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WORLD NEWS

Pacific Goastal
Mining Rights:-

SUB WAR LOOMS

As we went to press. the war of words

between the American

Anderson

(_:Hr_pﬂ‘l"ﬂff.ﬂ‘ﬂ' ﬂ”ﬂ' .Iﬂf}ﬂﬂi’.ﬁt’ Il'i'l'.'lﬂ'SfI'f.”.'l

(ricni Hfrh*:rrmhi L ."n.!.‘fug o new Lurn.

Almaost 200 vears ago.
Hideyoshi apreed by
freaty ool o mine
within 530 miles of the
LS West Coast, Over
the last year. Hideyoshi
have been establishing
mines closer to the West
Couast of the USA and

the Tatest mine, the
Ohka Taeility, is jusi
within the 500 mile limit,
Hidevoshi officials state
that this is duoe 1o
“adverse  conditions
when operating far o
al sea’. but Anderzon
officials  inzigt that

Lt Muderaie uiztied ‘Taribe' flgirer snb

Mideyoshi is “way out of
line” in their mining
operations. An armed
conflict seems inevil-
abille. Anderson andd
Hideyvoshi have sule-
stantial lighter suob
frees of their own. bt
both have approached
mereenary sub fighter
orcanisations, openly
offering large sums of
money for the hottest
suby pilots.

ARCTIC GONFLICT
DRAWS CLOSER

In early March, Deeping-Deew Ine acquived the

prospeeting righits (o the songht-alter Sector 27 in

the Arvetic Quadrant Px223. This pitched them

vight next to the Nicholson Extraction Corp,

who have been mining Sector 26 for the last six

months, lenoving warnings issued by DD Nicholson

vehicles have frequently entered Sector 27 and

raids by DD fighter
subs  have  elaimed
two Nicholson “Fleor
Crawler” prospecting
vehicles, DD are
moving Lheee Enler-
prise class sub carriers
into the region, and il
seems that this sit-
wation will e resolved
with a corporate war

Very soon.,

WORLD NEWS

New Freelance Sub Fighter
Organisation Founded

As the Tokyo Sub Expo ‘50 opens. so too does a

new Japan-based mercenary sub

fighter organisalion.

The Sword and Shield
Sovicty has been set up
to ecater for ‘elite sub
pilots who excel at their
craft and wish to work

for only  the most

reputable and wealthy
emplovers’. The Society
has a striet rule of
presenting  members
with only the maost
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BSS DIS
NEW LU

OVER
DINUM

90 SEAM

Our seurces inform us
that a fresh seam of
Ludinum 90 haz been
discovered by thie
|54'|'|;|;~.r—f';|||'|lh-.r"~1'utl Corp
‘somewhere in the South
Atlantie™. This rumour
haz sent B35 stocks
sogring  in  markets
across the world but has
vet Lo be conlirmed

by Undersea Mining

Federation auditors.
“Jimbo” Hamsav. BSS

Chief Executive. has

refused o comment,

“Jimho™ Ruamsay

New Sub
Carrier
Revealed

Tyler Underwater Ship-
vards have revealed
their new sub carrier
for 2051, at the Tokyo
Sub Expo T30 Tha:
eraft. known as the
Constellation elass, is
capable of carrying and
servicing 12 fighter subs
and has more leisure
facilitics than your locul
e complex. It retails
atl a cool 32825 million,

Any takers?




WORLD NEWS

MOD2 STANDARD
LIGHTNING AVAILABLE

The other big news of
the show is the latest
version of the popular
American Lizhining elass
light-weizht Oghter sub,
As  owe know. when
Ferrara prodoced the
execllent MEYS torpedao,
it would only function
corvectly when fived from
the Ferrara Adquila elass

SubvAm have now modified

fghter sub. This boosted
sales of the Aquila, but | the  design of  the
Lightning’s torp tubes. so
she can fire the MEYO

withentt any prolilems. The

did not help mozt of ns:
the Lighitning was alveady

besing used by ovier 805

ol Treelanee lighters, med2 Liglining remains at

(&£38

million) as the modl .

the  same price
anvone stll operating the
mad 1 ean have it upgraded
by SubAm  to
standard for just STTH,

moal 2

German U-boat Discovery:
FURTHER REVELATIONS

Espamarine SA have refused 1o comment on the latest
rumours surrounding the 110-vear old German U-
boat dizcovered last month in the Fastern Atlantie
cpuadeant NmbH27. We know that the sub was {lecing to
Brazil when it was caught by a British anti-sub plane
and sunk, but the story does not end there. Our
sourees have discovered that the U-hoat Caprain
carvied with him, stored in airtight containers, some
of the Tinest works of art owned by Germany.

Presumabily these were to be sold in Brazil,

[t is planned that the
suly will be vaised and
preserved as i
centeepieee in the Toliby
of the Atlantie Mining
head-
quarters at Atlantie
Tower., New York, What

will happen to the

Corporation

priceless artefacts in the
sub i ver o be
recovered, Kspamarine
deep recovery vehicles
are known o be moving

into position right now.
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IMPROYING

YOUR TACTICS

Improving
Your Tactics

So you've just spent your last million on

the latest in fighter sub technology and

you're there - 2000 feet down at 80 knots

with the underwater world displayed in

glorious 3-D all around you. Your briefed

target approaches: a transport - should be

an easy kill. You go active, lock a torpedo

on and BOOM; you're hit by a rear

quarter attack you didn’t even see coming.

You didn’t check your most vulnerable

sone - behind you, in your “baffles’.

uring my last
5 years as a
Smercenary

‘pilot. it amazed me

that so0 few mercs
knew any tactics at
all. There

handful who could

were a

pull  off a few
cood tricks under
pressure, but 1 only
met two pilots who
I  thought were

really good.

Now that I'm retiring
as a mere pilot, it’s a
zood time to put down
on paper the rules that
I've been following
gince my first under-

water engaoements.

All sub
based around stealth.
You
effective if you manage
to keep the element of

tactics are

will he more

surprise. The section

of this article on

BY
Chriz “Tizer® Johnson

Avoiding Detection

gives you details on

how to achieve this.

When it comes to sub
versus sub fights,
there's two tactics:
attack and defence.
You've got to know
when to switch hetween
attack and defence and
you shouldn’t press
home a poorly planned
attack: you'll end
up dead. =
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YOUR TACTICS

IMPROYING

YOUR TACTICS

Attack Tactics

Active Sanar semds oul
a high-pitched *ping’
noise amd listens o the
echo. The data from
this sound profile is

projecbed onto the inside

[sing Active Sonar

ol the submarine’s
cockpil, enclosing the
pilol within a 3-1) fmagee
of the surrounding
underwater worli.

IT vou are in a high-

threat environment, yuou

shonld avoud using aetive

sonar; it hroadeasts your

presence Lo Lhe enemy

and may be used 1o

pinpoint vour sich.

'-,Il::.’ v "ping’

Ill II I::Ill ?I "|;'
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Using Passive Sonar

Passive sonar is simply an underwater mierophone, listening out for the sound

of impellers or even the sound of mrbulent water arvund the holl of a moving

sulimarine.

Passive sonar is less
elfective than active
sonar. but does not

Tive away

Your

position Lo Lhe coemy,
My personal pref-
ecrence is Lo stick with

passive sonar 90% of

the time, only “roing
active” when T am sure
that I am safe from
allack.

| ! ! /

| )

Enemy sub's sound
e

4
i

Attack Tactics

:ploiting the Terrain

To sel up an ambush, wse
underwater rock or ice
lformations 1o lide from
active sonur. Lie still and
L= YOLLE PRISSIVE S0mar
detect the enemy, Attack
while stationary and
wateh the result of vour
attack - den™t move
nnless von are fieed on:
v Il give yoursell away

amd you may miss the

chanee W carry oul a

follow-up attack.

