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SILVER JUBIL

lntrod uction
lgtjg signallod nrikrsl.one irl fi(r
hislory of lhrcc (t lhe r]n)s[ po\\'crlirl
mrlar organisuli(nrs in lhc UK.'Lhat

!eaf, folkNirH thc rDerger ol (;lic and

I,)Elish n10cu k. Nlal.coniRadar
SlsteDrs Linlil({l \\as fl)rnod. brirlBilrg
logethcr llrc clcDrents \rithir both
GnC and 1,ll,l thrl \Jere clrgag{xl ilr
grour(l tldir: the Radar Dilisit)r ol
l,hc \llr.orlj (ldupilnl. th(: Ailspacc'
Cortl\)l Divisiur 0l nlliolt Space and
\\ ca p0 ,\ut(x rti(nl luld r\l,jl s NaYal

Ao\)space and Ddcncc l)i!,isi(nl. Thc
$\ (rnpanl'- ull(lcr' lhn lcadeNhip ol'

lranagiug dirc(lor Johrl \li Suthcdarr(1.
pmlided a totrlcapabilill in grourr(i

aif defenro, shipborne dcfLxr(c arl(lair
Lraffic conlrl)l radar

Ilthollgll lhc 1aIDchiDg of tr{ar'aoIi
Radar SJs[ons hit the head]irros;rl l,be

Iradc, plcs$. it \!as nol so nlrlth a

relohrli(nr ils a natrlral brl|" signilicant
slagc il] lhe e\(tutknr 0, ils
c0nsliltenI parts.

Becanse ofthcr bl'icks lmm Nhich il,

\\'as built, the neN conrpany colld
flainr ln associilti{nr Nilh radar that
bcgan knu bcf(n (: ftrlar
0Deryed fuom l.hc

laboralor] bcrl(hes lo
lake its pl{c(: ns a naiu
contributor to \i.tuy in
lhe Sccond \\i)fld War: its
e\pericxlcc aolkl not b0

Bccilrrse it emc'tgtid orl

tlxi $ccne fully shllcd l)t
dc(licated teanN ol n]err anrl
\!omeD. nany (t llnxn
illelnatiurally lq\)grlis{'d as

kjadiDg allthorilics ;n
saielrtific and (:rrgir]eo irlg
lields. its c\p(rtis{: collld nol
be challcne(xl.

Bccaus{r ol lhe coDrbirlc(l

A hi$tory oflhose 25 Joar's is
beyond lhe scope of tl]is booklel: Lhat

can bc lelt io the archivisls. Hcre $,e

allenlpl no morc tharl a l)riel
broadbrush pi(lur0 kr rark and
celebrate ol|I Silvc'' Jubilee, and to
broadcasl thc rnossage. 'Now go for
Gold.'

I

E

mpuution 0l i[s
consl'Lucnl poals i[ $,as

asslrcd 0lo place at the
leading cdg{i ol the raclar
Norld. And last bul by
no nlca s hast. it \ras
staIlir!] lilir {'ith an

r70.000,0001
\\ieldirg togelhcr three

lb.me y
independenl-

conpelirg-
organisatiolls
took limc. Bul

€eographioal
difTicultkis (,ere
olercolllc,
overlappi!lg
a(Lilitics
raIioralised
al(l llarconi
Radar

eml)arked on

,ABovE: M:rtello, winre. of t te
Queen\ Aw.td to h.r&ry fot
o utird ndlne te.hno I o Ci. d I

INSET LEFI: MdnaginZ .lit .tt,

the fill,urc \\ith rullliLience.

ne$, ciralledges in lechnolos',
grearcr aDd morc infomred
requirclrcn l,s lrom customers.
a shrinkirg market, increasingly
fieroc aompetitior and tbc
cffccls ola longlasting, Norld-
\\'ido fllcession- The ability lo

Ir) t"he 25 Jears that
hale passed behrccrl
1969 and the prcsorl
da)', lhere havc beef
changes i
personncl. locations,

adapt to clunging circumsmDoos is
essdttial nol only to success bul also
to sutrilal.

orgaDisational
stl.rlctutc and
markct li)(rls.
mostly inspired bJ
lhe need to meel

RIGHT 5500 rodd. .onvoy
dt Sushy Hi, test site.

INSET ABOVE: Foundet
mondlinl dircctot,
lohn w Suthettond.

dl



Visitors
lD 25 lears. \,c have playcd host t{}
th(|usallds of visil,ors to ollr
headquartcrs, rlelnonsl,ral,ifi I sites
and exhillilions.

No one $ould pmtcld thal thc
bricks, morl,ar and pod"aklbiN ot
\\titl,le Road hclped ns t"0 project
ouarich'es in our tl'ue lighl - as
leaders ir high tcclnlologJ a d a
fornidalllc f()l'ce l,o be reckollcd \rith
iD ahe radarworld. Brlt whal wcnt oD
\r'ihin thosc rvalls ath.a(ted re;gDjug
monarchs, hcads olsl"atc. go\€anmenl
ministers. conmrandeN-id-chiel ot Lhe
armod forrces a d manl olhcr
imporl,anl visilors.

No\,.25 years on. we look lbrward
[o receiviDg our illustriols gtlests in
the impressive environs ofour rerv
hoadquarrcrs.

ltt

ABOV4 Th. Rr Hon Ml.h@l He*ttine, PC,

ABOVE, Rtcrt''ij Mdnagins .lne.tot ot GEC,

RtGHt Adnhat SL Anthony ctin , cCB,
conto et of rhe Navy at the tim. of hk viti..

LEF1i HRH fhe Duke of E tinbugh.

BELOVI, LEFU HRH The Pdn.e ol Wd.t,
BELOW RlGHll Redt AdnircI Ddo Khdli4
deputy .hief of th. Roydt Mdloysidn Nry:, out
Itr$ intoddnt virno. to Edrwood }lousd

BOTTOM: fhe Mat.he* Mdtid c'inind
Mdt oni dn l fhe tuk.6r Eldtd Giovanah
Mot oni.

l

roh HRH fhe hia.e Mi.ha.l of rcnt



SILVER JUBILEE
The changing scene,,,
Of our staff of 1,300,

Systems was formed.

shoukl also llavc som(r oDeralional
fhcililics. \10[e\'\ras sho[. an{l a[
Staxl0n l\bld Nc N(rre asked to

Drc\'idc adequatc facililics \Yjlh

viltually no monc) aL all. \\c thcrelbrc
cobhkxl l,0eethcr a (lisplal facililt tflrm
surplus L:{luiDmcnl as a temPorary
mcasure lhal lastcd inlo thc ca.ly 90s!

ln the lale 70s lhe equipm{:nl al
\\':rlton and Norlh Lrllenlram bccane
parl ot Dililary air lraliic conlml. and

w{r were askc{l lr) improve thu stabilitl
ol the okl vahcd displatis. lJul we

tinishrd uD nrplacing ail lhe {lisDlilIS
and lhe bank- p wi[h farlsislorised
cqripmcnli

llso in lhe 70s. the companY, along
Ni0r LS (l0ne.xl Illecl c and t'lesscy,

\\,as ftrsponsible tbr thc n(rxt

generalion ol radars lor tllu LK
deltnccs: it also lbrlnc{l il consorllrm
\rith llughcs rlnd PlcsstrY t{) stlDpll [lx
display c(rnple\cs. \\tr Nere gitcn a

L50 have been wth us s nce Marconl Radar

Four of them look bacl< on the changing scene

hcral{ll:d tIc b(,ginnin€ ol a peri{)d ol
chil|gc ot occupation lbr lne, kom thal
o[ stslems cngillecr at l]addo\! to
pllblici[t \\()rk.

The ne\r'company eBhodied Ctlcls
rcce tly acquired radar il]tercsts.
\\'hich indude(l lhe er{Ill
cslablishmcnls irl L,ciccster r\
managcmcnt leam. hcaded bl Peler
\la!. lras despaichcd uP lhe ll1 to
f,eicesler, One ol thal rcan was Xlix
Stothaftl- mJ_ boss sjnce 1957.

Beoausc 0i InJ ln\ollcmenlr ln pfnjccl

managemonl sl lehs he asked mc to

ioin him lo head a small Pfi)iect
managcment suPPorI ttam.

I'ar[ of0ur funclion was to Pmduce
managonenL rcports ol high visual, as

$,ell as technical. qualil.). In the
pr\)cess of larting-up Lhese docuDonl,s

we became involvcd in all forms ol
Dresent€tion medir. and I became the

local 'e.riper[". Ovcr lie years the

need foa a separale support seclion
\laned as each prujecl team began to

use thc $peclal control techniquos for
itself, bui by then I had become alm$L
lully involved in presentalion sJsiems-

Print. bsrchures. in-bouse

'\1,\N CtrSHl\G
hr l9G9 I \!as parl ol

thc Slsll' l
Dclcbtnncnl group.

dcsigning iuld

impl('mcn[ine air

,\lihough m) rokr js

llxr same lodal"
tcchniqucs and

ln 19711 ,rn.'stlrr- nrhich

updatcd thc IIK air dlf('nccs.
\\,ils handcd o\ta: lhc
ftrrraindcr of lhe 70s \\'as

delote{l t0 modilJine ih€ inilial
rlesign.

The origjnal conccpl wils lo
basc ail opcrational lacilil,ics al
\\ies[ lhalton. Later ii $'as

deci{lcd thal Lhc radar sites

small contract t0 DleDIrc ihe

sirPs lor ;lnd thcn look aflur.

thc inlegrali{)n olthc nc\r

ra(hlS and displa:'.s. lJo$t\er.
duc l0 slippages ot the tadar
progranrmcs. we $ere asked [o

moditt lhe crisline radals io
pft)vklo an inpul to lhc nc\r,. non-

compal,ible display$st m. Josl as
pnld[cLioo $as aboul lo sla on the

modilicalions it was relealed ltlai lhc
prcgramme for the new displals rva$

also slipDing, so a new lask arosc t0

integrate lbc nerv radaN with thc
e\isliDe non-c(nnDalible displalsl

(lhanges? l0s. lol"s oftlrem over lhe.

lears, moslly concemin€ customer
aequiftimonts lo meet cilanging

JO}IX P,IRR

Radar was lormcd I

lcadcr \rorking on

lbr coDtracl f(n lhe

nc\\'spape$, 3iimn and olerhead
slidcs, fllm and all their compldlLles
bccame second naluft] [o me. So in

1974, atter 17}ears {/ith lt{ar, I left
him and movcd inlo sales and

markcting, lhis ioam oporated as

Lekrcster's publicity deDartment

ntil l,hc 1976 man genlenl

rationalisalion whcn I Nas

shippcd bxck doNn ihe \Jl lo
bccomc lhc compaBJl chieJ'

publici[l ofticer and subseq 0nily

lJublicity rnanager

Septcmbcr 1969

So ir lhese 25 ),cal.s I ha\'€ madc a

complctc s\'ilch in occuDalion, bul
m) pcc$ still spcak lo mel



BRIAN PTIRTRIDCI
(\'er ftc last 25 Nars

advances in
computcN and ma.y
rhanges ir industrlal
$,orking praciicos as
Lhelr use spread- ln
1969, one of our producl,s was the
itliad rcal-iimc, hlgh-tjapacity
compurcr, whioh we bro ghl inlo our
own workplaces, rvherc r1€ had
formerly used hand calculators and
l,he Baddoiv main hame.

