

Standardization of the main
components in the sares greatly
simplifies the problem of maintananto
and spares holdings.

System philosophy
The choice of the main parametens of
static radar air defence systems is
governad by consideration af the
operational environment ond total
air defence ormanization within
which 1he radar system s 1o function
Such considerations include the
magnitude and nature of the threat,
the defensiva weapons available, thi
size and physical nature of the
territory, tha radar counler measures
likely to be employed, and thi nature
and location of the araas 1o be
defandecd,

The basic configuration for the most
usual operational roles arne |

1. Eary Waming Post
2. Track Raporting Station

3. Central and Reporting Staticn

4 Area Control Station

5. Air Defence Operations Centre

Early Warning Post

This provideas a low cover, gap filling,
rango sumveillance or coast watching
rale.

The radar responses are displayed on
asingle 400mm (16in) PP display
uniL. Track reparting from this position
is carried out manually by vaice
communication overa v.h.f radio
communicaians link. The PP
incorporales range expansion and
off-cantring facilities for detailed
vxamination ol areas of importance,
range markers at 5or 10 mile intarvals,
and a range-hearning cursor ling.

The standard layaut provides space
far the ingtaliation of a second
tranamitter for use either as a standby
orin a lrequency diversity role,

Track Reporting Station
A station of greater capacity is provided
by the addition of a threa-display
console suite to on early waming posi.
The console suite contains three
AD0mm {16in) operational PRI
displays each incorporating semil-
automatic track raporting by digiial

datn link. Track positions are precisely
marked by electronic markers
superimposad on the radar responsas,
themarkers being controlled by tracker
ball. The co-ordinate information, new
trach/old track entry, track guality,
track identity and raicl strength form a
digital data message, sent vid datalink
ta @ rmote operations centre, Each
oparatorcan maimiam up to four tracks
simultansously, giving a tetal capacity
of twelve tracks to the station

The addition of o primary/secondary
radar plot extractor enables full data to
be transmitted 10 Lhe remota
operatians centra,

IFF facilitiss for identifination of
aircraft responses may ba fitted to all
tha variants of the 5600 range

Controland Reporting
Station

A control and reporing station tor
ground control of interception
aircraftis provided by combining @
heightfindar radar with one or two
survelllance radars. A powertul
combination comprises |

SE54—23em (L) Band, 2MW peak
transmittar, dual-beam aenal high
coversurveillance

Control and reporting siation




5637 - 5:5cm (C) Band, 1 MW paak
tranamittar - nodding heghifinder

Detection of fighter- bamber aircrafy
aut to ranges of 150 miles and medium
bomber sircraft up 1o rangos of 200
milles is supplementied by sccurate
height infarmation. The perlormance
of the hinghtlinder raclar is matched
to that of the surveillance radar so that
height information can be obtained on
all pircroft detocted. Furthemorne, the
hetghtlinder radar hos s useful capability
in o volurnetnc scanning role ta
maintain racdar cover in the svent of
surveillance radar malfunetion

The slectronic counter counier
moasunes (ECCM) copabllity of the
station is high by virtue of tho uses of
two separate Irequency bands, the low
sidelobe level of the surveillance
aarial, the use ol anti-jamming
receviers and signal processing,

This configuration is effective whomne
the thraat is limited and the dufence
budget restncted. In this situation it is
capabla of o stand -alons ralo and lor
this purpose is equipped with two
threo - display consoli suites. Genaral
situation assessmernit is achieved by
platling onto a vertical edge it
Parspex goneral situation map (GSM)
from frack data supplied by two
trackars, with the third position on the
console suite allocated to a moster
tracker who is also responsible for the
idontification of tracks,

The ather thres- display suite is
manned by a chief controller and twao
interceplion controllors who dirmct the
imerception and recovery of the
fighters to base through u h.forv.h.f
ground-to-air mdio links. A
communication system also links tha
operator positions togethor and 1o
fightor bases and other rernote units

the defence arganization,

All positions obtain height data
through demands made by a tracker
ball control which actuates the
autbmatic ht extraction egquipment.
Tha same marking systom is also usod
to obtain relutive range and beanng
information and to "point’ between
operational positions.

Area Control Station

In situations where it is desirable to
aupdoil the full long- range high cover
capability of large static aerial systems
and in order (o aplvotiora
complax ofr nece system extending
over & large geographicel area, o more

complex conliguration of equipmant is

appropriate.

The processed signals from the
survnillance radar sysiom are led into
primary and secondary radar plot
exfragios, whernby all valid plots are
oxprosgod as digital guantities and
corralited with secondary plots from
thie sama lorget. Secondasy redar
signals nre decoded at this stagu.