Firing Weapons

It is important 1o select
an appropriabe weapon
system andd live at an
oplimum Lime, Don't
winsLe lul'pt'dm'h on

short-range shots when

rockets would be betber,

Hidden Enemies

Enemies who arve hiding
(rom pazsive sonar by
Iving “dead in the water’
miy  be seared into
moving by liring o
homing Lorpeda
“Llindly™ in theiv general
divection. Avoid “going
active” voursell: this will
almost vertainly resnlt
in the enemy luonehing o

torpedo at vou,

Manoeuvring

A zood firing position
is one which strikes a
balamee helween
escaping enemy delee-
tion amnd being close
cnongzh Lo minimise
the chanees of the
enemy aveiding vour
torpedo. If the enemy
has ne lowed sonar
arrav, Lthen il is always
bhest to altack From

brehind.

IF voue opponent detects
vou. a  clese-range
manoenyveing battle conld
take place. T have always
riedd 1o avoid these, sinee
they are usually very
had work and any slight
miztake will leave you
dead. One of  my
colleagues deseribed sub
va. suby dosfizhis as heing
lilke o “knife fight in a

telephone box”,

Il yom  gel into a
manoeuveing battle, ey
Lee  #el into yoeur
opponent’s “siv-o-clock”
Gimmediately behind)
and mateh speed and
manocuvees  exactly,
Don't forget to keep
vour wits abanl yvou;
another suby conld easily
move into your “six’
while you are pursning

your Larget.



IMPROYING YOUR TACTICS

Defensive Tactics

Defensive tactics are last resort measures which are carried out to
preévent your sub from heing destroyed.

Returning Fire

Firing a homing torpedo
down the bearing of o
running cuemy torpedo
will elten lind o targer.
Even i it does not, it will
delay the enemy sub’s
Follow-up attack while they
atlempt to autmanosuyee

yourr torpedao,

If vou arve piloting a deep
sea sub, dive out of the
PIEMY & PAOIge: you ean
turn around and shoot
him from below. 1T von
are piloting a really fast
fghter. turn avonnd and

speedl ol in the opposite

direction o the enemy.

Creating a Knuckle

Using Your Strengths

Every sub has nnique
features which you could
nse to vour advantage:
it"s up to you to exploit

thisim.

Turning very tight in
the water generales o
pockel of turbuolence
which can confuse
the petive sonar of
homing torpedoes.
This pocket ol

turbulent water is

lnown amang fighter

suli crews as oa
ke,

IMPROVING YOUR TACTICS

Defensive Tactics

Defensive tactics are last resort measures which are carried out to
prevent your sub from being destroyed.

Hizgh Speed Evasive

Manoeuvres

Alter crealing i
Hlenwekle” or dropping a
decoy or noisemaker,
vou should turn away

(rom the lorpedo.

Using Decoys and

Noisemakers

These should anly e
nsed as a last resort
countermeasure amd aree
sl ellective if
released approximately
I 1o 2 seconds before

l1:|'|1m|u i|1||::|r*1.

Torpedo ereusion teclinigue

LA enemy aetives homing taepedo [ Py
Iaes avepuived vour sulimarine L
E b " ‘ [ 1] 5
It 3= less thuen Tive secomuds & ;';i = _I 'i
[romm impact, [ TT 11 7
o T i
3]
et ! | 3 Tl ias A
ot i1y 1 ;_I 2. Tl borgreches b i
L T your =sul wntil yon
L_.—II'. =) relvase o decay. The
| .l-_l |__:|| i ||Lr[r|~||n e e thae
| lieany el Dissnmness ot
ivi Haat insteml.

T 3 You turn away feom
- e torpieddo, taking core
taat it vannot re-acipuire
o 00 il not iletomante
whien it reaclies e

L |1"I'1 I:\ a

)
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IMPROVING YOUR TACTICS

Avoiding Detection

Avoiding detection is more important than any other

consideration. If the enemy see you before you see them, the

chances are that you will lose the fight.

al layers are the

boundaries which are
sl up by oeean
currents between the

sunlizht-heated surlfaee

waler amd the cooler

deep waler,

When sonar first came
inte use. submarine
erews dliscovered that i
they dived deep enongh.
ship-hased SO0
sucldenly veaclied a poin
whiere it could ot detect
them at  all.  The
subimarine il
dizappeared from sonar
beneath o thermal layer,
Because sound travels
slower in dense caoli
water, the sonar signal
was being reflected hack

up to the lower density

warm water, Subimarines
have been using the
ocean’ s thermal layers Lo
hide rom sonar ever

sinie,

Using Thermal Le

Thermal  lavers  are
displayed on vour lighter
suls’s 3-D coclpit display
as o peid of either red or
oreeen. A red orid denotes
a thermal laver Trom
livwerr Lol higher
Leenmnpre o lunee waler. o
green erid is o thermal
laver from higher 1o

levwer |.|‘|'II|II‘1‘=IIIII'I‘ witter,

I vou position your suly

so that there is o thermal

laver between vou andd
the enemy. neither suly
will be abile 1o 2ee cach
olher,  This  is  an
excellent defensive

Lo ki,

In general. it is best o
stay  elose 1o the
thermal lavers at all
Liones amd stealthily
attack the enemy hefore
Lhey et the chanes 1o

return fire,

Avoiding Detection

Auoiﬂ'jﬂg detection is more fmprortanl thean Ly other

Cﬂ]‘i‘.&'il‘!ﬂrﬂ!i{lﬂ., If .”.Jf_-.' ENeny o0 }’I‘}H I}{.‘Jrﬂl"f.' _',"I‘J‘H see f.’".’”!, fh.{-‘:

chances are that yinu will lose the ﬁ'gﬁ[.

Lying ‘Dead in

the Water®

This must only be carried
oul if the enemy s
nneertain “[‘ your exiel
position.  HRemaining
"'l"li"”h":.‘:ﬁ l'l"'l“"“-"‘ your
passive sonar emissions
to zera, lorcing the
enemy Lo Czooaclive” and
sive away their position
Lo voud, This alliws you Lo
lawnel  a

laek  anil

torpredo at them.

Reducing Cavitation N

Cavitation noise is the
sound  made by air
Lubbles Torming as a
result of water boiling at
the tips of a sub’s
propellevfimpeller blades,
It van  reveal youor
submarine’s position to
the enemy even il they are
usinge only passivee sanar.

The propulzion unitz of

modern lghter sabs aee

designed 1o minimise

cavitation, but will still
cavitate when running at
shallow depths and high
RPM, OLd subs are most
susceptible to cavitation
due to their high BRIPM

fopen” props.

To  suppress  youor
cavitation noise you
must eilther redoes
vour speed or dive to
the higher pressure

deep water.

Subimarines on the

opposile sides of @

Thermal Lover are
invisille tooeaoh ather

Summary

You don’t need to

remember every detail of

the tactics outlined
i'!].l[?'\'l.'.. |:l||1 al IJll'Uilll
understanding of them
could give you the edge
which leads to victory in

Lattles.

Even if yon gain nothing

else from this articele,

r'"“'“'"ll“'-r IhiH:' your
sin-o-cloek” is vour most
vulnerable zone, T killed
more fighter subs by
shooting them in the
back than any other
wav. Il vou want o
survive out l!""t'ﬂﬁ :l'(]“.‘i'f"
gol Lo remember Lo

“check six’,




SUBS OF THE WORLD

Subs of
the WORLD

Since our first Sub review of May 2041, we have

established ourselves as the leader in gathering

information on modern sub-surface weapon systems.

All the entries in this review are both in production

and freely available throughout the world.

Subs which are only available to governments or

large corporations are not included.

L:L"":-I. }'t"lll' L-H ALY ﬁ"\'l_"l'u!
new systems come
into service including
one completely new
weapon: the PBRS
(Particle Beam
Rocket System).

Submarine tech-

nology  has not
advanced signifi-
cantly, however,
with only one major
nmew I.}"I:."! ['l]ll]i!lg
onto the world

markel over the

last two years.

The emphasis these
days seems to he on
upgrading and im-
proving existing
equipment rather
than developing

completely new

submarines.

