
F. l_"trtlit
.F-. \| - al
.*r. -'4"'' I "r :

t rr:Ir?t!!l
tl-1r .Tri

ri

il

:l**#q
'l:;;,-...i':i



rcs4lAN.uRcloe
- has been designed to meet modern Fleel requirements for

Availability, Reliability and Maintainability. lt can include
v.l.l/h.f /v.h.f/u.h.f, SATCOM and Sonar to provide a very llexible and

comprehensive external communications system.

- The unique Marmni broadband architecture enables all h.f
transmissions to be amplified simultaneously by a common

powerbank, and then radiated from wideband antennas.

- Frequency changes are very fasl, and can be made in
rapid succession.

- H.F transmitted power can be adjusted for each frequency and the
separation between any two channels can be as low as 50kHz.

- The MIL-STD 1553 bus control option allows computer control of the
system and a powerful automated confidence check programme

to be run.

-The modular construction allows systems to be configured to suit any
class of ship, allowing a high degree of standardization in operation,

maintenance and logistic support.

- The specifications for each of the four main sub-systems which make
up the lCS4/ AN-URC l09 system have been chosen to grve the

optimum compromise between noise figure, linearity, etc. for the total
system operating in a shipboard environment.

FEATURES OF THE SYSTEI\,4 INCLUDE _

Broadband architecture
Powerbank ampiif ier

Bapid frequency change
C ose frequency spacing

PovJer management systems
Remote control 

-User friendly design

OPTIONS AVAILABLE INCLUDE _

N,4lL-STD 1553 bus control
Real tlme channel evaluat on
Frequency hopping ECCNiI
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SUB-SYSTEIVI
Tn s co,ers lr e m.i a^d h tba.]ds
240kHz to 301\,4H2 employing a
broadband architecture Notable
features include an ampllfier
powerbank, combininq transformers
and a broadband antenna system.

Baseoar o >rqna s co-p'rsinq \,o ce
and or a.l ton-es trom telelype and
l,lc-r , al data mooems. w Ih lhe carr e'
attenuated to the appropr ate leve s.
are fed to the the exc ters where the
srgnals are conveared to the selected
raoiated ',eqlrencres. r f signa s
adjusted for output power evel are
automaticaly routed through the
povr'erbank of broadband ampl fiers lo
the appropriate antenna. The
"w deband" transmltting c rcults are
o ov o60 0v d numoar oi erc ler -r its
leed nq v a a comb ne' a oanL of
v/ deband power ampl f ers, connected
n para lel, and the resJ t ng r f outputs
are fed v a a hybrld into the relevant
sect on of the wldeband antenna
svste^r Thrs po/ve'odnL Iech^ioLe
oerm ls lne \ m r IdneoJs'ao a 01 o'a
^--oer ol 'gq-gr g oi 'r6rn 2 5 nglo
broadoard a^'enna, w rr t^e fact y'o
rapid changes of frequencies ancl 

-

power evels

Two. four or slx amplif ers in para e
form a powerbank, according to the
size of the package.

ln appl catlons where a powerbanld
w deband amplif ier system ls not
feas b e transm lt ng c rcults can be
provlded by ndlv dual transmitters
each compris ng an exciter unit. an
arnpl fler and an antenna tuner

EXCITEBS
I ^e5e a'e oes q-rco o gr/e an outpJl o'
'00-Wp e p-od rvear aro'e'' lhe
bdnos betreer ?aA"at ana 30V17
and are suitab e for s ngle s deband

Exciters
240 kHz - 30 MHz

E SYSTEM
TFANSIMITTING
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with reduced carr er SSB (pc), s ngle
sideband with suppressed carrier SSB
(sc) and compatible DSB (am comp.).

The exc ter unlt has intermediate
lrequencles careful y chosen to
minirn ze spurious emisslons. The local
osci lator frequenc es are der ved fron'l
the outputs of a bui t-in trequency
s./nlheszer. wh'ch s ocked r ILr'l 10 a
masrer oscr ator exterlal lot'ee.crler.
thus ensuring a high degree of
accuracy a|rd stabiiity.

lnformation on nineteen preset
f requencies may be stored in a
memory and a twent eth frequency
can lle set up using the front Panel
controls selection of the channels
be ng either from the front panel or from
remote po nts

To achreve a compact. high
oertormance desron solrd state
alect'o'r ( s have o?e^ tceo t^tr-ghout
the exciter, w th components mounted,
ln genera , on printed clrcu t boards
conta ned wlthin p uq-in replaceab e
sub assemb les for ease of
maintenance.