Some int€rcsting leading-edge
t€choolo$/ amse llom its use, nol least
*tell 1{]e coupled a simulator with the
automatlc t€st prograns [hal, rve wcr€
nnnjng on ,l4rr?d to !e"st digltal PCBS.

In tbe 1980s we wer€ still rclytng
malnly on the main hame compurcr
for nathemalical anal)Eis. However,
desk calculatoas werc becoming
lncr€aeingly sophbticated aod
iDcluded programming factli[ies and
complel mathemal,ical functlons, Frcm
lhese, the desktop computer was
developed - changlng ouf lives a[ a
stmk€ !

We wcrs fofiinate when Marconi
Radar took iie enllghtened decision to
pmvide its staffwjlh a low-cost way ol'
owning a BBC micm, Furihermorc. iL
purchased a numbcr of lhern for the
engineering departmcnts,

Thc desktop rcvolulion cnablcd us k)
use (.{)mputerc lor all sorts olrcul,lne
prccessos. Ilut a mjlesione was
reached in 1982 \'hen rc, atong with
GnC ComDuterc and Marconi
Researcll. de\elopcrl prinicd circuiLs
deslgn software, Nhich ran on the cpT
4.000 computer and marked l,hc lirsl,
major sl,ep in dosign aulomation.

In 19B8 \re sl l{ed inlcslmenr in

borght-in computer-a'ded
dasien lhojli[jcs. which have
hcon conli ually extended to
cover all enginecrjng disciplines.
Our achievcments in the early
dals {€rc ahead ol currenl
thinkirrg bul I il}cl l,he] u,cre
never fully exploit0d oltside ctlc.

dril\,in€s \\ere pmiLlce(l bl handi
printing\\'as usuall} done b) thc
Marconj Prinling Drpa[mlx]t rnd
dcliver! roukl take up to i0 nonths:
so many peoplc tasked. and
somfiimcs not knowing \\'hl or \yllat
happcncd nerL.

I $'ert on lo nln thc Producti(n lxrit
\\,hich laler included LhL: ll]u

I(I\TH ROBI]RTS
When I ioined
Ii'larconl in 1967
a3 a copying
assistant in l,he

Repmgraphics
Grcup, Lhe state-
of-the-art
equipmenl was
Roneo and
Banda, manually
operal,ed. Hieh

Apcsirtcr Lrnit. aniltirell {r..ame ljrrt
o[ i}c leam culuating the firct
dedicalcd $,ordprocessor
($rorlplcx). \

Nb insl,lrllcd the company.s firs!
dcsk-lop publisher. Then came
peNonal compul,em. volksrv ktr.
Vcntufil and currcnill, \trbrdpertcct,
together wiih va ous graDhics

Packages, {iatabases, scanncm and
ocR

irn Buoda sDlrit !nd wtth
li,i
,l

mlrsolcs like ao all-in-wrcstler, I
progrc$sed to running tle ott-sci titho
6eclion.

Opporlunily came to ioin 'ltD, and I
embarkcd on a long and laaicd carcer
in Poblicafions. cutijng m,l teeth on the
very large NAIO Air Delcnce Oiound '
Envircnment contmct.

The tfien Departmenl bosses had [l]e
ra{iical idea thal women could do lhe
same work as men_ This. al, a timc

, when women rvcrc separately graded,
pnx'cd to be \'ery unpopular with the
rcsident males, bul hat is another
st0ry.

llc had all thc high{ech cqulpmcnl
yru could {,ish for: manual
floewri[el's, sclssors. Dasle ... lhat sort
ol thlng. PrDdrrcing a manual took
lorrver Corrcctions/changes lrad rc be

Paslcd onto Lhc camem copl'' some ol
which $,oukl Deel offdurine prinling;

nveni)"seven ),ears on. lm slillNith
l'lD, now a senior prcjcct conlfr er.
{lcsigning dcDartme Lill dalabases. {o-
oftlinating resources. conl,.olting
budgcts and prod cing estimatcs.

N{uch has changed. \[r ha|e all
become mulli-skilled. Ihcrc arc lc\vcr
ol us lrut Nc no\l have the opportulliI
lo got inloh€d with cvcrl ring.
Parlicularlt' lhings ha!c changcrt tbr
women. \ts. I sl,ill helr thc odd
ftrmarks about okl Dragons buI the]
can'[ mcan me - can tl]r.t ?



SILVER JUBILEE

Nid(:r, pr{ )\'isi(nr

oltcchlitian
allrcnliaeships.
l)olh mcchanical

nlmbcl of appr(: liccs ard gradu{lcs
lirllille to l5 a )cill l)J'lhc cilr,l] 1990s.
'Ihc rc(lndirnr in lhc nLllnlrxs !\:llcfls
ouf clunBirg bnsiness ciff uns[anfi is

nnd lhc fncl lhat \\e Do\! sllb-coDh Nfl
oua manlllhcl0riDg l0 Leifestcl

hl 1969 apprurli((j lrai|jDg Nas
oBilnisc(l l)r- 1hc NlarcoDi Company
$'ith s(nrlclhirrg likc 5{X)-600 on the
l)(x)k$ al any one tine. h those
days an apprenliceship
lasted for five I'eal.s
\r'ith Deople being
taken on a[ 16

and gaining
their

'lhe face of trainirg has (hangcd

considembh, ovc,r the piNl 25 \cals rl
\{arconi Radar 'l hrx o hiN bLr0n { 0)o\'(:
a$al'fuon apDrcntife tlili]ling lo an
enphasis 0n lpdating and do\'c]oping
the skills of thc c\islirH s[al[ to m(:(t
the necds ol an o\'cr cllanging arrd

m0r(] dcnra ding [o(h]rica1 iln(l
busirx)ss {xNir.(nrnl(fl1.

illd clcclric0l. ilnd a clerical traiDing
sch(rme.'lhere \ras also student
sponsoNhip and €mduarc uainirg-
irrolving project \r'ork and ljlaconc0ls
arouDd the conpary for l,hc now
graduates t0 leam lhc colltEn\'
organisalion. In thc 1970s and cad-,'-

to mkl-l9B0s lhc tfaining cenlre
al$als had alrout 280-300 tulinees on
thc books. with an inbke of
approx;rnately B0 a yearl

DurinB lhis period \r,e raD a nlmber
{il (on\'eNion coulses. These

conre cd tbe skills of e\islillg stalT
fron, for e\amDle, craft-skill(:}d lo
dralghtsman, and plilnncrs t0
estimalors. tr{anagc,mert artd skill
de!€lounenl lrainirg Nas plovklcd al
NlarcoDi College, \r'hich co lirnrcs to
tbis day lo pl olidL, tcchlicirl tfirinil*

Olcr fic pasl lcll lcals [llc silLrirti(n]
has altored dmsticall!. \illl lhc

Crealer enplusis is Do$ placed

b- on fte derelopnent ofcore
skills rcqllircd bl stafl

anrl the rlse of
crlorlr b0dics l0

indcnlrlrc al
21. Thc l.imr

lhc N'larc(nri

llclp {rhiijrc tllis
urd. Trairing is
(irrricd onI ill-

l)) c\lemnl
a€eDcies l.nnning

'liairine (lenltrr.

kjrirgly rcferrerl to
bt'apprEntices as The
PA. a[ Ne\r Slrcet. \\,berc

(rlrsmnised
corrrses nr neel our'

needs or by fte Training
Deparlment. Cr]l.rent nujor

skills srlch as inslNment making,
sheet netal nt) iing and latho
operating Ncrc [aughI u|dcr tho
Natchfill c]c ol Jack CaI'l''lraiDcc
dmuglltsnrcl alt(rrdcd lhc IIO School
i ftc nt(n,o grir di{}$c sctliDg ol
SprirHlickl Ihl]. Iinni Nls itlso spflrl
al c011cgc - l)ouxlakis ol Brainlree

- aDd doillg \ro*-based placements

nr(nrr(lIhis c{xnpany and other GEC

filarconi llnits in Esse\ to gair
pracfical erpelience.

ljnriDg the 1070s lhe situation
chaDged \r'ith the establisbnenl ofa
training centre at \\'l itle Road. This
initiallJ prolided nanllfact ing
training lhrough r thrcc-]car crall
apprcntirLrship. alld dc\'rihDcd in[o lho

[lltining iniliaihJes includc thc]

Iirst Linc tr{anagcnrcnl, progrannnc.
lhe Projocl i\'lanrHcnlo l plogra mc)

al Dlnchnrch, tho l\'lanag; g I'cotlkl

Drlgrumnr(r, llisk Asscssm0nL aDd

lho Gr,adnole llcvcl0pmcnl
progr.amire.

When l,alking of trailliDg. \'{: arnnol
(rni[ lhe imporhnt slpporling mle
plaled bt trrlarconi College Nhen it
c{nnes t0 listing oul capabilitl to orlr
cDslomel.s. In cl0se liaison \rilh
oursehes, the College pl s and
implenents intensive {orlNes for our
custonel's engineeN an'\1lhere in the
\!orklon orlr oNn ilnd otbcr
nanufrctrlrcls cquipmc ls irDd

IOP: Clsoms Per$nne, in ircining dt Chelnsfotd.

CENI E lpprentices with the rcPli.o they hove
ndde of an eot't sPa.k-CdP rtunsnidet.

LEFf: Apprcnti.et rcite noney for Childr€n in N€ed.



In 1969, the lhree organisations
that fornred Matconi Radar were
comnritted Io maior afu defelce
programmes.