Tha hoightfinder radors reapond to
demands from the display and data
Hocessing system, the signals
received from the selectad targets are
analysed in the sutomatic plot
extraction eguipmant and the heght
values computed.

As control signals to the radar senal
equipment and the daota tharelrom coan
bo oxpressed in o form suitable for
Iransmission over narmow bandwidth
data links, it is posaible 10 locato the
aerials for optimum mdar cover a1 sites
remote from the display and ditn
POCESSING SYSiems,

A typical configuration uses the
5631 °S" and "L’ Band high powar
static surveillance radar in
combination with one of two
haightfinder radars. type S669, 10
provida primary radar data. Secondary
surveillance radar is achioved by
installing an interrogator/ responser,
und by co-mounting on IFF neral on
the primary raclar narial,

The main features of the systom are ;

1. Simple, elfective design, proved in
ERPiIcE

2. Optimized lrequencies for both
survillance and height finding

3. Incrensed data rate
4. High ECM resistonco

6, Excellont clutter suppression

6. Low running costs and simple
mniEnance

7. Automatic tracking and narmow
band datn tranamission

B. 3D dato on all tracks

Additional leatures are the high
performance of the sguintless linoar
loed, the exceptionally low sidelobes,
circular polanzation, multiple
frequency diversity in 'S’ and 'L’
Bands, high power high statulity
magretron transmittems and the
matching of the primary and secondary
plot extractomn 1o the digital MTI
Systirm

Mechanical leatures are the mult -
spond turming gear and the honeycomb
conatruction ol the reflector, which
allows rapid on-site repair. The
equipment is suitaldbe for operation in
most climates, with special versions
availnble lor extreme conditions.

The range capability of this
combination s such that, in ganarl,
the detection of high altitude attacking
aircraft 1s limited only by the sarth’s
curvature

This syatesn embodies the lollowing
features, which are tundamental in
counterng ECM in general and
[nmming in particular :

1. Twowidely spaced frequency
bands

2. High power lranamitters in multiple
divaraity

3. Extremely low sidelobes over the
wmmmmmm
raclars
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Digital Radar
Simulation
Systems for
Air Defence
Training

More than twealve years ogo the
Compeny undertook the pioneesr work
that led 1o the production of the
word s first digital radar simulator
This early sucress has been followed
by & large number of orders for radar-
hased ssmulator Irmining systems
including eguipment 10 meet the
requirernents of the UK Chvil Aviation
Authority, Eurccontrol, the Royal Air
Farce and NATO

Equipment has ranged from site
based training ads, fully integrated
wiith operational facilities, 1o large
BUlONEToUS Sysiems for use in
training astablishmeants

The Company s sxpengnce of
digital radar ssmulation is backed by
maore than £2 milhon of research and
devalopment woark, and standard
packages can be supplied for bath
hardwamn and software to produce 2
systemtailored to specific requirements

Digital simulation offers very much
rrecwre than just 3 replacement for
earfier analogus training schemes and
cannot therefore be directly related to
initial cost. The roleof the digital
similaton s ‘aramanmental | in that it
creates realistic working sTuations
for training staff, undor essentially
operational conditions. In these days
of optimum airspace utilization, itis
particularly important that operators
are fully conditioned to working under
pressune before this ocours in Tree’
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operations. The scope of digital
simulation is not. however, mersly
limited to individual contrallar
tranrang, bit enables axercises (o be
conducted at system level with all
control elements warking logethar. 1t
s now quirte practica and economical
1 plan o simulation to cover at
lgast BO% of tramning 1o guahfication
standard, with the remamng 2079
carritd out under operational
siipesrviseon at the control centre. This
presents a complete reversal of formerly
gCccaptad proportions

Linlike other trasmmg mathods,
which to varying degrses raguine
manual intervention, digital systoms
allow precise exercise specificaton
[ wihich may be exactiy repeated if
reguired ) in order to obtain
assessment of results. Mot only can
standards be set and maimtainmdg foi
ndividual performance and team
afficiency, but also the technigues
emploved con be eHectively evaluated
and improvements made in operatbonal
procedures

System realization

The system is doven by o high -speed
ganeral-purpose computer with a
store configuration to suit the particular
requirement This processor interfaces
wiith ssmulapbon penpheral hardwars
of which the major units are the Radar
Signal Generator [RSG} and the
Aprcralt Control Unit (ACU)

Thae RSG imerfaces with the control
displays which may be operational
eguipment 25 used in a control centre
or similarin character if specially
supplied for a school

Tha ACL positions are linked by
simulated radio telephons (R/T)
circuits to associated control /traimang
positions. The inpul and outpal
facifities of esch ACU allow the
operator to deal with all the traffica
cantroller can handie onone R/ T
channal. in fully developed travmang

SYEIBMS, 8 supervisory position should
be mcorparated 16 give full control ower
the exercise in progress

Addtional facilites such as
automatc direction finding (ADF)
activa S5R decode, flight plan and
radar data processing,. can be
incorporated esther imthally or as
axtension packages fater.

