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INTRODUCTION

Ensuring command of the sea has always been the
nizjor challenge for Naval Planners; its a challenge
that Marcomi Underwater Systems Limited { MUSL)
can help them o meet. MUSL designs and
manulactures guided undervater weapons and is
committed (o resezrching new weapon systems amd
underwaler senisors to counter evolving maritime
stratiegies.

Thie Comipay s part of the GEC-Marconi Group
and has a close refationshap with the British
Government as a prime coniractor to the Roval Navy:

MUSL are also appheng their unrivalled
undersianding of underwater technology to the
development of inderwater countermeasures,
remate controlled vehicles. and the design of
ooastal defence systems.




U N DERWATEH In 1864 the Confederate shaip Hunley, armed The credit for the first successful fully automobile
forpedo goes (o Roberl Whitehead, who developed a

with i rudimentary spar lorpedo, slipped mto
WARFARE Charleston and became the first semi-submersible  hydrostatic valve which enabled his torpedoes to
to sink an enemy vessel - the 1158 Housatoni rin &l a constant depth. Then the development of
Maritame warfare would never be the same again, thie gyroscope in 18595 made Lorpedoes much more
accurate and, more importantly, reliable, Later
during the First World War forpedoes were to play
an important part in Germanys submarine
bilockade of Britain, [ the Second World War in
19453 eame the Torermnmer of todiays more
sophisticated torpedoes —the TH Zaukoenig
terpedowhich homed inon the propellor noise of
is tarsel vesse|,
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The semi-submersible Confederate
shim ' Humley

4 spar tarpedo boat attacking a

ali, einea s

S
Bushinedls Turtle This memarkahl
submaring onee sank a shipby using

LI syeannd SO rmsy s Dareesim 1o s an

explosivecharge, cirea 1775




The mine iwes ik origins U Fullon, As eariy s 1512

Futlton was proposing moomed mines gsing
gunpovwder with a flintlock Aring mechanism
Dhuarieg the First World Wer mines were usied
istensivele im Fact thie Great North Se AT g

rerains produably the angest minefield ever laid

Fhrughoaat the segond World War the mine
comtinued to develop. Mines changed from being
stmple induction triggered dovices, through

et ic induction, Lo acoustic and pressure

Lrigfgisrs

s ew play 1 vital role in Naval

Underwater wea
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Strategy. wnd the ntellig
of tiod
and Whitehead

e are e renossestd Tromm: the destens of Fultos

Mine laxing during World War [1




THE OCEAN SPACE

In the scean immense pressures, shrupt Bnin : S
temperature changes and the density of water, as Wherever the sea meets the land the :
compared with air, make much of mans technology Ovean space is alecled by the elinite

inapplicable. Visihility is severely limited and of ths land.

sometimes non-existent, and man must make the
adjnstment from receiving information at the speed
of light, to receiving data at the slower speed of
wilerhorne scoosties.

The Ovean Space demands a new technology.
Its technology in which MUSL excel. By collating
thousands ol hours of trizls duta and cloce Haison
with both the Oceanographic Analysis Division of
the: 'S navy and their Roval Navy counterparts,
MUSL harve develuped a unique understanding of
the underwater climate

Warter Denisitay

The water density depends an depth,
mineml content and particylarly
temperuture. The close progmity of
banals of weater it alifferent densaties
ke for an ever changing seostic
phetame,

Undersoe: Topography

The Ocean Squoe hasits own mountains
and valiess; nll of winich must be
infitprefed and recognisid.




Witeysy
Aprodinel of gravily, e water dipth,
thie earth's motition. and the proailing
witi] = a witvee 18 just one variable tht s
Fagral o woselesrstaned amd for whisch
allbemeamer riust be msde.

Wl

A vl as the part it plags in wine
Frramartiom the wine conbritutes o the
B seale mdvemment of water niisses,

Tetnperature gradients

Ther ame steep lemperaiune gradients
£ b Frwaeed i the Oeean Spuce, These
tnsssally e at fhie ieeting place of
two currents of dilTorent tesperties,
Fheatfoet density and density affects

SN,

Netser

T s 1 avery Dy e, 1 s hall of
et wiiose contelbulicn to the
Lk nojse makes the sonae
TRELTE ST T O e,



PRODUCT PROFILE

The Mk24 MOD 1 Tigerfish torpeda is 2 submirine

lanehed heavyweight torpeda designed o meet
the requirements of the Roval Navy, Tigerflsh isa
wire-guided, acoustic homing anti subimarine and
anti-surface ship torpede: it has the distinetion of
being the quietest long range torpedo in the world