Marconi was sut plyine lone-
range surveillance mdars lbr the
RdF and prolidlng thc tactical
suNeillance and helght linding
radars for the almy ?hunderbird, .

surface-to-afu missilcbatteries. .:::

and helghlfinders w€re belng. i
dellvcred to NATO count es ,:
as pa ofthe NAToAir .j:
Defence Gound Envimnment
system (NADCE). Oth€r e(porli r_r
ventures keot Marconi endneers'!
busy ln four continents. ..

a contlnueal overleaf+ .i
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{ ADI {crc proli(lilg llrc UK
d(:lir ce$ \ilh high po\r€r smclied
beaDr 3-ll radars. Nhose snaller
brolhcr $,as goiug [o the satdi
Arlbian Grorlnd En\,iloDment. \rherLl

tlre signals \\,erc displayed h (c]ntrcs

desigred and eqlipped by Marconi.
l he Elliott AiNpacc Cortlol Di\.ision

had contracts \\'ith ftc R{f lo suptllr_

conputers and sofl\flrc lba
intercep oD c0ntrol alld SAIII
allocation at ovotscas bas(js. Ihey
also produced simukrl,i( packages for
the R{f altd
\.{DGD.

lhe Dcw

thus assul'cd ol n
slfong basc.
especially as
rlo,clopnle t ola
nc'\! rango 0l
c(luipnrenl. the
5600 series, \r'as

a1i!adl $,e11

s600 sriRrxs
At thal tine, the rapid deplol c{lt ol
lbrces {'as beconing aD opcmtiolllrl
requirenenl, and the s600 sc cs Nas
rlesigned as a fanily of conrpatibkj
mfilules that could bc pul togc rc. irl
rarious combiratiolrs [o n)oot aln]osl
aDy air dcrfcncc or air trallit corllaol
reqrliremcrt. All wcrc rcn(lily

trarsporl,abk: by helicoptel lransporl
aircraft or by torlin8 ilh lighl
\(l)icles.

'l'lris colcepl proled popular and

ovca 30 systenrs were supplied to
NlalaJsia, l\lrke,)t KeDya. llgoslavia.
Saud;Arnbia. Jordan. Abu Dhabi, aDd

0man. Sinilar equipmenl \r'as

deployed by lhe R\I' duing tlre
lhlklands caDpaign. Thus, the S600
se es \vas severely tested in pa -
climalic condi ons. Othermod cs

\r'ere supplied to
Nor$'a)', Carnda afld
rhc uK civil Aviation
Aulhol'il,]1

s700 sERrts
[Ia e o-By
thc nid-70s.
advaDces in the
electronic counter
rneasures

amroury of
hoslile airclaf[.

couplod with lhe abiljb [o accumtely
lo(alc al)d lareel seDsors wilh air-to-
grouid mda'. altack missiles, called
lbr ncw idoas in designing air
survc;llance uldar Our arrswer \r'as '
the 3-D mdar knon'n as lhe S700

series ,ttarrel/o. \r'hich is clllrtnlly ir
serricc in NNIO. fte Middle East alld

' ,ltar'te/lo is now in its Lhird
generalion, having taken advantagc of

] ' 
].!:: :

' , ;:. .,{1, l.l

IEFI Martello57r3a in Omdn-

rcchnological dcvcbpmenls over tlre
past 15 )cars to progressively impro\€
ils pcrformrnce.

I,ow Level Radaro. - lb counter
lhe possibiliLv of itoslile aircrafL
polclMting lhe defences by flylng al
veay low level to escape detec on by
tnajor sLralegic radars, ne inFoduced
a tacLical radar into fie s700 series,
lhe s711. This is for application in
l,errah \r,i[h mountainous. foresrcd oI
urbaD arcas and can also proi'ide a
po$,erftll capabilty in fte coasl-
\ratching role.

The S711 is operating in Europo and
Asia $rbere contracts have been worl
against many of lhe rvorld's lcadi g
maDufacturcrs.

Signal Pmcessing. - It is i sig al
and dala processing lhai sDoclacllar
advalces havc bcer made in lhe past

25 years.

conputer proccssing power has

increased dl'anlalicalbl aloDg [,itl)
implcssive rcduclions in size and cos[:
,4lyr?d occupied a full-sized racki five

)cals laler /,oaua nos coDtained on
prinled cirtuil boatds, and nowa
$hokr signalling processiru capability
car Lre pmlided by a siDgle chip.

Slorage capacity has incrcased
equally mpidl)', and plocessing poNer
is fu[her erlhancerl by llsing parallel
pmcessing techniqles as in our
crlfrent designs.



CODIMAND AND
CONTROL (C1

C: facilities are
necessaryifmdar
suNeillance data is [o be
exploircd effeclively
The raiv radar display of
earlJ days has given
way [o data Lha[ is Dow

Pfocossed and used to
prcduce a recognised

lhe SaudiArabiar
Ground Envimltmcnt.
Thmqhout tlre 1980s.
our ro.us /6 co pulcr
slstems were 0scd to
pmvide lhe G syslcms in
such progmnxnes as IOR.
fi e tul\-nobile S\\'edish
air defeDce system, andSIMUI,AIION

Training mdar operabrs and air
defence controllels can be car ed oul,
and tactics honed by the use of
simulated signals. Such anangements
allow for maximum concentratiou ol
the ihreal and elertmnic counter
measures in a way neither available

air piclure (RAP), available for
presentatiot on NorkstatioN to air
delbnce conlrollers. Flxtensivc

off-l,he-shelf {COTS) technologl is
availablo. and prbvides the platfoNr
for our sophislicated air defence
soflwarc fuDclion.

UMDGE.

sol'IlvARE
Air rlelctrcc ptugranmes

Todalt modem, high-
pefformance, comnrercial

nor allowed in live e\ercises in
Peace-time conditions.

In ile 70s.

independent
simulaiors, originaly
developed by Dllioit
Ai6pace, were
employed by the
RAI the Royal
AusLralian AiI Fbflre
and NADGE, This
expertise was carried on
into systems marketed as

car.ied ollt since 1969

required sofl\i]arc, wc
have developed aD

incrcasii€ly dcpcnde.nt
on comprehensirc.
el.ror-ft€e soltwarc.

To generate the

exteDsi\€ in-house sof t\tarc
eDgineering erpel'tise, \lhich

Ground Defe ce Envirounenl
(UKADGE).

pan ofour radar system ranee.
Later adlances and mol\] po*'erful

computing have enabled ext€nsive
radar simulalor facilities to be
incorporated in Ma?'fel1o, and air
defence simularcN are available with
C'?systems, as in the case of the UK

computing faciliues arc used lo
amlyse thrcats and assisl conl,rollcrs

the direclion of alailable weapons.
Sysrcm technologr has advanced

enormoN\y sirce the days of the
opcmtioml cabins supporting lhe
Sti00 se es and re C'?re.nhFs in

covers lhe complete life-cycle. from
operalional analysis, thmqh
devclopncnl and on to custoner
supD0rl.

ABOVE: Radoms in Mt Kent in the

LEFr: H.ightEn.tet 56l3 td.l inthe

1he ecd for effeclive qllality
conrol ol sofl$afii has resr ted iD

increased discitrli0es in the llse of
procedurcs ard loolsi intemational
requirements demand l"hc mc of
smndard methods. l,ools and
languages- Undoubl,edl)'. ftr her
advances in lechnology and lools $ill
make lhe ne\t 25 yeaN equally
demandirE, and fte mle ol lhe
softnare engineers exeD more
important.
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in 1969 - aDd \ras
$ubskDlially

sopplelnented by fte
long experien(c of
,{El, rvhose naval
radar capabilitil
based in Lcicesler,
was absorbed into
thc e\,
orga isalion.

1970s
ki Lhe eady days,

thc Leicester ann of

broadcasting and. in lhc dccado lcadirre

LrI)lo lhe Sec0nd N0rki l\tlt ir] lll(iirr
'lhc lllamoni (ldnpanl \\'as in {)n lhe

glou d llfin of lhis dramalic ne\
(lc\{ropnrelrI and, ine\,itably chowirrg orl

its lrrditi ral inlcllrsl in scrli g lh{l
\!0rkls nurinels. it direclc{ nuth ol ils
{jllort [o applling lhe p n(ipkis ol ltxlar
lo prodlce shipb0rnc cqujpntorI and

'lhe erpd tise
gnirft{l (J\er lh(f
lilirlime of radar {as
irlxrdted l)1'the
lle\\ll li)rmcd
NlarcoriRadar
Slstenls ConlDiIrl

Radars for the navres

of the world
\'larconi s ass{)ciolir)rl \,ilh
lhe sea reachcs bock lo
lhe latler ycarJ ol tlre
la$ ccnltlr]'. \\1nirl

Gqlielno Nlarcorris
filst prio l.v Nn$ l0
llsc his c\vll'
hafllcssd radio

thosc Nlro sailed ir
shiDs.

hr llc )eaN thal
f(tloN(d. conacpl$
broadolcll and

rcch ologies ndlanced,
s0lhal lhose same radio
\ a\,cs {'cre applied not onlJ iI
rclc(o nDtnical,iuls brlt also ilr

Nlarconi Radar had the dominant sharc
{ii lhc business \\'ith STIR. r0 965 ald
t"hc l{)22 suNeillance radrrs and the

900 tmcker for Sea Dafl. lrr lhe
early 70s, iI collaboml;on [,jth

nftrosoD ol Swcdcn. i[
de\,cloped the B00 series,
conDris:ng the B20 and 810

snl.\cillance radars and lhe
802 lmakiDg rarlar for
$mallet predomiDan y

e,\po ships - a

nllnber of Lhem were sold
into the o{polt malket
throueh UK shipbuilders. In
ihe mid-sevenlies.

responsibility for the 800
seles passed hom
Leicesler to Chehrsford.

At Chelmsford in 1969

a feasibility stud ivas

runnine in coniunction vilh
the lllrmoni Researah Laboramries on a
proiect called PX430. IIis was laler
kno\i'n as G\1s25/Seavo/f, the new RN

point defence syslem, and was m lead

[o proiects l,lral have dominaied our
naval iivoh'ement for lhe past 25 years.

Dorina lbe 70s various improvenrenls rc
the Gws/25 sysrcm uere proposed in
order l,o keep pace \r'lth the thrsats
deleloping ill the Cokl llar Theso were

lo become lhe basis of the ncw sysl,ems

for lhe B0s.

1980s
A[ lhe beginning 0fthc 80s, a maior
defence reiie$ cau$d ocrlain changes
0femphasis it 0Lrr plilnned operations.