POWEF AMPLIFIER
Each cornprises a distributed ampl f er
tooelher with a so ld siate drlve.
a.{oc oteo power >upplrec ono ( o-rl o
c -c I s ll rs caoaole o' q ' nq lkw
p e.p over the band of O 5lV1Hz to
J0 V-' 

^'ln 
reoL( ed powe do$' 'o

244 k1z

ANTENNA SYSTEI\4
The operatlon ol the w deband antenna
svstem is dependenl on the
5Lpp 5l -cl-'a oi lre sl.rp a-ld c?n onrv
bp accJrare y dalermr.co ov model irq
the antennas on a copper scale model
Due to structurai lmitations such as
masi he ght, the w deband antenna
system may be restricted in frequency
coverage. In order to Prov de

15.30MHz

1 kW Ampliliers
240 kHz - 30 MHz

2-9MHz

Typical tr.nimitling Sub.St.tem

9-30MHz

24OkHz-3MHz



THE REC
SUB-SYS

coTrmuf catton c rculls n the lower
oart of the h I band and down to
b4O kFlr. a sma numberofwhLP
antennas and an rn.f w le antenna rnay
be used

The w deband aftenna is connected
vra a hvbrld d rectLv to the powerbank
Th-.re ire no tuneci clrcu ts, thus
ld I LdL' Cl r ,Uo ll/]q.e'l , rol o.-
y'Jn.r -nre11nd: d o, O1., oO O 6 

r

to tun Nt] unils which are automat cally
.nO raO-,r,l- O'O A U I'r^rlr I'iO

OI r.5dr lo ^, c , ln' ^
anl-onna is connected to a rnatcnlrlg
unlt whlch is tuned remolc y by means
of a push bution or lhe supervlsory and
contro Panel

EIVING
T E I\,1

Th scoversthc v fto h lfrequencY
range I O kf z to 30 MHz The
recclv nq sub system comPrrses an
aclive a;tenna a lrcquency standard
and m f,'h f rcce vers S gnals
rece ved bv the sma actve anienna
are Dassed l(J recetvers n wh ch theY
are orocessed lo be louted via the
d siibrrtiorr and control svstem 1o the
users The arllefna distrlbullon can
feed Lrp to 36 reoclvers w thout the use
.rl rtass VC SO tLLr.rS tUn;b e
-. OrO lr '" srro'
',- or t, lr'^ o bL or

-r or lro .5C rg ^ [, t-

comTnanai s grra s for recelver channel
se ecl on

To efab e the sinru tafeous contro oi
exc lcTS allal rece vers n common
r ,J- , . tr" OAI
. c lrr lrntlriybeparcd^lfla
rece /er Th s a ows foT corllmon
remote channe select orl swLtchrng
and lcce ver mlrt rlq \'!hen the
assocrated cxc ter s acirvated Those
rec€ veTS fot pa red with exc tels are
norma y used lor recept on of
broardcasts. facs nl ic etc

A svstems use the samc PrlnclP es
arld varv on v n the nunlber of
equrpm'enls iequired f ot a partrcu ar
cassofshP

ACTIVE ANTENNA
An act ve antenna outl t AVK rccelves
ar(i a nol I es s on.l s rn the ranqe
'Ot-1,, o Ol\,l': opo ooo "o o

orloLrl inlo a 50Ohm coaxia cab e
which feeds a numller ol receivets v a
mu tcouplers The un I s des gned to
.j ve s.lisfaclorv ntelmoall ltation
6erformance rn s tlratons wherc lle d
itrenqths lrom adlacenl transmltters
are as hiqh as 37V'm

The outf r torT,otLSes a lobusl

^6,r- 
pro ,b.'I o r"r'pLr do a

sLrrmol]nfed bv arl antenna ol 1 6m
cngth The ca'blnel contarns an
extrernely inear and ow nolse valve
amp if er toqelher w th Power suPP Y

circu ts, and prov des good e.nr P
proteciion

This Drovides a 1N4F]z frequencY
slandard to the Tece vets and
trans|r'lilier exc ter !nits and
accomodalcs the recclver antenna
distribut on sysiern

It cons sts of a freouency conveTleT
assemb V Tece ver antenna
r.,. o.l -. , ,.d",d
' , O l 'o O A O\' oO
U'.\' .-r 'O'' ' , l''d
,,bn.L^L'. n.j . r" r'r'

RECEIVER
The recc ver covers the band 10 kHl to
3Ol,,4Hz Fach receiver has two r f signa

p. , o..'g" r'Vq. lo
30N/lHr and tlre othe 5 01Ni]Hz lu
5 999 N4Hz the latter for upconverted

-n' q d r'"'t'l' lr 
' 

0 !/
.vJ. I l. ora Jor,. . . B

mode n ithe upper s deband bul
prov sio| rs a so made for DSB and
CW operat on. g vrng FSK arrd

LINK 11 capabl tY.