Homing

Thetorpedo first poguires thie tar
with s integral acoustic head and then
uses 18 Gmputor 1o home in aocuratedy

In the initial stages of its attack Tigerfish is
wire-guided; this means thal the wespon can be
dccurately positioned by its operator for the final
attack phase. A comprebensive trials programme
has engured that Tigerfish offers reliahility, sase of
preparation and simple maintenance. Tigeish is
compatible with most submarine weapon systems,
bt some may require somiesimple interfacs
mdification

Frize and Warteod

Tigerfish s betlian inergia mifkac]
v al| rowind proximicy i
Several safety dovices are fitied
profect the firing submaries o

Inendly surface vessels

e 2k



Lot cominets

Computer gomtrolled Inst contact
prrweinc s egpalab e s o
e tace with the tamel

WI

et

Crretilerrice

The wire gugclnnee svstem enables @
eontinuos B of mformalinn fo e
torpede, thus prowidmg the weapan with
the most up-to-date firme contm]
snlutions st enlers 4 finad attack
hise

He-armmnig 3 Hewt ] Nabvy sabnziriim
with ME 24 Tieerdish Lorpedones



PRODUCT PROFILE

Sting Ry is the frst torpedo with its owr on-board
compuier —acomputer that makes Sting Rav a 'fire
amd forget’ wegpon

Onee taunehed Sting Ravs compuler searches [or
wnied locks onto its target, while an advanced
computer programme enahles it to consistent Iy
reject target released counter-measnres

Extensive systems and software expertiss validated
by umerous in water trigls give Sting Ray an
intelligenes second to none. Sting Ray offers a
potent anbi-submaring eapability ina wide variety
of seenarios and throughout the entire
environmental envelope The weapon can be
laumnehed by maritime pateol aireraft, helicoplers,
sea of land teises, and all surface vessels from

e (or evern kirger shi
patrol crafl.

14 1 10 smiall eoastal

Ewdwrance

Sting Ray olfers unuznal endursnce and
cztrn pul] esut froom Taomed i shiallow
wiEber gcding to LS werratiiity

FPruifife

Sting B also bais a specially desigoed
witrhvead givirg il Lhee
prrofile and providing a directional
exphision to locus the eneriey of the
warfeg

best possitile
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Stirg, Ray 15 remarkably agle and has o
fast turning capability. This means it
Gty sed e bargler areas faster snd
oitmatch any evasie actions of the

LTl

Indellieenee

SEing Rav’s on-board of miptler enaklies
it ter sl the seabed, and make tactical
decisions including pridicting the
lairiget’s future position



Versakifity

Sing Hav's versatile comjrter can
reatity be updubed. eoabling it to
comhat divelopments in forpedn
OOUNEET- eSS

Sting B being launched from L
Kingfshor launcher sEsem

Kingfisher providss a simple to use and simple o
install bolt-on unching svstem for the Sting Ray
torpedo. [ enables small eraft to take on a
Kingfisher launcher pre- loaided with & Sting Ray
turpedo b the dockside, and simply plug it nto the
vessels fime control system to make it fully
operational.

Kinglisher gives a real anti-submarine capability bo
even the smallest eraft, and further deselopment
will make Kingfisher mailable to shore-hased
installations.
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PRODUCT PROFILE

Speariish is the worlds most advanced heavyweight
wire-guided torpedo, and will come into service
with the Roval Navy tewards the end of the 1980s

Spearfish incorporates the latest computer
technalogy and is programmable both on the
dockside and on baard ship; it draws on the
expenence MUSL has gained from the siwcessful
Sting Ray project

Spearfish’s high degree of autonomous intelligence
means that it is highly elfective even in the
presence of target released counter measures. This
high degree of on-board capability reduces the
demands made on the submarine operator and
Imcreases the protability of success

Werrkend
Thewarbeads

v spirific Lange

Aulorrrmons

s, Al th
the option of controd th

Fllcanoe sysiem



B e

Spearfiah hasa priwen open cvcle
thermal engine giing ik sprint speeds of
up o WERoLs and 4 pande in excess of

Wi

Stevith

speartish Evervgueet, 3 telling
adhvintage whon attacking both surface
ind subimarine targets



PRODUCT PROFILE

Stonedish is an intelligent mine that combines all
the advantages of a modern microprocessor-and
nmicrelectronic technology with a modular design.
The electromic module contains its vwm
riicroprocessor for control of the mine and ta reet
pssesement, and can be linked to either one. ora
pair, of two different sized explosive charges— 100kg
and 300 kg — this means that Stonefich can be

made up to the following weights 100, 200, 300, 200,
ar Gl kegs to cope with any variety of water depth

and target.