I
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rEfr IyPe 23 fr'aote, HMS Norr6tk.

BELOW CENIRE: county .la$ denroyer HMs
Antrim, cdrryina Seaslug mhsile and 965 taddr

RtGH1l Esyptidn Rd\oddn .tos tat qdtrol boot.
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\\'hich is Il0\\'(|poati0llal 0n RYl\l(,
23Iigates.

X'lean\\rhile, i. (lrtkl l0 ntcet c\porl
demaul ir l,hc mi(l-LJ0s. \r'0 derdoperl
tllo lB00 se es. (olsistiug o[ thc 1802

h'ackcrs and l8 I 0 su r\ {iillancc radal's.
'Ilrcse were based on Lhc 802 and 810
l)ul wcrc morc lersalile r (lirchiol0d
h igh(x' Dorlbrmance. lhe l8{}0 scl,ies
was sokl iflto Korea in llJ86.

I\'o c liroly ne$, prodrlcls \'crc
added lo our p0 ,folio in lhe 80s -
\'irssel ll'ackile I'Jrnaeenenl (lill\l) nrjd

\,"1M is a nranag(:mcnt toolused to
assisl lhe enlr]'. e\il, alld )cking of
shDs in harbours. l\o systcms \erl
sold and still operrlc al llal\\'ich and
l,ho Med\ml' po|ts.

S{? Lbauu. a Nideha (lharkrr on a
grn 0rounling, did nol go ioto
pro(iuction but the in\'eslnent pro\kld
lhe basis ftn thc )farkslra, anli-nilt'rall
iunel.

The STIR projecl at
Loicester *'as cancelled a d
significanl cbanges ill the
lirtul'c 0f Seafio/f trackeN
llecamc ncoessarl'.

0n lhe losilive side, ir
1982 we \,cra a$arded one
of fte fiNt fir0d-price
conpetiLive oolltra0ts for
rhe 805s\\, (RN 1,)1]c

011111). a light$reighl dual radar tMcker
lL augurcd \,ell, ul{inatel}
resllling in orrer 50 radaN ol'
lhat lYPc crltcrillg RN

seN,ice. nrainly on Tlte 22
and l$)e 23 slips. olcr the
ne\t 12lcars.

On the,lca*o// ll\nlt,
luft her conoilcl$ a\ardcd
du ng the 80s. lbrrn(l ilc
(rorc of ollr nalal
brrsiress, and
d$'elopnsrls \r'e|c
pul iI trair for thrl
\crli(ol-larlncll
\!rrsi{nl ol lhe

Thc Dalh along \\tiah nalal rudar
was l,o ad\ance iD lhe lul,lirt bocantc
apparcnl as the result ol spons0tfil
reseilt(h Nork irto planar tlla! 

-anlennas alld olcctronicaq l ,
sleerable bcans. lhis ntade
D lli-funcl,ior lafilitics a
pmfticablepmU)silj0l i.e
the combiniDg ol sutvcillance
and Lracking-

(lapitalisitB on this
inm\'ative co (clJ[. \\'(', iD
collaboration \ ilh llcllia
(AnS\)- designd nld dc\obDnl
IMPi\R (lhe I,]ufoDc,t nlulti-
tlrcli(xl phased trrilJ' ra(lar).
'I hc signal pm.essi ll

Lcchn0hgr is a dcr'i\irli\c ol
tl(,l|rnsputfl lrrill
(Duralki processile) lhrl

LEFT 4,7msutuei an.. dntenndSIA30.

GOING FOR GOLD

$c dc\doped f(n llre l/rr1.//.) Tlll I)
prolrlnulc ir thc latir.r 0xrl o1 lhc ll0s

Scl lriirls ftn,tlle litst ll P\li Nl.('

chre l,o lirk{: l)lir(r 0Il itn ltalia| \it\)
ld€ale jI cx t 199J.

1990s
.Sl,aIoJl slill lnrns I najor lafl 0l 1nll
na\:albrsinrss 1()(lirJr and 0 tti(l-lilc
Lrpdatc progran r( is plilllncd.

Tho lB00 serics is bcil]g ilnpro\ed
nrrd l0rns lhe basis ol lh( lilst Seaur//
(irifotl ordet \hicll f0ilcs ltun
lll0lit)silr. \'h1)se ne$ sllils \i1l Llndelp0
scil lriols (hl rg ll)lj;.

-/

=-
IBOVE: Lightweight Seawolf d ntennd ta02SW.
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It nlal (onrc as a suprisc tllal
trlar(o i has l)een iD\(tlcd irl llF radar
for ue lhan 25 )eal.s: \'cll hrlsh-
huslr dcsigns were beirg halched iD

thc Ni]rconi Research Labotalories ir
thc cllr\ 60s. uder thc supervisi(nr of
Sir lilri. I,last$ood-

'llle Hl'(0r shor[\rr\r]) ba|d is
Lrsually disparagccl as corlgesrcd ard
inrcrference linilcd, but the HF radar
engineer nusl \rolk ilr ii \rithout
aLfectirg conmutical;ons aDd

shoN\r'ave broadcash and rot be
affected b) thcm. HF may be the only
available. cosl-ellecli\e \\'ay for Mdar

The firsl l'larconi Radar

el'a ol I II raldar began in the
70s Nhen \\'e underbok
vcry scnsiti\ie design work
0n military Hl' su[,eillance
radars lb| the prorcc on of
tho UK by both Sl0wave ard
Surlhcewave techniqucs, In
Skyrva\€, lhe HF bean
slants up to the iodospheric
layem about 200 km abole
us [o be rrefracted do\!n [o
the target rcgion, where
aircrafl and ships relum lhe

or conmuticalions to
reach beyond line-of-
sight.

Durirg lhe Cold Wal
\\'hen lhe l-SA and the
USSR confuonted eacil
othcr hom land-
masses lhorlsaDds 0f
knls apalt. and muttal
sufveillance \\'as
ecessallr HI SkYrva\'c

tadar $'as dereloDcd to

ionosphelic path to fie
mdar smlion. In
Suffacewave. the llF
beam must be launched
al ihe sea edge into tho
sallwater, over which il
lMvels around the
eanh s curvaturc Lo

detecl ships or aircrafl
Shvave sees targeb

back-scaltered sienal \ia a similar beyond lhe range of ihe capmin s

telescope or inde€d of his microwave
mdar

Before going rc sea, o new kil was
tded out at the Explosives Proof
Establishment at Foulness. The RAF
provided a Yrrcar bomber, vhich
dodged the red flags afld over-flew us
at 500ft, coniinuing over the sea

towards Rofi€rdam. We prqcessed the
firct data fiulrl om embryonic radar
and wer€ stuMed ihat i[ was
immediately seeing the tr4rlca, flying
very loi! almost t'o Holland.

By lhe staft of lhe Falklands conflicl
we had strenglhened our HF radar
activity. and firo radam were quickly

builti one, land-based, was
construclod in rccord time and works
m this day on Lhe Dengie peninsula in
Dssexi ihe olher \r'as a shipborne
lersion that appeared not [o work lhe

out to 3.500km range
(or ei€n to 10.000km

deted aircraft aDd ascending ballistic
nissiles in a wa} i,npossible for
obsermtion sal,elliles and
reconnaissance aircraft. h 1969 lhc
USSR I II, Sky$ ale radar in thc Lkr'aine
acluall-\' \'alched the .4po1]o spacocrafl,
ascenditg ho cape canaloral,
10.000knr awali

h rlrc [iK. tbe lhreat $'as a bl, chser
alld lurlherDrore inlrudi g airc|ilfl
oould ll! jlisl a few fccl, abole fte sea

ii the;r final approa(h lo the
shorelire.beh\\' tho co!cr ol our
coaslal lnicfo\\'ave clcfoll({r radars. r\
sccoll(l ["\'pe of sensor lhc
SurlaceNa\,e mdar. Nas de|eloped to
lrark lhis lhreat appr'( )nching ,e/ou
the horizon.

Mth a double ionospheric hop),

lvhereas suffacewavo sees mrgets
\r,ell beyond the horizon oul to 400km'
(furlher for high all,ilude largel ).

our firsl era concluded $4[h the
defining of praciical, operalional
mdal.s. The nc$ AP120B anay
prDcessor c abled us [o demonstlalo
the efficicnl, digil,al filtering of vast
quartilies of received IIF data in rcal
limc al)d showed that tbe dny targel
signals could be sepamrcd from lhe
envifonneDtal HF noise and clutter.

Thc second era began in 1980 \til,h
thc challenge of packagirg a HF

a lcnna anaJ onto a frigato to prllvide

llF radar dercc 0D of aircrafl and

ships approaching lron dislances $€ll

lrzl
I



LEFT OSCR on d Midni b6o.h

BELOW LEFT HF rodat wM (v6set iafr. nonoEehent) .tisptay

RiGHI: Expetimental HF tado. o"tennos o. the hu[ of H MS londonderry

fil.st ti0lc, nuid)'b(ause $e \\'cl.ct

llsing lhc ship s e.riistillg lll'
coDrnunkr{tiuN alllol a \l1tiah. \r0
\rcre assutcd_ {as (}|lli-diN'cli{nlal. lr
fact il mdiatcd nost ol its po\\d,0\rr
lhe sterD a d \re $t(i doing o r 0lll
t als on a:Nl..tfl, fl]ine a long r!a]
ahcad o\'er Lhc bolrsl

Wc prlt our o$r anteDlla 0n anoth(x
ship aDd ohlai cd s[pel.b tcsrllts on a
Carrdr"a ai{r all flling a lcrv feet
above the sea at OTH distanccs.

Wilh the Falkla ds behiut Lts. \\e led
a UK-irrduslly team stud]iry St$,\r'a\,e
radar opcration l' on the llK. brlt nore
imporlarth for our future, in tho nlid-
BOs we inil,iarcd the PV core
technoloey progmmmo $re called
SWORD oa Over-he-horizon Radar
Defence - the SW standing for cjlher
Surfacer\av(j or Sl],\r,ave. This $'ork
\vas to ha\,€ imporhul ilnplicatiots
when $e \re t to Canbo.,ra fu 1988 to
rc4ister ini€resl, in a cerlaill projecl
callod Jindalec.

Also in the miG80s, Nc proposed
LES-I or Look-Easl-Skyrvale No. ].
usirlg the BBC OveNeas Broadcash'
Dave try ftalns ilter$i[h ils alrtennas
Irained [o the east, radar- mo(iltlale.t
and syDohronised with le Hl
receivers at Dengic to dercal aircrafl
by S(ywale over lhc Baltic. atmosl [o
S[ Peter$bu.g. I[ $ias a g(]od i(tc{_ bllt
ihe Cokl War \r'as thr\\'iDg. so 1,t,ts-1

\rrs nevcr buill. Nor\'N0lmlel lo st

BELoW RIGHT: oSCR ditptdf.