SUBS OF THE WORLD

Enterprise Class

-Sub Garrier-

1D

0 —

PRICE

22300 million

MAX. DIVING DEPTIH
SN

INSERVICE DATE
230

DISPLACEMENT
A0 tons (nnloaded )

LENGTH

T2 N

PROPULSLION

Fusion nuelear powered with

convenbional serew dreive

MAX. SPEED

A5 ks

AUMAMENT

1} fighter subs

200 cruise missiles

4 torpedo tubes

DEFENCE & SENSOR SYSTEMS

Moisemakers Iheroys

Active and passive sonar
Sidesean sonar  Surface radar
Surfpee RWERH

V82 airborne drones

ME9 underwater deones

O S S R R T e R T e



SUBS

OF THE WORLD

SUBS

OF THE WORLD

Tsunami Class
-Sub Carrier-

Tornado Class

-Heavy Fighter Sub-

PRICE

62 million

MAX. SPEED
a0 ks

IN-SERVICLE DATE

20540

MAX. DIVING DEPTH
4600 11

DISPLACEMENT

220 tons

LENGTH
4ol

PROPULSION

Fuszion nuclear powered with

electromagnetic/ducted impeller

drive

ARMAMENT

A torpedo tuhes

Particle Beam Rocket System
Mine-laving capability
DEFENCE & SENSOR SYSTEMS=

Noizemakers

[herays
Active and passive sonar

Sidescan sonuar

PRICE

22170 million

MAX. DIVING DEPTH
A300 11

IN-SERYICE DATE

22

ARMAMENT

8 fizhter subs

DISPLACEMENT

5000 tons (unloaded )

10 ernase missiles

O Lovpedo tubes

LENGTH
ke

DEFENCE & SENSOR SYSTEMS

Moisemunkers Decoys

PROPULSION

Fusion Nuclear powered with

Active and passive sonar
Sidescan sonar

Surlace rudar Soefoee RWH

electro-magneticfducted impeller

drive

QV-82 airborne drones

MAX. SPEED

a7 ks

ME9H underwater deones




SUBS OF THE WORLD

Lightning Class
-Light Fighter Sub-

SUBS OF THE WORLD

Typhoon Class
-Heavy Fighter Sub-

PRICE

538 million

MAX. SPEEDD

100 ks

IN-SERVICLE DATE

2043

MAX. DIVING DEPTH

20001 f1

IMSPLACEMENT

12} tons

ARMAMENT

2 torpedo tubes

LENGTH DEFENCE & sENSOR
S SYSTEMS
(IRt
MNoizemakers

PROPULSION

Fusion nuelear powered with
electromagnetic/dueted

impeler dreive:

Dhsroys
Avtive and passive sonar

Sidesean sonar

S

e,

O

!

PRICE

245 million

MAX. SPEED

85 kis

IN-SERVICE DATE
2048

MAX. DIVING DEPTH

4200 1

DMSPLACEMENT

210 tons

LENGTH
u

PROPULSION

Fusion nuelear powerced with
eleetromagnetic/docted impeller

drive

ARMAMENT
A torpedo tules
Mine-laving capability -

DEFENCE & SENSOR SYSTEMS

MNoisemalers
Decovs
Aetive and passive sonar

Sidescan sonar




SUBS OF THE WORLD TSR RO R

Hurricane Class Trieste Class

-Light Fighter Sub- -Ultra-Deep Sub-
PRICE MAX. SPEED
2230 million 30 ks
IN-SERVICE DATE MAX. IMVING DEPTH
2042 12500 fi
MSPLACEMENT ARMAMENT
1. 400 1ons 2 orpedo tubes
LENGTH DEFENCE & SENSOR
351 fi =YSTEMS
PROPULSION E:ff::;;‘“k""*
Cas turbinefelectric powerad Avtive and passive sonar
with ducted impeller drive Sidescan sonar

PRICE MAX. SPEED
236 million u ks
IN-SERVICE DATE MAX, DIVING DEPTH
2044 L&nn fa
DISPLACEMENT ARMAMENT
140 tons 3 torpedo tubes
LENGTH DEFENCE & SENSOR
60 ft SYSTEMS
PROPULS MNoisemakers
ILSION

Decoys
Fusion nuelear powered with Sk S
electromagnetic/ducted impeller ACH¥EATC. prasire Annas
Ariva Sidezean sonar




SUBS OF THE WORLD

Whirlwind Class
-Ultra-Deep Sub-

SUBES OF THE WORLD

Powers Class
-Reconnaissance Sub-

PRICE

5198 million

MAX. SPEED

20 ks

IN-SERVICE DATE

MAX. DIVING DEPTH

2039 L1000 ft —1
DISPLACEMENT ARMAMENT 0 T_I '
1200 toms 4 torpedo tubwes i
LENGTH DEFENCE & SENSOR SYSTEMS F ﬁ‘
287 f1 Noisemakers Bl

TLSION Decovs e
PROPULSION -\t'fi‘-'-'....,,,,l pussive sonar —‘ | S %k‘||:‘|_'|-=-lj,—|I =M

Cras rbinefelectrie powered

with conventional zerew drive Stdesvan sonar

PRICE MAX. SPEED
531 million 40 kis
IN-SERVICE DATE MAX. DIVING DEPTH
2047 Aa00
DISPLACEMENT ARMAMENT
AU tons N
LENGTH DEFENCE & SENSOR SYSTEMS
16 f1 Noisemakers
PROPULSION Decoys
Gas turbinefelectric powered Anfive:and pussivesonur
with ducted impeller drive Sidesean sonar

Surlace radar

Surfues RWR

2 o o | - N R



SUBS OF THE WORLD

Thunderbolt Class
-Reconnaissance Sub-

SUBS OF THE WORLD

Endurance Class

-Refueller Sub-

PRICE MAX. SPEED

5285 million 25 ks

IN-SERVICE DATE MAX. DNVING DEPTH
20600 15000 1
DISPLACEMENT ARMAMENT

12,000 tons None

LENGTH DEFENCE & SENSOR
=66 fi SYSTEMS

Active and passive sonar

PROPULSION

Gas rbinefelectric powered

".'r'i[]l i'"H\-’F‘"li!“r]:lI STV [El'il'l.l'

L = —
'RICE MAX. DIVING DEPTH
E29 million S200 ft
IN-SERYICE DATE AERMAMENT
2045 None
DISPLACEMENT DEFENCE & SENSOR
SYSTEMS

S50 tons

MNoisemaliers

LENGTH
7 Rt Decoys
PROPULSION Sidezean sonar

u & . .'.“'ti‘r'l‘- 'lr"l P'l.‘iﬁi'lr'i‘ SOT1anr
Gas turbine/eleciric powered * P! z

with duected impeller drive Surface rador

MAX. SPEED Surface RWR

A ks ME9G underwater drones




SUBS OF THE WORLD

Type 17
-Refueller Sub-

SUBS OF THE WORLD

Fury Class
-Troop Carrier Sub-

PRICE MAX. SI’'EED

341 million 28 las

IN-SERVICE DATE MAX. DIVING DEPTH
243 1200 [
DISPLACEMENT ARMAMENT

L 000 tons Mo

LENGTH DEFENCE & SENSOR
=10 fi SYSTEMS

PROPULSION

Gas turbinefelectvie powersd
with conventional serew drive

Active amd passive sonar

b =
f S =
Lo b
PRICE MAX. SPEED
227 million 25 kts
IN-SERVICE DATE MAN. DIVING DEPTH
2 A500
DSPLACEMENT ARMAMENT
150 tams S trnps
LENGTH DEFENCE & SENSOLI
101 fi SYSTEMS
PROPULSION Aetive and passive sonar

Gas turbinefelectrie powered

with conventional serew drive




SUBS OF THE WORLD ' SUBS OF THE WORLD

Jumbo Class ' Type 25
-Transport Sub- -Transport Sub-

PRICE

G g
£331 million MAX. SPEED

IN-SERVICE DATE

26 kis

MAX. DIVING DEPTH

2044
5 .
DISPLACEMENT 2800 ft
A8.000 tans ARMAMENT
| LENGTH MNone
D j T05 It DEFENCE & SENSOR
- — SYSTEMS

=T PROPULSLON
o — E:(_,'_:_ﬂ JL,I__ZW—Q EI‘J7/ : Arctive and passive sonar
Tt

Gas turbinefelectrie powered

with conventional serew deive
FRICE MAX. SPEED
1,
5514 million 20 ks : '\
IN-SERYICE DATE MAX. DIVING DEPTH /"_U
| Ko -
2087 3000 I
- L.
DISPLACEMENT ARMAMENT HEP
32,000 tons None a o
LENGTH DEFENCE & SENSOR - o,
i SYSTEMS o ]
652 1 T e =1
PROPULSION Artive and passive sonar i J1 ™ rl%_.—évr\“ .'II /5 _.;:57_48_ 1
— - JF = o5 -
Gas turbinefelectric powered = — S i o ST
with conventional screw drive U’ T
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Revenge Class
-Heavy Missile Sub-