Simulator ouTput IS Program-
controlied to be consistent with system
requirements and oparating
charactenstics. Software packages are
designed to daal with exarcise
praparation, running and recording
replay and analyses

Simplicity

With any traiming sysiem, exefcises
must be simple bath (o produce and
ta run,. Marconi Radar Systems
provides a method of exercse data
spacificaton which can be camed ot
by operationally competant franmimng
stoff, without the need for specialized
techmical knowledge. Exercise
wWiiting consists of insarting the
operational paramaters onlo specia
proformas, which are then transcribed
onto paper lape and processed by the
computer as an off hne activity. The
output tape is used Lo run and control
the exercise and may be re-run as
often as required without furthor
procesting. An exercise may last rwo
hours or more, depending upon Hs
complexity and the conhguration of
proCEssing eguipmant supplsed

Flaxibility
Flaxibility i= built into Marconi
simulator systems. s0 thal changes to
operational procedures or equipmeant
can be accommcdated wil hout
expensive handware neplacement
Moarmally, it i nocessary suniply 10 vary
the data produced in the exercise
spacification and cnly in exceptional
cincumstances is a change required in
tha simuiator software. Such changes
may be economically carmead oul as
part of the Company’s post delivery
SEMACE

Modudarity in design means that
exXpardian reguinng addimonal
hardware is achieved simply by
“‘plugging-in’ additional units.

Reliability
Rehability in Marconi simulator
systems is achieved by using fully
proved processing equipment and
special - to-purpose penphoral units,
empioying advanced technology and
mianufactuning nethods. This in- built
reliability avoids costly equipment
redundancy in systems which are Rot
required 1o provide complelaly ‘'no
bieak” services

Simulator systems have baan
developed and suppliad for savers
climatic cenditons and for makbile
installation where high reliability
miist be achigved with minimum
maintenance. Maintenance
procedures make the maximum use of



test equipment which does nol requine
highly specializad technical staff on
site. The Company offers whatever
technical training or backing in the
fiald may be needed 1o ansure that the
simulator is fully utilized, maintained
and developed alongside the
operational sysiem.

Customer requirements

Although their existing training
facilites may be inadequate,
customers are often concemed by the
poessibility that the modemization of
radars. arcraft and ground control
systems would render newly acquired
trainimg eqguipment obsolete or
inefficient. This is not the case with
digital simulation training equipmeant
The hardware s of 8 general purpose
nature and special effects are produced
by program control, vaned tosurt
changing conditions, thus maintaining
tha training system at its maximum
elfectiveness

This situation can be fully exploited
by the acquisition of a digital
simulator before proceeding with a
caostly replacement of operational
equipment. New types ol radar can ba
simulated and their operational
effectiveness fully evaluated before
cost is incurred. New types of aircraft
can besimulated and control techmgues
parfected in anticipation of the
requirement. Control teams can be
trained in advance in the use of both
new equipment and contral
procedures, resulting in a much shorter
and smoother transition penod.
providing improved air satety and
substantially reducing the cost of
trainineg. In activity of this type, and in
the course of nomal traiming.
provision can be made for voice and
digital data recording which may be
analysed immadiately afterwards

The essential feature of Marcom
digital simulation systems is cost
effectiveness with a high level of
classroom training, an inherent
capability for equipment evaluation
and analyses.and a long in-service fife.

Hypothetical air situation to illustrate
réadily achisvable track activity and
special effects which are fully specifisbls by
the user

Furthar detais of Digesl Radar Samufatron
Systerns are given in Marcond Radar Data
Sheets NT and HS

System capability

Systam capability provides for simulation of

Pnmary radar

Secondary radar facilities
Heightfindar :

Site charactenstics
Meteorological conditions
Aircraht performance

Adrcralt tracks:

Airfiald activity

Surface-to-air mussile operation
ECM ECCM:

Height finding
Communications network
Data hink :

Radar data processing systems

2D, 3D, video, extracted plots
Passive/active, wdeo, synthetic
Demand, readout J
Elevationcutoff, permanent echoes, altitu
Wind, air temparature, cloud effects
Interceptors, other aircraft typas
Controllable, target, backgrournd
Weapon control operating status
Manual, automatic

R T. radar

Manual, automatic

R T, landline

Ground/air, ground /ground
Automatic, semi-automatic
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Simplified system diagram of 2 typicsl sutonomous system