Pctersl)ur'g ancl l\'los( ( )\\'
tr) shan: oIr
c\pcrifl xls \\ith Rnssiall lll.' la(lar
cr4ineers $1rc had l)rjo sinjlarlr-
c ioljng lh(:lnsehes i \'onting \ats t0
l{x)k a[ rlsl

\\t sllcces$li \' builL.l Sllllace\\a\r
radal thal lmrked a ntissilo sliinlllillg
the $ca o\'er oilKligan Ba)t ancl \ tikl
the radar \r:as nlcastlIiDg lhi'nissile s
charactcristic ac(clcraliots $J('
realis(d that this \'onkl helu to irlelrliti
ir.

Era iJ Lrcgan in lgtlB \hen. t{te oDe

c\pl{)ilaliotr b l ills0 inpos(
rLrsp{nsibililies lin.the llr)lcrtiul ot ir
l,llose lrit\'el.siDg lhc Zoncs iltd f(n.

The \lartoDi Sl2.1 Slllfa.r\u\ L,

rildar is prrrpose-(krsigllcrd to fro\icle
policiDg ol thc IDZ a (i l0 dir'(xl
aircraft al]rl shiD palt,ols l0 ir\esligale.
irrlorceDt a (l O\Derlik scilrch a (l

fl| radar l,rilDsnissiuls rctrt \\ittr
sea \!a\es to llfiidl(e Iniq r (lopljl( l!

[,lida] c\(rlling. our tilst
Daoposal lof tlte
Jindalee opcx.ltioDal
Radar Nel,rvork (JORN)

Nas fal\ed lo Australia
alld sllbDlil.l{xl kr IX)l)
irl Canbena. We $,erc
onc ol 169 lir\!s $'ho
had regislerod
inlcrlst. Soon \\'(l
$,erc tcaned with
lblc(0m Allstfalia

spealrirl rctrlfns tltat enal)l(
lus l0 olfer l(rl ilx)th( r
pr\r(iuct. OS(lR. lo the
o.eIlographeN. \\t afc
nrarkctiDg OS{jR in nan}
c0[nldos for lit d
rcclanrtd(nt. nt(nlilol.ing
pollul.ion and assislillg tIr
docki|g ollcrl lauc

Ior lhc ftrlure. tllc
applicatirxrs for Hl ritdar
irl(]hde ballislic ntissilcand conpefing t€ainst (;Iil and

Rayllrcou iD lhe JORN Proi{]ct
Defirilion Study

\['e nrc no\\'eDgagcd iD lhi$ rnassi\''e
Australia III radar sul.\'eillan(c
proiecl., rr,hich $ri {id the stabilit} an(t
prosperilJ olthe SoLlth Pacifia Rin
nati(nls lr'cllirto l,h(: e\t cenhll]l
'Aparl fro JORN. r\r arct crul.l€ ll}
n)arkeling lcw Surfaac\lave radars for
l.ickirry slrips oul, [o 200lln (ll70k j)
irr lhc E(nnnl)i(, n:(clusi()I Zones. alrio
for' l|acking sca-culrenLs 0car oil-t,igs.
se\rag0 ou hllli Lrtc.

(\'('x 60 Ditio s h t.\(ll,OS rhe
llnilcd Nati0|s Conletrti(nl o l,he l,il\\
ollhc Sca. ha\'(: ratified lhc nEZ
regulill,iurs. \rhi(ll nol onlt (onli,r
bflrelils fuon l]sl). oiland nrirxx.nl

lrtlfkiui inlctriicliot ol aircl alt
fcrrlillg drugs orL,r iunglc arcasi
prol(:ction ol sltips fi.out sca-
sliinlDling ntissiles: belon(l-the
h0rizon targdingoliDcontitH a[ta(1.
lessrls: deled iu I olStealllt: aircrilll
and $hipsi [taakiltg ctclollcs: remolc
neasur(xtl€'ltt all $i d. sea\a\'c hejghl
and rlirc(r uli sup(ir\,isi(nt ol oil
drilling oDcrations al sca: pt,olcrti(nl 0l'
LK forces abroad \litll ltlrticat III
radal.s.

Sir EIic Iilasl,\\1nd \ils \\'itll us to
olcoufag(j onr aspit,illi(nls 2; lrilfs
irgo: $e hl\c nol laik (lllin rn{l \\c
shallc\Dand otlf Hl, ritdilr bnsiIcss
laorn lhe lr(\\ \\'1)l.kplacc lhilt ll( itrs his

LEFT Jjnddtee ontenno dr Ali.e sptings.

INSET LEFI The Dengie Hf rcddf,

DGOING FOR GOL
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\\hcn otll rx\\ conpllll\ allnx i lo
hrirU ir l{l(jl). llx l'lr(liir snpD{)r1

oDfl atirnl r( lINin(\l urxk r lhc \\jrg ol'

\lNru)rri s (l(,rlml l)i\isiorr. or llx
r( Lircrxrl ol lh( l)i\isi(nis IrilllNgcI
lll( l( g(r(liIt ll L I)rnlx lll: Iriu]
rxnrl|s \(rl sJx fl {l( lilx rirlif* (nr lh(
\\irl rlx ir{ 1, s|{Irklllrc
I)i\isi{nl rr!nrirl
irrlrrl. ils iur

irrd(Ix'Jr(krll. s{ ll'

l( f (nrJlli g husirx'ssl'
ShoLrklil ronlinuc lls
Nn indrDcrxllrIt
busirx,ss l)ut rcl(lasc its
prl)lils Lr) llx

SDrrcs and llcDairs
(\ rr lllr Irills lhc s|itr\rs x d r{rpirirs
l)tlsirxss hNs changc(l (ll'lrn]illi{ illl}l
lr)lll sulDlling cr)mp(nx'llls \{r hx\c
a(hiln((l lo sLrpDlli g prilllrd cirruil
l)oilr(ls illr(l maior sub asscnrl)li('s
g('ro all\ rrlix lr\l to tlcslr (lals as

IJlt s (linr. rcplrc{xne l
urils).

(l{nrrIluriftrliolls
Slsl(! s? Sh(nrl(l il lrc st)l1l lx l\\(\'l
lh(!n? lrr lh( (\(rll llx'hslrunr{{l

lnilillli. lh( l(,) lulfli(nls ol sprr\'s
Nrd rrllirs. t( {lrli( Nl i lin nlirli(nl ilxl
l(11rli( NIscr\ i(\'s \rrc l(x'illr'(l
\ariursh i \\Nt(r'lx)usc l nr lr{l
llr(ld(^\ but in 1{)7(j thcl ('tlnx'
Lo!(1lx I Nl \\r'illk R(,N(1.\\lxl\ lh{\
\\cr.f joir(\i l)I Iickl Scni(s \lr) lra(l
1ur( ljor(\l Is llrc Olx lrrti(nrs (]rrrp ol'

l|{ linrxr \liI\(nri Iil(lirl)i\isior.
\\rilll( l?r)n(lR IUrirc(l lln r(rlrl ol
1nll slptr{)rl r)rtrris]r1ir)r LIrlil. lnrl ir

slxnl \\ hil(, rgo. il rr^ { (l lo r,,rr{lr?,

.\r \lol)'l\Dc {l{i/B0 {r"cr anrger
s\stc r. (lilnagcd i (icrna \ : thil
S{j00 l r il rsn lilrcr'ri lll|l \clc rlropDccl
(lurirH loirdirg at Slanslcd ,\ifpor[: [hr)
\loll llp(:96 (56;9 )aL SrNr \i)rd
\lli( h \\as s(\crcl} diu]llgtd i gales

c\{ (lxlirH l{X) Irltr - rll canlc our
\\il) lor nlirior r.cPirirr

11)ssil)lI th( rllosl. (l(!llrrxlirH
peri(xls. Nnd orres ol \hi{lr \(: irr(
irrslll DroLld. \\elr Ur)sc c(^cring lho
lhllJ|rrrls 0nd (lull caurllltig s. \hc
\\c sirtisljc(l all lhc rc{lIirum{x]ls
plNc{{l inr us a tirsli lhat iDrposerl a
2l-hr)Lllr 7 dr\ \orlii g \\ecli 0r our
\(n(ii)r'rc. D rirH lhc lalkl||ds
(lnrlli(1 R\l strll \crc s(ondc{lto
irssisl ir prclii g c(nllilincrs \\ith

nlilltitgclt('ltl (o tpi li('s
i.(,. {)urs( h( s ilxl

'lIr' rcplir' \\orkshop
llx llr..it sc(,liul lo takc up
rr'si(l(!rrc rl \\r'ill lc Ror(l
lril\i g rrx)\( (l lrrrn lllc ilam
lrcl(n) irr \\'l lc|lx )usc l,uIc

Illx endrnrs irfll.rsc |l'
blsiness o\cl Lhe ]aalls irs
()\\rS2; Ser o//: S{il)O.

IUJl](lB and.l/arlcll.r
qstons lrntel cd slrr'\'i(\-'.

c(lLriuncnt ilnd
pcr sor rill cflccl s li)r
lh( lroops. and \(r
llnill np ir r(\0'lo-
h(llinloll( r Ix N(nrili
rrdati(nlshit) \\ ilh
lhcm.

LEF1-1 A Seawolf trd.ker type

RIGHI: Point sqrcrns.

'lt'chDical Inlir Mli(}ll
'lh( lc( llIk {l inlbrimti(nr facilil} has
(l(\cl()In (l to a Doint \hcre it can be
clirss{l(lirs il cflrlfc ol (\rcllcncc. llun
[h(: (la)s r)l llxr nlilnrirl t)IJc\\ ril(x \1'
ha\t' lln)\ c(l \ ilh (hillging lcclltx)loAl
anrl rr(^\ (i\tlft )il sodristlillc(l
conrptller slsl(rns lo lirllil ou
conlDritDl(Jlls.

\\t inlll)rlurerl rlcslr lop pul)lishing.
$hi( h. $ilh ek{lronic colour
il[rstmti(nrs. ronstitlles a quar]lnlrl
l&lp iD lhc qualill ofour harr(lb(x)ks.