Tempest Class
-Heavy Missile Sub-

PRICE

H51549 million

MAX. SPEED
4 kts

IN-SERVICLE DATE
2058

MAX. DIVING DEPTH

500 fi

MSPLACEMENT

L5000 tons

LENGTH

AT

PROPULSION

Fusion nuclear powered with

ducted impeller drive

ARMAMENT
o orpedo tubes

24 ballistic missiles

DEFENCE & SENSOR SYSTEMS
Noisemikers

Decoys

Active and passive sonar

Sidesean sonar

PRICE
1384 million

MAX. SPEED

35 ks

IN-SERVICE DATE
2054

MAX. DIVING DEPTH

3300 fr

MSPLACEMENT
18000 tons

LENGTH
Gl it

PROPULSION

Fusion nuclear powered with

ducted impeller drive

ARMAMENT
A tovpedo tubes
28 ballistic missiles

DEFENCE & SENSOR SYSTEMS

Noizemalkers
Decoys
Active amd pazsive sonar

Sidesean sonuar

EEE—————eeeee e 18 ____am
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Mk96 Torpedo

The ME9G iz the most
widely wsed torpedo in
the world and is eapable
of travelling in exeess of
100 kts, The standard
MES9H is Titted with an
active sonar seeker head
Bt may b modified Lo
gecepl passive sonar or

thermal homing heads.

M704 Rocket

The MT04 rocket is more
effective than o torpedo
al short range hecause,
even though it is
wrgriidedd . i s very fast,
The M704 may be fired
(rom standard diameter

torpedo tubes,

ME9O Anti-Torpedo
Torpedo

The ME9D is a small
warhead torpedo which
is  wvery fast  and
manocuveable, It is

optimised to destroy

hostile torpedoes, hut
may be used o inflict

minor damage on subs,

MEOT Cluster-

Roclet Torpedo

The ME9Y is a standard
torpedo with an armour-
piercing warhead which
contains multiple short
range  roclkets. This
allows it to destroy even
the thickest skinned

submarines,

UGM-167 Cruise
Missile

The UGM-167 has heen in
use Tor over 10 years and
is still the world’s
principal  long-range
surface attack missile, It is
launehed {rom a
submarine, surfaces, then
deploys wings and cruises
at high speed and low level

to the target. 1t iz suitable

for use aguinst any ship or

land-baszed installation.

UIM-194 Surface-
to-Air Missile

Helijets and helicopters
ciquipped with dipping
SOMar can proesenl oa
significant threat to
subimarines.

The UIM-194 allows an
nnderwater sub  to
destroy any airborne

threat.

Particle Beam
Rocket System
({PBRS)

The PHRS short range
charged particle
pulselrockel weapon
was developed to allow
submarines to strike
underwater targels
with the accuracy and
firepower of airborne

WA rOTE s

It funetions by
transmitling an

extremely high energy
pulse which vaporises
a eylinder of water to
[ht' tﬂl'!'.r.l"t. An armour-
picreing rocket is then
instantaneously lired
at Mach 2 throuogh

this tube,

Aetive Sonar

Avtive sonar 15 o soumild
transmission and analysis
deviee which uses sound
cehoes 1o visualise the

underwater world.

Passive Sonar

Passive sonar is g sonnd
analysis deviee which is
wsed o track onder-
witer objects from their

noise signalure.

Side-Scan Active
Sonar

Side-sean active sonar is
short-ranged  active
sonar which enables a
submarine Lo sense

I'H!H.rh:r' subsea terrain,

Periscope

Fibre-optic video peri-
ﬁi'ill’]'_".‘; hﬂ\-l' rl‘]’][ll{'ﬂll
optical periscopes in all
baat the oldest submarines.
The risk of detection by
enemy surlface radar is
ereatly reduced with the

fibre-optic periscope.

Satellite .rnmgt'ng

Infra-red data on ocean
currents, salinity, ete.
gathered by satellites can
sometimes detect sub-

marines at shallow depths.

Magnetic Anomaly
Detector (MAD)

MAD devices are used to
locate older steel-hulled
vessels by detecting the
effect they have on the

ecarth’s magnetic ficld.

Surfaee Radar

Radar is o radio wave
transmiszion and
JII1EI]:|'!-iiH deviee, Tt may
be used to detect
airborne enemics when
}'ﬂ}ll dalre 5u|ll:|ll'l‘gf.'.l| at

periscope depth.

Strfisce Radar Waming
Receiver (RWR)

A RWR iz a radar
analysis device, It may
be used to detect enemy
raddar emissions when
vou are submerged at

periscope depth.

OV82 Airborme Drone
The QV-82 is a pilotless

vertical take - offf

landing aiveraft used for

FecOnnaissane:s,

ME96 Underwater

Drone

TI]I' 11']1'1?.‘\5‘“'!'.!' ﬂlrlfl]l"
version of the ubiquitous
ME96  torpedo  is
equipped with multiple
FeCONNAISSHNCe Sensors

in place of the warhead,

Noisemaker

The noisemaker is a
small bhubble-generating
device which can
temporarvily blind a
hostile aetive sonar
homing torpedo.
Decoy

Decoys are larger than
noisemakers, bul are
maore effective sinee they
actually imitate the
sonar reflection of your
sub. attracting enemy
active sonar homing

torpedoes.

T L&
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Surface VHF Radio

Very Illigh Frequency
radio: vsed for long-
ringe communication

when the sub is Blue-Green Laser Acounstic Phone

surfaemd,

Satellites may use this to | This has been in use for

!‘1".|u}' messages il the over a cenlury. 5

ELF Radio

submarine wEition is operates by trans-

Extremely Low Freq- | known. Subs operating | mitting audible sounds

ueney radie: used to together wnderwater al close range. bul iz

FECEIVE long-range | can also uwse thiz at | seldom wsed today due

transmissions when the Lo the risk of enemy

detection, ]

close range Lo inler-

suly is sulime communicate,

TOKUDA KABUSHIKI
KAISHA PRESENT

Ower 55,000 acres
of floating
exhibition space,
filled with the

latest submarine

more facilities
than any other
axhibition.

sUs
TOKYO

sSuUB EXPO m
Easy access to

o)
7,200
14
Cwver 10,000 \LQ O

exhibitors with --[.

Tokyo
anc afloor craft. ;
and seafloor c air/spaceport.
Tokyo hotels only
& 5 minutes by

more vessels and magrail.

Exhibition open 24 hrs until 1st June, fighter sub demonstration
day in Tokyo Harbour on 25th May.

See the world’s most powerful vessels under one roof!
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200 Years of Conflict

By Alan Crockett
INTRODUCTION

Over 25 years ago, on January 7 2025, the first

Eagle class fighter submarine was launched at

Groton, Connecticut. Until then, submarines had

limited manoeuvrability and were blind to most of

what was going on around them.

he Eagle was capable of
Tﬁieullhi]}' approaching
any enemy vessel, carrying
out a deadly attack using the
finest technology of the 215t
century and escaping before
the enemy could carry out a
3-D

graphical data was projected

counter attack.

onto the inside of the
cockpit, giving the pilot a
unique view of the

underwater world.

The shape of the Eagle was
a clue to its capabilities,

looking more like a jet

fighter than a boat, the
Eagle could ont-manoeuvre
any submarine in existence.
Today’s Tornado class may
make the Eagle look
outdated, but it should be

remembered that hefore the

| Eagle, the fighter sub was

just a dream in the minds of

scientists and engineers.