Stonefish discriminates too. With MUSLS command Microprocessor Inteliigent

of computer soltware Stopefish can be programmed Before laving, the Stonefish is pre-set Multiple sensors mean thal even a
bocompare the dala signal of the polential target with operational data incloding target Larged with 8 low tmagnetic sighalure
with the readout from its three different sensors — inforrsation and the time at which it will nid escape

acouste, magnetc and pressure —and only to mist become operational. It then sell

explode when all criteria are met. Because af its adjusts 0 its emvironmental

539 mm diameter, Stonefish can be laid by haCrground Lo ac hieve optimum

" : performnnee
SUBMArines on covert operations gt bl

Stunefish is also easily deploved from ships,

sahmarines and Hercules G130 transport aircrafi.
Even merchant ships would need only minor Lifi Hhidden
modification to make them suitahle for mine Stonefish s o sh

1 el 20 vears As it has a bow scoustic stenature and

g 4 life in the water of T00 days hescanse it =my

va thireses sisnsors and an
e, Slonefish is
virtmalle immine Lo connter-messures

on-bogrd compa



WATER DEFTH

ik 1
Crmmmanatity 00ke
Trisiming and exercise varianls are
aviilzble which share common
comparents with the warshor, This
eommonality ensures cast
effectiveness, operational realism and
fleximlity of use while minimising
stockholdings.

200 T £ 100 4+ 100 kg )

Nt i 100k witrhead module  Coupling JiMikg warhoad module Coupling Electronics madile
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PRODUCT PROFILE

The Minnow is a newly developed remote control
mine countermeasure vehicle. [t is controlled by an
umbilical cable and is highly responsive, This
manoeuvrability enables it to seek out and identify
targets and position destructive charges much
more accurately than was possible before

Minnow’s ability to place the charge accurataly
means a compact charge can be emploved
simplifving ship magazine requirements and
reducing costs. In addition, by carryving more than
one charge, Minnow can attack more than one
Larget before it must be recovered and re-armed

Minnow i kept in a housing whilst on board ship,
and this whole housing is loweped into the water to
launch the vehicle. This gives the submersible extra
protection during raising and launching. Minnow
and its launch and control squipment can be
contaimerised. This means that as well asits
standard rofe s equipment on a conventional mine
counier-measure vehicle. the Minnow and
container can act as a holt-on' facility for any ‘ship
of opportunity’




SERSOrs

Winmeow has a high-resolution scanning
soar, alow light vides camera and ful]
imstrumentation wailable t the
pperaior by means of the umbilical
rable,

Chitrges
Minness can deploy compact chirges
with great precision even to the axtent
of attaching them 1o the techer calilo of
ook mi e Charges are detonited
from Lhe surfaes ship by means of a
eoded gooustic kgl

Proplsim
Minmomy is small because it s no
ofi-beserd bateeries, and so i lighter and
mare manvenvrable, 18 is propelled by
foar Sariattle pitch propelons.

=3
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TACTICAL FLEXIBILITY

The Heavyweight Torpedoes

Secrecy is the key to submarine attack, soits vital
Epat Vot thee submarine and its torpedoes are
ifessigred to stay hidden.

Tigertish has a specially profiled nose, and a speeial
cavitation-free propulsion svstem. This mukes it
exeplinnally quiet and means that Tigerfish can be
guided straight along the target’s bearing —
ensuring maximum endurance as there is no need
for amw offset guidance.

Spearfish extends these principles with the
addition of a reemendonsly uprated computer
capability. This enables the torpedo to mitke
autonomans decisions as to ranning depth and
targetting,. Spearfish also offers very high speeds -
speeds that will e more than competitive with the
fastest submarine.

Lomy Rowge

Bath Tlgerlsh and Speartish
designed to be haed to plot so that the
suhenarine can remain hidden and fire
Troen linger mange

Spenrfisi

Speartiah will carmy & rvolutnary
wirhead tht s designed to fscus the
effeets of the explosion.