0rlr autho$ t(x) ha\e been alliir'l(](l
b: opel aliorul (hanges and thes{: dl)s
ca ) olll a nulti su]led f[ncti0l

Not oIl: do(s otr tc,(hni(al
illli)llIali(nr ftrcilil} DlI^i(b an ilrte lnl
s{r\i( ( hLrl it is ulso irnlt\1'd in clirect
l)Ilsin{rss iIl(l sub-((nrlrilcls. a
cv[rpl( l)( i g llrc |i]r??a(r/ pt,oglillnnx.
l{n ( ill( l \iori.s

'lbchl cal Sfirifts
.\s \\ilh all onr custrxncr sul)lxnt
oDcrati(rls. \\c ha\r rle\elopc(l oUr

t('chnical scllicesaplreciabll (lur'ilg
tlc lilst 2ii teuN.

(iuslom(x rcqlift)ner]ts. lionr silgk
itcnls to mullipk. conrple\ slslcnls.

(.



R,GHTAND INSET

are mcl at design lc\'cl
by a $'cll-qllalified.
highly e\tlcdenced
l,eam, {lrosc c\pef l,isc
encoDrpasscls l,lilcking
and surreillall(c
radarst secondary
suNeillancc e(larsi
displal and rlata
handling systelns:
elec[to-optics.

llrcystretched lrun llope Covc ill
Devo [o Saxa \brd in tbe Shctlands.
tr{osllJ the stafl \'olldng in thiri cotnlry
\rere lgaged on l"hc cast coasl siles at
Nentishoad. Sm\to \!dd arrl Bo lnrel
$Jhile a large conl.ingcnt $reftr al, \\,bsl
Dra)'ton. cWS25 \ras thcn iD its carly

OveNeas a(Livities erlonded across
Wcsl,erD Europc aDd lhc ]t'liddle EasL
lo Sirryapore, Australia a d Ne\\,
Zealand. 'l'he Saudi Imbia dcfence
slstcm akme $as occllpyiru about 50
PeoPlc.

'Ib li$ all re sitcs woukl b{i a
f0mridablc task. since that

includin8 autotrack telcvision aDd
inliared ser)sors: lnecha i{ral
stl.Lrctrrr€Si h]dmulicsi SCNoS and
, umputin€.

We also develolj soft$iare
to meet specilic needs.
and provide \r'oald-
Nide diagnostic
sufi)ort for
operational
slsle0ts,

Iecr licl Set\ ices \\ L,re

also;n IraD,1'urkcl
Creccc. Ita\', Kol}a,

We survelt
modisl

Cernuny. South
Alrica and
Australia. X{osl
ofl,hese
couDtrics, phs
o$ers thal have
been added m
the lis[, arc slill

being visitcd aDd

Nor\r'a!; \\,bst

resi(l{rntirl

refu$ish. rcfit
and re,pair boft
civil and mililary

The front-linc
support \\'e
provided du ng the
lhlklands and Gulf
co fljcls takes a IJa{Jud
place in oul annals, A

mainlcnancestallare
employcd.

A rnaior il\'olvemenl ill
lclPrlrars has Lri tn the ship

clainls a place in out hish){J \vas \\ten
oul exPcftise in Hl radaN {,as
eriploited lo predicl, sea sufface
movemenl" foll{J\\ing seai{Jus oil spillagc
fr0rn a wrcck0d tanker

m0!! rccent achicvcmenl lhal

Iield Ser,vices

ir)stallalion ol the cWS25 Se.asolf
systcm. A Iield SeNices spccialisl
team n'as selecl,cd, \r'hiclt, sta[ing as
a ausl"oner liaiso gl.oup. has
denclopcd inlo a sl,l,ong sales a d
narkcLirry tean, rcspoDsible lbr orlr
srlppol,l brlsiness.

lhe )cals ha\'e seoD a dedicated
effo[ to cxlrand fte l,*ldilional support
busiDess l)J Drumotiug. lor example.

T$cntllfive yoar"r ago in 1969. ollr
l'ickl SeN,ices staff $,eftr dcptoyc{l
acmss a huge mtgo of sites. Ii tlic UK

Al6Ht: ,nside the tpine of
Marte o t43D

cqrdpDrent i pfo\'cnents,
crthanceme ls, micl-lif e Updates alld
De\v vcDtrll\]s snch as flight pl l
prlltcssirg slsldllls, \\J()I kshops anri.
cufr,rxllly- conlaa(tol.isatiol]. It has nol
been an cas.r road l,o lblb\\'brrt sheer
hard \\0,k ancl clelet,Dlilnfim havc
bome fl.(ril. as e\eutplilie(l by a{}ltnt(ts
in'IurkeJ and Sa[di Arubia f(n n)id-life
uDdales a d cnhanctrit(xlts and i
Oman foa cot ltractol.isalion h respcct
0fRa/ia \tapon and ,l/al{e1,lo
syslcms.

'Ihc 25)ears lhat N€ ar\: (]clebralirrg
lu!c rurdorlblc(lly \r'itressed signifiaallt
adrrllces in oua supDort aativities,
\r'hich Lave al\a"-s figrlrerl lat,qch it)
ouI sLrccessftll op0ttlti(nls - in(lced
some flluipmeDt supplied belinc)
Mamo i Radar's itxlcpcndence is s[jll
being suppo[cdl

I

t
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Safety in the air
In l,h0 dccadc I)cft)re lhc lbrnalion of
Marcoli Radar'Systems, lhe fiIarconi
Cornpany Nas a naior lo|ce h lhe AIC
matke[. ll \\'as unique iD its eripeflise in

sigDificanl factoF lhat led us lo
devebp ne$ prodrlcts- PromiDent
among fiese factors were:

a) l'lorc and morc 0f ihe 600Mfl2
(50(m) band of
frcquencics available lbr
radar was bein8 allocaled
for the sole use of
broadcasfing.

b) The supedor
performance of 50cm
radar was gradually beiry
matched by syst€ms
operating at 23cm and

10(m - lhe rosull
of much improved
laansmitt]ers. wilh
l'ery hi€h stability.
and highly reliable
signal processols of
increasing
performance-
Conseqlently, in the

early 70s we cornplercd developmenl
of a new 23cm radar sysrcrn, the
5654, which incoryorarc.d the world s
fi rst double-curvature lwo-beam
anrcnna, especially designed for ATC.

lve also exploircd the small size,

lhc dcs;gn aDd opemtion of
mdars rroddne at lhe long
$arelength of 50cm, $'hich
provided accurarc posilior
infornration on rircraft
desDite healT conljctirB rain
and clufier signals. Avoiding
tbe need for a tall, strorg
ant€nna supporl lo\\cr also
made for (heapcr and casier'
inslallatioD.

Boiog Coaporale
I{elnllers ol lhe UK

Guikl olAir'lTaffic
Collrollelt] and ihe
In[ernatioDal
Federa on of Air'lmffic
Cnnhnl Associrtlons
kept us closely in touch
$'ith air tmffic
conft'olleN' necds and waJs ol
\r,o*iry, ard led t0 a rccogfiion lhat
the radar \r,as only a pafi - alboit a
large oDe 

- 
of a total rcquiromcnl.

enbMcing nnligalion ai(is and
opemtor Notkir)g en\dmnmenl,s. lllis in
tut rcsullc(l ir] our mml system
apDroach.

reliability and flexibilit! 0f ihe

CHANG}] AND GROIIII'H
'1he 1970s unfblded a
Dumber of

lechnolo€y to pmduce si€nal
processing thal gave the S654 the
same excellenl performance as its
50cnl equivalenB, bul \r'ith the added
advanmge of a narroN beam to assist
conlrolleN in discirnina ry tivo
aircraft f\ying in close pro,\imity.

In parallel wilh primary mdar
development, the ATC world
\r'as increasingty looking to
secondary sur'\,eillance radal
(SSR) as a nore soDhisticated
air lraffic contml lool- becalBe il
gives noi only aircralt posilion
but also the aircraft s coded
identily and altitude. Thus the
controller has, effectivev thrce-
dimensional data on kno\\,n

qlI

aircrafl. We rcsponded [o this new
emphasis by producing lhe S464 -
a much cheaper and more modern
system Lhan lhe SSR develope.d by
Marconi's in the early 60s.

The combired effecliveness of lhe
3654 and S464, logemer with our
po\r€rful e\Tenise in syst€m design
and pmiect rnanagemerl. resulted in
our \rinning one of the biggest
contmcts of the day lbr a cou t$.wide
ATC Slsl,om i SaudiArabia.lhe sale
of those systens inlo GernraDy aDd

Cana(la borc teslimoDy l,o l,heil
dcclle ce as pan-clirnal,ic desi€ns.

D,{TA IIANDLING AND DISPLAY
In the eafly 70s the flight plan
pmcesshlg sysrcn (FPPS) at the

ABOVE, LEFI (top) S2a4 dt Heathrcw Aitpo'l
on.l lbotton) 5264 whh ch^ttenger dntenrds.

LEFI Suneyor (S5, , o,rlted rurei,ldrce
roddr) dnd M€.sen8er d,rennd.

ABOVE CENTRE: Mainstay en rcut€ dn r6ffi.
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LEF]I fhe Ciil Aviotion Authotity\ eyatuation unit
dr Hln AnP.tt and, inset, o ditptoy 6f dotd fto6
the SS I I tadat at adtditr Aitpon.

Londor Air'llallic Contr(t Centro \l'as
broughl into ser!ic0. Usiug lhrce
l{arco0i,l,/J'rlaal c0nUrutelrJ operal,ilrg
in pamllol. it produccd and llp-d{lcd
allfte (lighl lrlaDs and flighl progross
strips for the bllsy aiNpace oflhe tIR's

conld Ilc s0nt oler lcl(tphone lin(,s.
beca[sc Lhe data llo\\ lastefl lbr man]
seconds i stead ol o ly nilliorlhs of a
scconal, !!rthel.lltorc, ndar displals
colld bc dcsigned lhat cnablert uLl(rh
ill(ll'ased alDounts ol {lata {iclen lil},,
allitll(le, elt) t() be \\'rittOn aloDgsidc
plo[s iD alphil- rmeria charactels.