Today, in the era of

advaneced fighter subs and

60,000 ton sub carrviers, it
is nseful to look back at the
history of the ‘under-

water hoat’. b
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The Pioneers

The first underwater vessels were open-
ended barrels lowered from ships by a
rope, these became known as “diving bells’.

he principle of the

diving bell is simple:
an empty eup foreed into a
bowl of water upside down
will not fill, air is apped
inside the cup. The diving
bell was basically a huge
cuplul of air which could
b breathed for a limited
period of time by an
underwater explorer. As
early as 320 BC,
Alexander the Great
deseended into the 2ea in a
diving bell to observe
underwater life. The
diving bell is not a true
suhmarine. however,
because it can only travel
up amd down, like an

elevator.

The first submarine was
an underwater boat built
in 1620 for the English
King James 1 by
Dutchman Cornelins van
Direbbel. The submarine
was made from grease-
soaked leather stretched

onto a wooden [rame.

Twelve oars protruded
through watertight holes
in the leather, amd pwelve
oarsmen sat inside Lo
provide propulsive power,
But no matter how hard
the esarsmen  rowed,
Drebhel’s

could not dive and only

submarine

managed to plunge down

to about fifteen leet,

One and a half centuries
later., David Bushness in
the USA designed a
submarine for altacking
British ships. This tiny
eraft, named Turtle, had
lwo man-powered
propellers. one for going
forwards or backwards
and one for aseending or
descending. (n
September Gth 1776,
Turtle came very elose to
sinking the British man-
of-war Eagle, but failed to
attach an explosive device
due to the tough, metal-
sheathed hull of the Eagle.
The Turtle continued

trving to sink British
ships, but was eventually

destroyed.

Another American,
Robert Fulton, designed a
submarine in LB00 [or
Napoleon, This vessel was
the first submarine to
carey the name Nautilos.,
of the

found on

[t had many
[ealures
maodern submarines
including water ballast
tanks {used to dive and
surface) and a conning
tower (for the captain
to navizgate the sub when
on  the surface). It
generated considerable
interest amongst  the
French military.
especially when Folton
sank an old French
schooner as a demon-
stration. Napoleon's
admirals  were  not
impressed however: they
felt that the submarine
was an ungentlemanly
weapon and persuaded
Napoleon to stick Lo using
surface warships. One of
Napoleons officers wrote
“Thiz type of warfare
carries  with it an

objection: those whao

UNDERWATER WARFARE

undertake it, and also
those against whom it is
launched, will all perish.
And this cannot e ealled
a zallant death.”

Fulton approached the
British and American
Hi]'l"!!'l‘“““"“tﬁ. J.'Ill.t interest
wis limited due to the
perception  of  the
submarine as an
‘underhand” weapon. He
winl on Lo design the firsl
commercially suceessful
paddle steamer. but never
lorgot his submarines, He
spent all of his paddle
stegmer profits on building
an B0 foor armoured
submarine called Muote.
but died before she could
b Tarnehed.,

During the American Civil
War. the Conflederate

foreces built an

experimental subimari
the CSS Hunley. This

Little man-powered sob

was capable of truoe
nnderwaler travel. bt
drowned several erews in
training inelmding Caplain
H.L. Hunley himsell.
Finally, the Confederate
forees decided to tale the

Hunley into action and on

February 17th 1864, the
brand new Federal steam
sloop USS Housatonic
was allacked. The weapon
used by the Hunley was a
nose spar filled with 90
pounds of explozives, This
was jabbed into the side of
the Housatonie, a hoge
explosion followed and the
enemy ship immediately
started sinking.
Unfortunately the Hunley
and her crew  were
drageed down with the

sinking Housatonie,

In 1888, the firs:
subimersible torpedo boat,
Gymnote was launched in
Franee., This vessel was
powered by o combination
of a petrol engine when on
the surface and batteries
when nnderwater. The
French soon found that
the pelrol engine was not
ideal for submarine
operations hecanse il gave
off poisonous vapours anid
Wils ineffivient in
operation. In contrast. the
batteries were ideal for
submarine use: allowing
the submarine to run

underwater for extended

periods of tdme, As well as

an advanced propulsion
system, Gymnote was
armed with the latest in
subh weapon technology;
the torpedo. Designed hy
Hobert Whitehead in
1568, the torpedo carvied
an explosive warhead on a
steady  ecourse  at  a
predetermined  depth,
making it deadly when

used against surface ships.

In 1904, the Frenech
launched the Aigrette
which was the first sub 1o
be  powered by g
revolutionary new engine
designed in Germany by
Rudolf Diesel. The Diesel
enginge barnt oil withoul a
spark, which meant that
it did not give off the
poisonouns vapours of the
petrol engine and was far
more efficient. However
the early Diesel engines
were unrelinble, and the
French continued to use
the steam engine in most
of their early submarines.
As the Diesel engine was
improved it did gradually
appear in serviee and
was eventually used to
I'unl.'l-_r Gi‘I'IIIﬂII Hllll-

marines in 1912, ]
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World War |

At the outbreak of World War I, the

submarine was still very much in its infuncy.

he types of submarine

operated by different
countries varied widely
amd morve than hall of all
the submarines in the
world  were still  the
inellivienl, dangerous

petrol-engined variety.

Without a doubt. the
muost Formidable
submarines of Waorld
War 1 were the Germuan
Unterseehoote (undersea

bhoats), konown 1o the

Allies as “U-hoatz®. It

should be noted that
submarines are known Lo
sailors as ‘hoats™ and

never as ships”.

The first sueecss Tor the
U-boat came with the
sinking ol a British
cruizer  on the 5
September 1914, Shortly
alter this., on the 22
September, a single U-
loant sank three
armonred eruisers in less
than a fuarter ol an

hour., These events

The crew af e World War 1 Hu:l.'rl{ Nary .vra.hrrmrr'rm‘imrpm‘r'rr,c{ ter effae.

proved that the

submarine was truly a
foree to be reckoned
with., From now on, all
cruisers were forced to
operate with a destrover
escort to detect and deter
U-boats. Allied ships
were soon litted with
“hulges™: light casings
filled with wir amd water
compartments to absorb

the impaet of Worpedoes.

U-haats started to make
their presence felt by
targeting Britain®s food
supply.  The  British
fzhing feet was attaeked
in the North Sea., but it
was in the Atlantic that
the U-boats did most
damage, The convoys
careving supplies from
America 1o Britain soon
started o suffer heavy
losses, One of the most

tragic events of World

War I was the sinking of

the British passenger
liner Lusitania by a
U-boat, resulting in the
loss of 1198 pussengers
and crew.

British submarines did

not have as many tarmels

as the U-boats. but still

managed Lo inflict heavy
losses. Patrols in the
North Sea sank German
fishing vessels and U-
boats were tracked down
by British hunter-killer
subs. Doring one raid in
the Mediterranean, the
ten vear old British
submarine B-11
penetrated live rows of
mines and sank the
Turkish battleship

Messoudieh.

In 1916, Allied destroyers
were fitted with the
hydreoaphone™. a device
for finding the position of
a U-boat from the noise
made by its propellers,
This deviee is =1l in use
today, as “passive sonar’,
At the same lime as
receiving the hydrophone,
Allied destrovers were
issued with the Tirst
depth charges. A depth
charge is basically a
drum of explosive fited
with a hydrostatie valve
Lo detonate it al a rre-

set depth.

The conditions for the
erews of World War |
s I”“. H | |'i Mnes waenre

primitive when compared

UNDERWATER WARFARE

to the surface ships. The
lack of

ventilation led to a hoild-

proper

up of condensation which
not only made food
mouldy and bedding wet
but alzo caused electrical
system Tanlts, The carly
diesel engines were dirty
amid  unreliable  and
engine room crew would
soon be coverad in grime
when working., The low
power oulpul from the
batteries used in these
subs meant that their
1|n|;|l'r1|';ull'.1' [‘Iulljr:lnr'i'
was limited and they
spent maost of their time
running under diesel

IHH'H‘F. [ IEH‘ .-aurﬁlr':'..