Sftvrare

MBS unrivalled command of
evmriter sofiware et that both
Tigerfish and Spearfish an unusialiv
siressiol ab amiding seducens — ship
deploved eounter-measunes.
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TACTICAL FLEXIBILITY

The Lightweight Torpedo

Sting Hay’s vital tactical importance fies inits
stmphicity of operation at launch. Beciuse it is inert
ksl it reaches the water, it can be launohed fom
helicopters, carrier based aircrafl, and maritime
patr] aircraft, as well as all kinds of ships: both
military and even non-military ships fitted with the
new Kingfisher launching srstem. Sting Rays
mininial interface with fire control equipment and
huge on-board compier capacity makes il o
unigueiy versatile anti-submarine weapon,

Lam, am important lannch platform
Tor Sting Ray

Ry, Midden submanne,

Foond-wisey platiorm

Sting Ray laumclwed Feom a Nimood

marnilime patml aircralt agains J
e

-
ey

Holwapter loumch
Sting Ray beng tauriehed from a ship
basind nnti sulumanine befioopter




Steip tmbvnch

Usirug the Kingfisher luncher, even
thie srnallosl patrol crafl can earry
Sting fay,

Sling Hay anti-submaring orpedi
litted o the Pilatus Britten Normian
Defender aireraft.



PROPULSION AND
CONTROL

il N
i Tigx T
e Frogails
Ao il 1
[ T

HOMING AND
ELECTRONICS

Thee Homing and Eli




WEAPONS
ENGINEERING

Weaporns Engineermg encomjuiss a design office
Stressand Thirmal Anabvsis, Electm .'-!--.'-'i" oL
Caomnpatibiliey Geowp and o Conliguration Control

Group and am Electrical Engineering Group

I'he Mechanical Engineering Department prosides

Y T misidlves and the ne

cvery dind landhng

The Elesitreal Enmmesring Group prowides
ecymertise and i vesirs ol 1017 el anad reslated
|M il (1) dia |-|||||||'I.’ ENpETICIHE

vlectrieal engimesring protademns

Trtetbier those groups cmphosize the thormghness
it 15 o vatal part OLengimesring in e st

tmcheErwa e ey iroement




SYSTEMS AND
SOFTWARE

IL 15 che task of the Svstems aond Soltwarne team Lo
(rrowicde Atarcond torpedoes with an intelligence
seeond o nome, Move than two hundred man vears
of effort huse gone into Ve Sting Ray compuler to
prowide o highly advaneod erear foroe programme
expahle of guiding the weapon throtwgh Bhe miost
complex environments.

Cotmpurter sionulation = vilally important in he
dovelopment of new soltware sinee i enablos ey
strategies Lo e destid in every conceivahle
enviranment before 1he weapon actually enters the
witter: Thit Real Time simulater is capable of
miedledling a range of upderwater cavironmen!s and
of proving the weapin against o varleny of largels
with and without countermeasures

TRIALS

T Triaals e play w vita) rode in proving the
design of all underwater weagions: The trigls geoup
s B perinanently instromenied ranges. The
Mindstry of Difenee BUTEC range between Raiasay
and Applecross off the West Coast of Seotband and
the United States’ AUTEE range in the Ralumss
Also, by wsing motdle tracking Facilities, trals are
ihso eareiesd oot in the North Atlantic bevond the
Comtinertal shel! in boh the Norlh West and South
West apprrsiehes and in the Meditorranean Seq,




PROJECT
MANAGEMENT

Project Management is a field m which MUSE excel.
[t ez b sumimarised as achioving a e
understanding of the skills and resources inheren|,
inan organisation, and Uhen combining them to
thedr best advantage,

For example Project Management ensures that
MUSL get maximum advantage from their hardwon
sxpertise in eomputer soflware propasation, and
can transler that capability from product field (o
produet Held.

Project Management is the application of lateral
thinking techiniees to more canventional
management systems, This means thal MUSL s
eonslantly seeking new approaches and new
answers. This in turn proves invaluable in Lhe
resolving of clients problems and in the
tnplementation of the resulting solutinns,

25
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Mk 24 Tigerfrsh B g

MUSL AND THE
ROYAL NAVY

MUTSLL has an anrocalbed success recard in meeting

Curstomer targets. The St

&Y R CEmE T G

fregiille and the new Spearmsh propect 15 runmng

wird] 1o timse |':I"':I 15 Wi woirk o i

neeni] triads, weeane abile Lo devedip

SR LEET

WeIIMHES i actual service conditions anid our

Operational analeses unit holps assess Gperators as

With the geowing inportance of (he computer
clement in underwater wedponry, sophisticated

m with the
Howal Ny grves us the facality to analvse avast
number-of trials and exercises and this 1s-a majo
Factor in our reputation for ultrt-reliable
practicatly designed, ighly elfective undersater
WEH TS,

siltwaire bietrames iedessary. Co-operat

Sting Riv—in serviee with Lhe Roval Navy

 the MoD
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