F freouenc es are se ccted caretuly to
mln In se !DUTrous rir!PunsP\ T!)

e F Ql'O'l aO ' Ir Id
slab I ty the syntheslzer rs locked to ihe
frequency standarC

FREQUENCY
STANDARD

Typic.l Receiving Sub'Syttem
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DISTRIBUTIO
CONTROL SY

The construction, appearance and
operation of the receiver is very slrnilar
to the exciter, ten replaceable
sub assemblies being mounted n a
replaceable chassis, and up to five
receivers belng normally accomodated
within a compact standard cabinet. The
electronic circuitry ls entirely
solid-state, giving a high operational
Performance.

N
ST

The svstem has been desioned lo meet
the r^6eo lor l.ll y iex ble.ilsal on oi a I

the exteral communications of modern
warsl'ps. lt compflses d DtstribLrlion
Contro console and a number of
peripheral units allowing users to be
connected, as required, to any of the
availab e radio equipment.

The system is able to handle a rnix of
secure and non-secure traffic. the
secure tac I ty brelng alocated to
aurhorised users ar tne DCO co'so'e.
System confidence check ng ls bu t in,

together with mimlc panels, wh ch
display the configuration of the system.
Up lo lou' commLnicat;ot- plans can be
pre o'oqrammed into tna DCO for
instant recall.

As an a ternative to the hard w red
control system, a 1553 bus contro led
opt on rs avai able. This allows
centralised and automated system
management f rom the sh p's
computers, and enabies fu control ot
frequency selection, mode se ect on,
power level contro , equipment/system
status monitorlng and performance
checking.

THE MESSAGE
PROCESSING
SUB-SYSTE[,4
Th s can emp oy the latest technica
features to provide eff cient distribution
and storage of ailtypes of s gna. The
sub system can be closely tailored to
suit the requirements of any particu ar
vessel or operational scenario



LINEABIry

e ATADAcNt-t

1. TRANSMITTING SUB-SYSTEM

FREQUENCY RANGE

FREQUENCY INCREIVENT

POWFF OUTPUT

240kHz - 30lvlHz

1 00Hz

Up to 6kW mean, 12kW p.e.p
Dependent upon system size lPlS
generally better than -36d8 for
operation at rated power, depending
upon system size and product order.

Harmonics generally better than - 43dB
for 700W tone in 2kW powerbank,
depending upon system size and
product order

Will tolerate any load vswr when
drlven to nominal rated power.

-128d8 relative to p.e.p jn 3kHz
bandw dIh al21/z/" off-tune, falling
to -138d8 at 6% off-tune for single
act vated channel.

SSB (SC), carrier supresslon + 40d8.
SSB (PC), carrier -16dB relative to
p.e.p. Compatible AM, carrier and
sideband both - 6dB relative to p.e.p

1OkHz - 30MHz

10Hz

> 19d B over the range 2 -301\,1H2

Up to 12V e.m.f into distribut on
system without damage.

Third order intercept at
dlstribution system input equals
+38dBm for tones spaced 21/2o/a ftofi)
tune frequency.

Degradat on in nolse flgure > 2dB for
1V e.m.f signa al21/2"k afllune
frequency.

LF bandwidths and response times
optlmised for BATT, data, speech, CW
and DSB modes.

LOAD VSWR

NOISF AND SPUFIOUS EIVISSIONS

TRANSIVISSION ]VODES

2. RECEIVING SUB-SYSTEM

FREQUENCY BANGE

FBEQUENCY INCBE]VENT

NOISE FIGURE

IVAXIMUN/ SIGNAL LEVEL

IINFARIry

RECIPFOCAL I\,1 XING

RECEPTION IVODES

Marconi
Communication Systems
lVarconi Communication Systems Limited
Radio Systems Division
New Street
Chelmsford, England CN41 1PL
Telephone 0245 353221 T elex 99201
Facsimile 0245 287125 Gtaup 3
Thisdocument I ves onlya generaldescr plion oJ lhe produc(s) and shat not torm pan ot any conrracr..
From I me lo I me changes may be made n lhe p.oduclsor n thecond Iionsolsuppty

O 1947 ihe MarconiCompany Limiied
Oesign€d byCanton Oesign, Southend

Prinled by lechnique , Colchester. lC54 / 2 K