Instead of concentrating
on improving existing -
boats, Germany was

working on several new

designs at onee; from

huge “U-cruisers’ 1o
small, quick-build “UB-
boats™. Although this
led to technologically
advaneed sabs, i1 also
meant that less boats
could be produced, The
German navy was denied
submarines when they
muost needed them, As the
Allied armies advanced
through Europe, the U-
hoats lost their hases
on the French coast
and their effectiveness

dropped dramatically.  #

A fearrrneen Y,

poecer o the serfioce.

oy 120 eliss U-Cruiser rurning wnder diesel
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When Germany surr-
endered in 1918, U-boats
had sunk more than
5,000 Allied
Although 199 U-boats
lost, the

ships.

had been
German Navy still had
138 lefi. Even in these
pioncering  days ol
inefficient power sources
and cramped eonditions,
the sobmarine had
proved 1o bhe  a

formidable hunter. =

T35 an :'uhrI}' T."T"' VI U =T, rereening on the mu:,f'rrr'r'.

Post-World War |

By the end of World War I, the submuarine

had acquired a bad reputation among the

zeneral public.

he  sinking  of
merchant shipping
Wils 5001 = |r|ﬂ1'=|.i].:r' wrang
amd popular sentiment
wils for banning

sulimarines allogether,

In 1922, America,

Britain  and Japan
signed the London Naval
Trealy agresing not to
perform unrestricted
submarine warfare on

merehant ships, In the

meantime, Ger mimny wis

being foreed to limit s
armed forces Lo
relatively Tow levels.
German submaring
research  continoed.

however.

In 1935, the US
launched the first of an
advanced new type of
submarine, the "P* class.
This

lightweight diesel engine

hoat  had a

and a high-performanece

battery. This made the

P elass faster and more
manocuvrable  than
other t'.um]nlralhlr.
suhmarines. An  air
conditioning system took
eare of the condensation
problems which plagned
carlier submarines and o
Torpedo Data Computer
(TDC) made torpedoes

much more accurate.

In 1937,

launched i

Germany
VEry
powerlul submarine: the
tvpe VII U-boat. The
tvpe VI had o
submerged displacement
of 871 tons. a maximim
speed of 17 kts surfaced
and # kis submerged

and was armed with 14

torpedoes. The erew of
44 could stay at sea for
20 days. allowing the
type VII to operate deep
into the Atlantic from

hases in France,

(One  of  the

advanees in post-World

main

War I naval technology
was SONAR (SOund
Navigation Al
Banging)., This was a
deviee which used sound
to find the position of
submarines. ransmitling
a  lowd “ping®  and

listening for the echo.

Sonar was deemed vselul
enough to be fitted to

destrovers, but early

UNDERWATER WARFARE

models suffered by being
short-ranged and easily
confused. [ |

A German Navy Type VIT U-Boat i dryadock,

World War 1l

By 1939, submarines were starting to evolve

into very sophisticated fighting machines.

Mwl World War I1
submarines had a
diesel engine for use on
the sorface, with an
[‘Ii‘l‘.trif'. |]]llllll' r['ll' s

while submerged.

The batteries  which

powered the electric
motor were charged from
the diesel engine while the
suly was on the surface.
The hatteries allowed the

sub to travel for about an

hour when submerged at
maximum speed. Beeause
of the inefficiency of early
batteries, all World War
Il subs had a higher
maximum specid when
when

surfaced than

subimerged.

The maximom diving
depth of mest World War
I subs was around 400
feet. In most conditions

this would allow the

submarine o dive below
the cold water layer, Cold
waler, being denser,
reflected the probing
sonar waves of enemy sub

hunters,

Early in the war, torpedoess
L Fl['l'-"l"l'{"[[ l,}r il steam
turhine, Unfortunately, the
furel Lurnt 1o produce this
steam  left a trail of
bubbles in the wake of the
torpedo. “pointing” back 1o
the firing sulimarine, Later
in  the war. electric
torpedoes  like  the
American Mk18 of 1944 put

an end to this problem. W
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The War in
the Atlantic

At the beginning of World War 11 the
Gﬁﬂ"ﬂﬂ.‘i ITI'I‘.I'I 'I;fi ﬁ[‘{’lflf!rifl[’.ﬂ fo Brirrff.rf:s
57. But while the German U-boats had
thousands of freighters as targets, the
British submarines could not attack
German food supplies which arrived

by rail. not sea.

ermany picked up
Gt\fllifl‘t: it bl left ofT
in 1418, The Alantc was
soon littered with the
wreckage  of  Allied
merchant ships, amd the
Allies started desperately

searching for ways Lo

counler the eyver present
German threat, Destroyer
eseorts offered  some
protection o the crisers,
Lt the first vear of the
Atlantie war helonged 1o
the U-hoat. Sonar was
vsedl one Allied destrovers.,
Lot waes ol very effeclive

clue o ins limited vange.

The Type IN U-Beat "U-383" vabion from an atteeling RAF Sunderland’ fiving boat,
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U-bpalz  commanders
perfected the taetie of
operating several

submarines together, in

croups known as “woll

packs’. These generally
operated ab night and by
sharing information an
thes position of Allied ships
the U-boats conld engape
wany merchantmen as
thev passed by, As muany
as twenty U-boats could

bes i an singhe “wol [ pack”.

Learning from  their

curlicr mistalkes. the
Crermins (‘lll'lf‘l"“tl-l”"‘!
resonrees on hoilding
one class of U-hoat, the
s WL These subs saw
extensive serviee initially
in eoastal walers. bt as
thee pressure [rom Allied
couastal csrorts and air
patrols inereased they
waere Toreed e search For
targets further into the
Atlantie. Shore-based
anti-suh aireralt Trom
oot Britain and the
U'SA could not reach the
mid-Atlantic and this
region  soon bheeame
known amongst Allied
merehant crews as “The

Black Gap®.

The introduction of radar
onto Allied destroyers in
Tates 190 was the First
real  step  towards
defeating the U-boats,
allowing the Allics Lo
cateh  them on  the
surfoce. When the LU-
bouts dived to eseape. the
short-ranged Allied sonar
could pinpoint the U-bout
anid an effective depth
charge attaek could be
eurried oul.

To counter the Allied
sonar. U-boats sometimes
psed Pillenwerlfer {pill
theower) which consisted

ol o perforated cm

containing a chemical
mixture, When Pillen-
werler was released, it
woulid react with the
witler ill]ﬁl :_ri"]“'l'ill.“ il
huge  elowd  of  Tine
bubibles  to conluse

Allie] 2omare.

By 1941, the most
|"xFH"I'i|‘I|I't"I I..-—I"l:ll. [ B
had been killed and the
LU-hasals were ordered Lo
change tactics, They were
tolid 1o hit the destrovers
first. amd  pick  off
the merchant shipping

when this threat had

been eliminated, The
destrovers were not as
easy Lo hit as  the
merchant  ships,  so
Allied shipping losses
immediately started to
decline,

Durving World War 11,
British submarines
joined  forces  with
veluges submarines feom
all over FEorope and
ventured  as  far  as
[eeland and Norway in
search  of  U-hoats.
Norwegian lreighters
carryving iron ore for
Crermany were raided by
Allied subs bur German
iive hombers and mines
hampered operations in
lhl:"ﬁ" walinrs,

Tl most specessful raids
by British subs were in
the Mediterranean Sea,
Coerman and Ltalian <hips
o For Africa were at
st foe Just one or Lwo
davs. and wonld travel in
small convoys at high
5|:||'-g~;:|1 Even with these
oilds stacked against
them. British znbmarines
;u*ruau[[f'll FI:}I' *Ia':jrff‘ “II Il"
Cresrman s}lill:i lozt in the

Mediterrancan,
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A Royal Novy T Cluss sulimarine, Fifty three of these subieeines ficomed
the backlone of the Boyval Novy sifmearine fleet diring Warkd Wer 11,