'Ilrc ro.rs a(hiteckre nllo\,ed frx,
the lilst tine a lo\-cost coltprlter k)
be associaterl r.itll each di$plali
therebJ distribulitH lhe pr(x cssiug
alld iDcreasilrg oloall sJslem
ava;labilitl This i$ erenlpliiied in
the Smltish lir"ll,attc Contml

lransDond{xis b} aif lralfk,gir.itrg lo g

riuHL,IJ-D d|lit. anrlsh{)rlrr ratrgcs. tio
nllilos do\l t0 touch-ri{Nn. beillg
( o\'cl.L,cl bI lfinla[
rirdat \\'hich. $ilh Dn)rftxI sigllal
pr'occssil]g. 1\ ( )rrld out-pcr lornt its

\ljith lhis iu n]ild- ir the fir t 80s
\rJe prodlred llre 55ll aifli{.|(l
sun'eilla|l(,e radar (ASR). $tri{t hrs
sillce l)(:ol in \\'or1(l-\\'j(k, ser\i(( llr)ln

Bomba) t0 \orthcrn Canada.
In 198; \'c pro(iucccl the \'tarloni

,1./es.sergcr nonopulsc SSR. lt brr)l(
ne\r glou d in its engincc,fing l(nJlt
and estal)li$hed neN b(rllchnarls i

accrlfacy a (l lhe abilil) l0 unscmtnlllc
grrbled messitges.

'l'hc 351l Ddnnry radar is a sl,stcrn
olgreat sinrplicitl' ens] lo
undeNlanrl. rcliable aDd llal'iug high
pfilinnlauce. 1hc latesL \o..riul. thc
S; I lll SurrJ?r: illcorpoaitl(s a ler}
Io)glift LmnsnliltLrr tube \ iltr I
stabilil:' tat ntalaltcs its nl(ne
comd(,\ rilals.'lhc Sdi 1 an.t its SSR
coNpalliut folln lltc hc,ilfl ol lllc.{'l'(l
slslem ilsta]lerl al Jofclans (,)Ltccn

Alia.\irpoll iD illlls. Olll nrost rccclrt
successcs hille l)etxt tllc sale ol lhc
55l lHllnd lL,sscrg./ i lo lJota|(ta0d

southcm arca. Ihe use of thtec
compulcrs ensured oxtremel}
high rEliability. the sysl,c,m \r?s
de-contnissioned ir 1991, after
over 1 7 Jears ofcoDlimrous
serrice,

Mp?d was lhe \\,orld's
faslesl, rcal-time cotnputer on
the markel, at its incept j(JIl.

Slbseqlenl updates led to the
highly succcssful ro.ls
aruhiteclurc. [sing the high\my
principle ol intcrconnecling a
nullipiicily ol processor,s * a

SJslern (S(ATCC) whorc, for
over 15 lcars, o\'er 30r0ras
conp[ters and displa]s hare
been in Llso \lithoul al]
opeultional sf stem lhilu c,. A
fufther llpgtade [o the system is
lo\! under r\,ay rc proli(lo

preculsol, of toda)rs cl,hernet. llecause
of the flelibility of the /,o.as
architecl[rc it \rJas ablc lo e\ploit {)vcl.
150 differcllt plug-in processols,
allo{4ng conlDuler and dala
processing sJstems ol gtoat
(omple\ily 1"0 be inplemelttcd.

Displays ol lnany tlpcs Ncrc
dcvehped, Ihe a(cent beiDg 0n
inrproving opel'ator facilities. Dircct
!ic\r'st(nage tullc disDlals atknucd the
e,Dhcrncral real-l,illlo signals l,o bc
sl,{n,cd and rrie-\'cd ilt full daXtight
condili0rs. Idranccs iD signal
processirH enablcd lhe radar si$rals
posili(nl [o bL] measnrcd and slot,cd
(pbl, e\tfuctiui). lhus. raclar pi.lurcs

additional ra(iar processirg that \rall
allo\ coDflicting aimmft palhs to be
identificd [o ihe controller wollin rirne
to albrv safe a\0iding ac[i(nl t0 be
initiated. This lvill all0v the stATCc
slslcm to contiDuc its safe opcrati(nl
into l,hc ne\t cent,url

ln recent tilnes, wc deYeloped and'
s\r'itched to the NIll Rll data pfoccssing
amhiFclure, \rhiclr is able m utilisc
readilynrailable.on]lnemialolt-tlur
shelf (COIS) componolts.

IIODER\IISI\IG THB RAJ.{.RS
Lr lhe late 70s i[ becamc clcar rhrr ,
rnal liel oiiste(i for a smalkx.scale
Prinlary radar and a contpanion
long-l.nEe SSR of improved
per'lormance. lbgcl,her thcso N(nlld
mccl mosl]llC rcquirente ls fte
uni\{rsal carriagc of SSR

;
I
II

:
I

ABOVE: 52 32 at Fat nbotuuEh.

LEFI Ait ttofr..onttot ar RNAS leovitton

GOING FOR GOLD
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'1 hc (;l,l(;NIiIrr)ri Ilcscar'{ L (l(lrtrr' ;rl
(ir.cirl ll?r(ld(^\ is onc ol l,I )tn s
lar!{$l rcs( arch or}]llnisalir)ns. r\nl{)rH
iLs lranl laborato|ies. (rah one
dc(licaled t(] a specili{ Nrell ol lral,i\ill.

l{xlrlkluc Iils b(rr rnodilic(lt{}
achi(\( lrcll(ir' li( (lu(rr(t-l*ilillt iIl(l lo
trke rd\'anl,rg(i ol lhe inrln\^d sigDill

Dloc{ssiDg lhal is a|ailabkj Nil,h
arrf f cnI cor]rf 0[jIg de\ i(\js.

ll)dal \rr krad l,he liekl in
cloDpler signal Drocessing.

Sq[iDtloss [(({l

Il llKr linc 0l thc
linrnali{nl ol lhoIc$
(xnnD?rl}'. rcscarcll llad
lx:(rr irl lririrl lor sorJlc

l{lilr'ri irrlo l1r{r s(tUintlcss
Ic{:(lprirrciple.

iDrpl0velnents $ere
Dade possible b) lhe
clelclopment of
conprlter anall'sjs and

is the Radar Rcsearch
Labomt(n: lhe
soufcc ol irnl(^Ja[i\c
lcclnriq cs lhirI hir\1

iIl[l{xn(:(l lll( rours(
ol rir(lirr lhl\)uflhoul
llxr\rnkl.

\\'ilh lh(i lin.llxrli{)n
ol Nlarr(nri Radrr
S)slenrs. lhe
laboMtof) s \\'(nkbas(f.
fourcrll ckrsigDftl l()
scl\'e thc iIlcfl]sis ol
tho Nlarconi Raclar

Divisior. broaddred to
i chclo the \\'hol('
spcclrunl of acti\ ili{ s
cnrbla(c(lb] lllc r( \\ conUJaIli

1)orrlirlanl arrl(nH llrr sLrl)i{xts lo
\hi{hithirsir(klrssc(l ilsfll (lnrillg
th( fiisl t\\()-irn(l-ir-lrall (l(xa(l{rsrl1r:

Dopplc. Rrdal
B) l!)6ll a g :at {l{:al ol Nor'k lrilri
all.l'ad)'l)een aalTicrl oul on rl()ppk'r'
l.aalar as Dart of a prograrnnle 0n poinl
delence fln lhe Rolal Na\I ships. lhis
contirrued il]to l,hc carll 70s a|(l
reslllted iI lhe,Serrrr//1{)0? D band
suNcillancc radar. and gl0 ancl0l I

synthcsis pro€mnmes uDtil. bl' the
0ar1J l9{}0s. llltra-lo\' sidebbe
\il\'cgrlidc arrtijrnlas corlld bc dcsi€ned
lJ] cornprrrcl draNn. alld millccl rurdcr
c(nnpulu (onlf0l l,o ljroridc \!ithin-
slJccilicali{nl DLrdin na0cc.

'l hc sqrirlllcss !cc(i l,(|(lnriqrlcs
(l(\'(to[:(l l)t lhc lab rr((:i\(xl lhcir
linal seal ot npp()\al wlr(r thoJ wcr!
appli{xl in lhe anlcnrus ol lhc highlt
sucaessllrl Sti(X) soi{is radars. a (l
l,llcif illahlsi(nr in l,he a leDrla lin lh{i
RoIal Nary SllR mrlar cnabk{l us l,o

\jr this conlracl ir] thri lhce 0l s{r\em
colrlDLrtitiur.

'lh0 l,cchnkllcs wLrre fu[her
(lo\'ckrlx{l and c\tcnck{l lo (ovLrr

sl,liplirc llcl,\'(nks a0d are thc basis ol
l hc dcsign ol all t hc ,lLrlel/r/ alla},s
ilnlol lhc rtrrc l, L..\\ZA aDtenna.

'l fti(king Rad{rs
r\s Nilh (l)trtt{x sur\'cilhrrcc rrdlll: il
\as lhc Ro\al \a\I s rc{!uir( rrr(xll li)r

[lackillg ladals
'lh 9{l; t,t,^i,l, ,l{ lutl'1,

illllno\(xrx l lalios ol
$0- I(X) dll. \,lri(lr

h( sl irl lhal
lirn(.

llr(rl.
llll'

ship dcfcnrc lhal,l.r'igg(x((l lhc lab s
\\'(nk oI lr ir(k( r' r'a(lar'.s, rcsLllti g i a

c\prxlis{: lhat is r{:1k11(tlirr our
,\?alrrrl/ 1) I 0 and !) I I \-lliil(l Irl( L(:rs.

a (l thc sl lll{)2 a d sl lfJ0ll rirdaN.
1he I l0 tl.a.kril pro\ iiled slal.{rol-

tlni-art rlif ferenUal trackirU accuraries
for lhe.Sea$d/ tr'loD 0 eqlliplnenls. ll)
achiclc lhis DrxfornaD(c. De\! grolnd
{as brokon in thcr dcsign and
c\'ahlatiul ol anl,crula conponents.
such rs l:\\'ist *l(Ylor rnlclnvrs
Nalcgrlidc conrpalal(rN il0d
o\'c:rrxxlod l0cd hi rs. alld in
!jigllal Droccssirlg lc(h iqucs
lin l{n\.iIHlc l"ra(rkirr*

kilcdrolr;. angk) l,l.naki B).
\t'e l,hdr delek)ped lhc

1jghlnr cheapei l)filll(Jrc).
agile radalls. lhe lJ1l r (l

then the Sl lSl)2 and Sl
18011, \\'hich fun parl ol
kxla) s Drod ct mnge.