Throvghout the war.
midget submarines were
used extensively by the
British, Ttalians  and
Germans. “Midgets™ wier
used 1o raid  eoastal
shipping, and a notable
suceess was the damaging
of the huge German
battleship Tirpite at Asen
Fjord in Norway by the
British midget subs. A
typical mideet suby was the
15 tonne German Sechond
elass with 2 torpedoes, 2
erew., o maximm spesd of
6 kts and a range of just
500 miles. In Janoary
1945, several of these
midget subs were operating
very close to the British
shore, just ofl Marvgate amd

in the Thames Estuary,

Meanwhile  in e
Atlantic, the shipvards of
Britain, Canada and the
USA were producing
ships faster than the U-
hoats eould sink them.
The introduction of the
centimelrie wave radar
on Allied corvettes in
Mav 1941 wove the Allies

the ability 1o detect the
perviscope of a U-boat
lrom a great distance,
Within a couple of years,
Allied anti-suly aireraft
were using radar o
detect U-boats and were
even carrying out attacks
at night,

The U-bioats started using
@ new weapon in [0S the
acoustic homing torpedo,
This weapon accounted
for several Allied shipes,
wnlil the Allies realised
what was happening g
bought “Kangol™ petrol-

driven hammers amdl

fitted them to loats,
towing them behind their
ships. The  stronger
acoustic signal from the

hammer attracted the

Cernrane Neviy Secluned midger suls ar their base i orcnpicd Europe.

torpedo amd it detonated
|1.|||':|1|4‘5.5|}r‘. far away from
its intended tavget.

The Allies were still
having problems with
their sonar systems, They
were linding that a slighi
disturbance in the sea
would dramatically
reduce the effectiveness
of their sonar. This
meant that, due o the
waves Lo Lhe side and rear
of u destroyer, sonar was
only effective when the
destrover was facing o L-
hovat, The Allies decided
Lo pul sonar onto buovs,
loating still in the water,
in 1944, This device
wonld radio the position
ol submerged vessels
back o Allied destroyers
ar anti-sub  airerafi.
Depth charges coulid then
Lie placed with deadly
accuracy. The sonar
buoy eame to be known
us the “sonobuoy™ and is
sl in wse today,

In 1944, Allied radar
forceed U-hoats to start
using a device ealled a
Schnorkel. This allowed
them to run their diesel

engines while subimerged
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at periscape depth. The
Schnorkel was basically a
pipe. zimilar 1o the
‘Snorkel” used by divers,
but with the addition of a
valve 1o elose ofl the pipe
when it went under the
wiler,

Towards the end of the
war. U-boats were fitted
with  the Tormidable
Schnee-Orgel 10-tulae
torpedo lnuncher, which
sent a heavy batteey of
torpedocs at the target.
This was highly effective
when il was wsed, but the
system did not come inta
widespread use hefore the

el of the war,

The ultimate U-hoat was
thee type XXI, which

implemented  all  the

lessons learned from
vcarly  U-hoats. The
improvements ineluded o
streamlined hull.
improved bhattery power
output, a Schnovkel and
a rapid-reloading system
for the torpedoes,

L2511, the first type XX
U-lwoat. was launched in
1945, ame wieek hefore thee
German surrender, 1t
wenl on o evade several
sub hunting vessels and
made  an undetected
dummy attack on a British
cruiser  hefore  sorr-
endering, The history
hooks were elosd Tor the
Uzhoat. hut the tvpe XX1
heavily influeneed the
desipn of  all future

sulynarines. [ |

1: - - I-&“‘“ s

The Type IXC U-Bomt "US05" being tvareled by e H!I-I'l}'fmnl the LI5S

Cinadalranal, This submarine is now on publie disploy i Chivage.
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The Pacific War

The Jupanese attack on Peard Harbor, Hueaii

on December 7 1941 marked the outbreak of

the wer in the Pﬂmﬁﬂ. The sulmaring was to be

one of the most important weapons of this war.

IL was involved right at
the start when the
Japanese sent five midget
submarines o Pearl
Harbor, to attack any
survivors of the air raid.
Even  though  they

i1} Ilugvd Lo penelrale

some harbour delenees.
all live midgets were
destroyed and no more LS

ships were attacked.

The Japanese had more
than just midgetl subs.
however,  The main
Japanese submarines were
known 1o the Allies as *1-
boats™. amd their design

was heavily influenced by

the German U-ernisers of

World War 1. The
Japanese even built a
submarine which
displaced 5000 1ons and
could operate 3 seaplanes
from its deck. Heavily

armounred., it was nol a

practical vessel hecanse i
was slow to dive and
clumsy 1o handle.

While

submarines did manage 1o

Japanese

sink a number of US
carriers thev were not
usedl as effectively as the
Britizh submarines in the
Atlantie. The Japanese
tended o use their subs
defensively, keeping them
close to surface vessels
and never fully exploiting
their offensive potential.

The Americans were
learning from the Atlantie
war, and US Navy
submarines in the Pacilie
borrowed German tacties,

US subs experimented

with “wolf packs® and
eventually settled on using
three boat *woll packs®.
As well as simply allaeling
ships, American subs also

shadowed the main

Japanese battle fleets,
reporling their movemenls

te other US forces,

When US submarines
altacked a  Japanese
convey. they would targer
the larger cargo vessels
lirst and dive to eseape the
inevitable depth charges
which Tollwedd. This was
the =ame tactic as that

used by the U-hoats

during the first vears of

the Atlantic war. It was
very effective against the

Jupanese supply lines,

In 1*M1 the first Gate elass
submarine was launched,
The Gato elass was the
Lasiz for all other US feet
subs built during Waorkl
War Il. Thiz meant that
American shipyards were
able to concentrate on
refining  this  design
throughout the war. The
Gato elass subs were
50% bigger than their
British equivalent, the
“I" vlass, becanse the US
submarines had 1o be
larger for long Pacific

patrols.

The Gate class had a

submerged displacement
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of 2415 tons, a maximim
speeil of 200 kts surelaeed
and 10 ks submerzed and
was  armea]  owith 24
torpedoes, The crew ol 30
could stay al sea Tor 61
diavs belore the Gato

meehedd 1o D pelielled.

November 1912 saw the
introduction of snrface
radar inte US Navy
subimarines. Hadar
supplemented the existing
sonar and visual sighting

techniques, allowing a

to track enemy shipping

The Seepoanese I-Dheecrt 1075 dlowteng its lounefing ceventony af Yol

i T

from afur, The first radar
fitted o US submarines
had o maximum range of
Just over % miles. allowing
it to be wsed well bevond
visual range during day or
night. The Japanese
forees did not install
radar until July 1944, but

by then it was too late,

The Paeifie war was naol
without problems for
American submarines.
The main problem was not
with their exeellent Gato

elass subs, bot with their

crsecker aare the 9tle Jeely 10030,

torpedoes. The US Navy
had developed the steam
powered ML torpedo
with a magnetic proximity
detonator, designed to
explode beneath o ship
and breeale its keel. In
service. however, the
Mk14 was found to be

hizhly unrelinble.

Eventually, in 1943, it was
found that torpedoes
which were striking the
sides of enemy vessels at
angles were detonating,

whilst  those hitting




*straight on® were not.
The IS Navy investigated
and found a design Taw
with the contact exploder,
which was actually being
damaged  when  the
lul'!u'dn hit the Largel
vessel, preventing the
torpedo from detonating.
O this design Ganlt had
been corrected, the Mkl4
was foumd 1o be highly
effective, The Mk14 was
used thronghout the eest
of the war and was even
used by  many  suhb
caplains in preflerence to
the electric (but slower)
METS of 1944,

In 1944, the US Navy in
the Paeilic was oridered to
destroy Japan's war-
making capubility. Now,
when US submarines
sighted a convoy they
targeted the destrovers
lirst. As well as cargo
vessels, US Navy subs
began 1o sink some of the
most powerful ships in
the Japanese Navy,
including the 30,000 ton
airerall carvier Shokaku,
in June 1944,

Desperate at the failure

of their sulbmarines, the

-

IUNDERWATER WARFARE

Japanese modified their
midgel subs into Kaiten
O mEan 51Iil‘-il|{' 51"3:"1
This machine was not
suceessful against US
shipping because it
lacked

detection gear and had

]Hllg—[‘;l !1;_{_1'.