Distati( Radal
Dr ng thcr 1070s the lloD and
l'larconi Radir SJstL]nN fuuded
rcsoarch l() plolidc lhe receile
slali(nr f(n Ir bistrli. rrdrrr \\'ith,
vic\\'l,o soll,irH rlp a cbair] of transnll,
arld r'ccci\'(j !il,irliurs alorl0d thc LiK
(oasllilc l"o dcl,c( [ cllun] aircrafl. ThLl

airJl Nas l,o Drrlc(l,l,llc c\pLxrsivc. rxnl
mdiating, ro\crt rccci\ c slatiorlsll.oDr

rony allilrl. iIl(l l{) nrirkc lo\\'er-(osl
l,raDsDril sl,aliuls \\'ilh ir Iulrb(ir,ol
back-up sh[i(nrs lhal coLrkl l)c
s\\'ikrll({l or \r{rer req[i|ed.

'l'his led to lhe highlJ
sllcccrssfu I tsllr\Rs Oistatic
e\perinmntal antenlla
recehr slslem)
deDr()nslliltol. Nticb \\as
[1lc \driclc fof
dcnxnrsllalirH nol, onl)
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Lrb ra i({l o l

t() orrr HIr mdars\slenrs

bistatic rildar opomtiur. pilssi\'f
(l0lcclirnl an(l sigral Drrccssilg bul
also lc(hlli(lr( s lilr nxnr gcrl(xirl
aJJplicati{nl suclr as lI|.l d digilal
lJcillrlli)uii g.

SLrlls{xllKxrll). rilitlrt lircli(s
.harrg{:(lirl lh\(nx ol h;ghl} nl(t)ikj
radaN ir {}rrlcl l(} iDa|eas{i sL[\h'abili['
agailrsl elxjml allack. Ho\re\'el. mucl]
of fte \\uk caD icd oul on bislatic
*lclar Ddrciples has no\\'beeD applied

a lirasibilitl stlA' i to lho llsr] ol
1ar(l- ar(lsllip-basod 1lI, rrl(lar k)
dclcrl lirrrirlt l,h{l \\:crr bclo\\
lllc ho zon ol nlirr'o\\a\'o lir(lalri.

'Ill{r k() irnnnatiors.
i lrr)(lua(xl (luing lllis rn(i lalcr,
sl lies. lirn(led b) oLrrs(:h'es

arlrlHl\'l i;o|eumeDl. led lo llle - r".
Drodlctiln of the f./ca? lraclr,(
Ilf raclar deDolrslral(n-

'l'his key !\() r an(l orlr conlinuirg
linrdirg of ll[r radar research gaye rls
the crcclibilig and capabili[' [o bid lbr
aDd Nin orlr crlrrent pi\otal r01e iD lhe
JOli\ (ollll.ll(l lbr Sk]\'arc II[ l'adar
iI illsll'lrlia, lI is also rrl]octcd in ollr
(ll c t \rolk o a lirlil] ol la d-bascd
SrI'lh(xr\\,av{r IIF rr(lrlls l{}r' airrmll
ship illd surlir(c ( rro l, (l(:lc(lio s,
\!hi(1r ha\r a iDrDo{nIl (ri\'il

iipplirali(nr in llre surv{iillall(r ol
llconomia l,l\clusi r Zorcs lo protecl
lishing and olhel nalualresoulces ir]

nati(null! o\lDed \ratel.s.

Phased Auays

couplirrg is thc kc} lo
Icllic\i ggood
si(lcl(tx crnrlroli
lh( a tclnra rir(liati(nl
pirll(x1rs. Ihis
cirpabililt rxrlbl(r(l us
lo (lclirx lrl(l (l( nnlrF
slrxle kc] (:lcnx: ls ol'

rur \-l)anrlphirsc(l
al].:l} (Sl{JOa) ailncrl rl
pro|idiDg rlr inpro\d
capabili\'1or lhe

lI and Baselinc B€anlforming
In the Dlid-1970s lhe Radar

Rcscarrlr L,rb nr\{xrl{xl a {l

!d u dc ook lhc sLr(rcssful

SeaId/ slriD delelre s]slcln. r\llhough
lhc proiecl \\ as t('llril]alfil. il \as 0

Drine facbr orablirg rls l() cnkrr irto
collaborirl,iur or tho llLrrop(.i r mulli
liurcIiur phrsc(l anll] ra(lar Iil\lPAR.
flnlrnaly ol lhc dosig prirniples
irrc(np(n{lcd in lllc 1l)11lAIl anlollll
rcsullc(l fr(nr our call] rcscalrl.

'Ihis r(,scrrch irlso llrl(kx.pillrx (l lhc
d(i\(,lo (: l ol lhc ,l/rrkrlo nrllcrlllir.
pa[i.rlarl! l th(i gfil{xa[i(n] ol lh(i
sel ol o|ellapping elevalio) beanrs.
aDd Drore receDtll'of Lr\\Zl. \\hich
scans a bealn o\'cr the ekr\'ati r

srrrleillance se(t(nl
'l'he phascd aD.tl} capabilil.l at tlni

BaddoN Lilbomtorics is also
suDp0rling l,hLr (jliC-Ariolics rtscarch
i lo airbomo nt llinlo(k: !,oli(i $l,lrlc
rclivc rrra! l'lrdur ({N'ISAR) lol lillu,c
irirbo r ir(ti\( phirsc(l arrills- \\orli
lhal" \\ill angnr(irll our o\\rr l(nrtirluirlg
r( sclr(h irllo l)olh lnl{x n slsl(:rns al
l,he t]I]drl{}\\' l,alrs and basia (;a'\s

Irxhrx)logl'and tlriD-sels at the (;l.j(j-

N{arconi Materials 'lechnolos labs al
(ias\\'cll. 1he Norkat(las\\'ell \ill
pfoli&r flcl,ivc, lmnsnil/l ccci\ e
nr0dulcs o\cl a \\'irlc Mnge ol
ftc(Iucncios ancl lals )\\I lhr
capabilill lbr tl rarHc ol ftrlLllc lli-lccll.
cosl, clft{li\r Dro(hrcls lbr N'lurcrnri

Ra(l,rr

dcsign rrld tarlrll?l( lllrc ol'

lllc rc$islilc rrlrl"ri\ lllal
pro\rklcs th(i II, l)cillllli)nrl(x
lin tho clc\'ltiur l){iarns irl

lhe l./a/ 1.//o lh lilJ'ol
radars. 11, e\teDdrid tlre
lechniqlle to higher 1l

f|enuenrrrs, n G0l\'ll h
beanformer \,as rlsed ir fte

llll^RS denrinrst m t{n. rt rhrl

During lhis pcrifil- a digital
bcranformct using a Dovc,IIr-lo-
basoband do$rFconvclsiur l,o( lnli(luo
\\'as also pro(fuccxl ilnl $'{hulcd oI
lh(: BliiARS {k xnlslrrlol

'Iltc$c latto' lc(h rl i(lu(xr ha\c rrot )ol
l)flxr c\pk)it(l in onr lrll(hds.

lll lladal
Durilrg l,he lnid 7{)s the Rlrdar Rcsearch

GDC tr{arconi Rescarh (lenlrcr. l'larcoDi Radar funded rcsearch iDto
phased array aDteDnas orer a nuDrbcr
ol )cars dflrilH thc 1970s and IJ0s and
cstablishcd tllc Baddo\ Rcsc.uth Lrbs
rs kradcls iI lho lickl. llrc dcsign ol
lN[Orna lidi{l{Jls. laliing ful] a(cou l
ol l,hc DlLrlUal c{J plirlg Nhi(h occLrts

' l)(:lwc(xr lh(: (rlos{dy spir(c(l rir(liirl(ns
in iI Nrlelnu i]p(lllrfe. cnn o\\'l)c
{:\tnrsi\'ell' slpp( )lterl h] \'alidaled
c(nDDntel solt\lare. 'l'his capabilin has

also been e\rcnded to the
\aleglidc ancl stdp]ilre
ret\\,orks that feed tln,
radia[ol.s so thilI corlpliog
via thcsc lccclirH ILrtNorks
ciln bc [akclr illlo ilrcou l.
'llx corlrol ol nrulLrirl
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ClcallI. oor futLllc dcpcnds on

our abilill lo anticipalc and mccl
our cuslomcrs lul urc
rcquircmcnls, \tjch includc a

bcllcr survcillan.c.aDabilill at a

cosl similar lo tfilay,s. lastff
rcirdion lime lrom our \\,crpon
conlrd radars, and improvcd
reliability \\'ith rcduce{l lilc-clclc
costs.

'lb mcct such rcquircmcnls.
conlinuing rcseafch is bcing
carricd 0ul into sigoal prcccssing

archilcclurc and algorjlhms
jn.luding, lbr c\amplc:

N0n-c00Dcrati\(' [aagcl
rccognjlion;
.\gilc bcam radars using solid
staLc [r'ansnil-/leccivc modulcs
\vi[hir] [hc an[cnr]a apcrlLrci
N'lorc c\tcnsivc and aapablc
sub-sl'slcm emulalion
soll\!arc. including modcls ol
lhc radar cnvimnmcnl.

\\c arc lbrlunatc in Lhat nol
only art oua Dlans lor thc lul-(rrc

f irml! slpporlcd bI \rrcll-dircclcd
rcscarch in our o\!n laboriltory,
bul also Ne shall rcap lhc
b0nclits ol tlrc rrscalch acti\;li(rs
ol our sistcr companics \rjthin

(ll1(1, rs thcy too look to lhc
llturc. l,()l cxamplc. solid-slfllc
transmit/mccivc modulcs, bcing
rcscarch0d Ior satcllitc and
airbornc radar rpplicalion, arc ol
gfcal inLercsl [o us [oo. Our
gflJund radars will bcnclil. Nhcn
\vays and mcans havc bccD tbund

Lo rcducc lhc NeighL, size and
powcr consumplion ol saL0llitc
and airborne cquipmen[.
Rcscarch inlo !irlual rcality could
rvcll lcad Lo impmvcmcnts in
maD-machiDe intctlacres in 0ur
radar syslcms. Imprcvcmcnls ;n

opl,ical componcnls in
communicalhns will cDablc us to
make \\'idcr use o[ lo\Lcosl
oplica] datar highrvays in our
radaN.

\\t shall also look lor
applicaLioDs lor technologies
being rcsearohcd LhaL arc nol
obviously rclalcd l,o any spccitic
arcas in our business bul lhal
will hclp to givc us Lhe

tcchn0lo€ical or cosl advanLagc

thal Nins us thc lltum markel.
'l'hcse clcmcDl,s ol uncerlaint

add cxciLcmen[. greaLer chall0nge
and incroascd oDDor[unilics in

our dcLcrmination to C{, Lrl
Gold.
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