very low perflormance.
The design of the Kaiten
could not be improved
for the simple reason
that its erew conld not
return Lo say what hadl

SOTE WL,

Towards the end of 1944,
the USS Archerfish was
on patrol just off Tokyo
Bay. For 29 davs she
found nothing, then one
night in November an
COOrmnis |‘H‘Ii||' contacl
appeared on her sereens,
Archerfizh gave chase.
The radar contact turned
out to be the last hope of
the Japanese Fleet Air
Arm, the 59,000 ton
supier carrier Shinano,
She had just been
lavnehed amd was on her
way to be fitted with
calapults and planes,
Archerfish was moving
much slower than the

Japanese carrier, but her

46

Captain hoped Shinano
would change course,
After 3 hours of high
speed pursuit she did.
Archerlish cut in ahead
of Shinano, dived and
fived 6 torpedoes. Every
torpedo struck home but
the huge Shinano still
tosnk seven howurs e sink.
Shinano was both the
largest warship ever sunk
by a submarine and the
youngest: downed hefore
a-single aireraft had

Nown Fromn her declc,

Persistent attacks by US
submarines, minelaving
aireralt and fast carrier
attack forees eventnally
wiped out the Japanese
naval air arm. Onee
Japanese lighter cover
had been eliminated., US
bombiers could attack the
remnants of the Japanese
Mleset. but even with its
armed forees in tatlers,
the Japanese kept on
fighting. The nuclear
hombs unleashed on
Hiroshima and Nagasaki
on Oih and th of Augost
1945 marked the end of
Waorld War 11 and the

beginning of o new era. B

During the post-wcar
years, Germany and
Japan were prevented
Jrom producing
military hardware.
This left the USA.
Freavnce, Britain and
the USSR as the only
nations developing

new submarines.
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In 1948 the US initiated
the Greater Underwater
Propulsive Power (GUPPY)

program. This updated

currenl s Mavy
submarines with the lutest
developments from such
vessels as the type XXT U-
hoat. The GUPPY muod-
ifications kept the diesels
of the 407s in service for

the next 30 years.

THE TOTAL SYSTEM

DESIGN = MANUFACTURE

INSTALLATION = SUPPORT

With 50 years of experience in lorpedo
technoelagy, Ferrara Torpedoes oulperform
the compelition in every respect.

The post-war movement
towards streamlined
hulls started 1o make
submuarines capable of
higher speeds when
submerged than when
surfaced. All that was
|'H‘.l"[||\[I W Wis o fj[]'l.\'l.'.r
sounrce which could be
nsedl underwater for
extended periods of

Lime. [ ]

Torpedo Mines
Anti-Torpedo Torpedoes
Cluster Rocket Torpedoes
Homing Torpedoes

FERRARA

Submarine Weapon Systems
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An 'Oberan’ cless diesel-electrie Frunter-killer submarine.
Theae siihs served with the Royal Nauy from 1960-1903
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The End of the Cold War

The 1980% s the last period of aecelerated development of the nuelear

submarine, which slowed down when the Cold War came to an end in 1990,

In 1981 the US
launehed the 500 Moot
LSS Ohio. Carrying 24
Trident ballistie missiles,
cach with 12 150 kiloton
muelear warbieads, Ohio
class subs were over 3
times as powerful as their
predecessors, the
Benjamin Franklin class

Chin huad a
submerged displacement
of 18,750 tons and a
maximum speed of 20 kis
o the surlaee amd 30 ks
submerged. 1 was armed
with 24 Trident ballistic
nuelear missiles and 4
torpeedo tubes. Ohio had
an enduranee of 9 years,
but  the T rrew
senerally stayed at zea
lor no more than about
T adays ail o Lo,

Olio was not the only
5360 foot submarine at sea
in the 19807, however.
U 23rd September 1980,
a suly was launehed a
Severodvinsk in  the
USSR which was large

iy tolay s

stamdurds, Tipping the

seales al 2005000 tons and

carrving 20 multiple

nuelear warhead hallistic
missiles. the Typhoon
cluss was talked abwut in
hushed ones arovinmd the

s of the Pentagon

during the early 80%s,

The Typhoon elass also

became the inspiration
for a hool. The Hunt for
Red October. in which
writer  Tom Claney
Foresees the silent drive

units which we take for

of Bedgraern' &

mranted todav, As well as

the heaviest submarine of

the 200h centney. the
Russians also built the
Fastest: the Alfa class,
With a titanium alloy
holl and nuelear power,
Lhe 2000 Tool Alla was
capable of o maximum
submerged speed of 45
kts. As well
travelling fast. Alfa
counld  alse  dive 1o
2,500 feet, over twice as
deep as most subs of

the tiame,

@ IR
= i L e . 2 iy
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DEADLY

TORNADO

In the field of fighter submarines,
British Hydrospace have always
excelled. The Tornado class heavy
fighter sub continues this dis-
tinguished pedigree. Unlike other

fighters, it is fitted with the EuroMil
PBRS as standard, giving the
Tornado the capability to strike
enemies with a sledgehammer blow
before they can respond.

Tornado. Nothing else even comes close.

britishBE

HYDROSPACGE
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THE 21ST CENTURY

B}' the end of the
201k centnry,
Russian  sub-marine
technology was at leas
L0 years ahead of the
USA, Submarines had
been using aclive sonar
absorbing surlace
coulings sinee the early
19807s, butl the search
was on for o wav of
propelling a submarine
withoul o noeisy exposed

propeller, Russian

seien s coneentraled
their research efforts on
developing a practical

eleet romagnelic dreive,

drive

An eleetr

|
=1

functions by taking in
wiler, charging it with
negative ions and then
accelerating the charged

wiler by using o circular

L1 =il . L SIS —

L1 2 foeeeliong reduats e the doefing ey ool er smaifern snbmrarine ceorvier.

clectromagnet array.
This high specd woter is
then passed out of an
exhanst, propelling the

submuarine Forwards, An

el magnelie drive

has o moving parts; it is

silent in operation.

The prototype electreo-

muognetic ent Deive’
unil was zZiven its first
seen brial in 2002, on o
modilicd Rossian Alfn
elass nuelear suly, The
Alfa escaped passive
sonar detection ol L
s close as 2000m bt hal
one problem: the silent
dri

alarming rate and the

uzid power at an

Alfa could go no faster
than 25kis,
Even though the electro-

magnetic drive degeaded

performoanee, the
Russian navy went ahead
with production of an
operational ilent drive
suli., the Akula 111 ¢loss
of 2000, When the
Busso-Amerviecan
technology sharing
agrecment of 2005 was
signed,  silent  drive
research  doala was
immediately miid e
available to US seienlists,
5A

Work started in the U

on linding o way ol

improving the power
outpul from un

electromagnetic drive,

'S seientisis spent Two
yvears maodilving magnet
power  oulpuals  anad
finding alternative wavs
of introducing negative
ions inte waler, but 1o
nao avail. The
breakthrongh  came
when Eddy Sowleski, o
talented aero propulsion
engineer, proposcd the
ElectroMaznetic-Dueted
lmpeller (EMDI) drive.

The prototype EMIDM
drive consisted of a
standard cleciro-

magnelie drive

exhausting through a

tube containing a 32-
blade Fan. While the
EMDI drive was not
totally silent, tests
proved that it was
tereilically powerful,
The design Wans
relined anmild sooan it
was ready 1o he given

il= first 2cu trial.

The attack sub USS
Minneapolis-Saint Paul
was ehosen to bae Gited
with  the protolype
EMDI drive. This sub
prompily sel up a new
world sulmarine speed
vecord of 539 kis on
May 31s1 2008, during
the lirst EMIM seq trial.
The lirst produoction
EMDT suly, the 198040
ton Mevada elass of
2007 was also the first
EMDI sul to he fred
with o variable piteh
lan, By stopping the lun

ing itz hlades

aml rota
to alizn with the Mow
through the impeller,
the Nevada could run in
total silence al specds
up to 21 ks, Under full
FMDI power, Nevada
conld run salely al up
L 37 kis. =
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The First Advanced
Technology Submarines

A; silent deive subs
BLSATENTHIAY DTRORT \'ri'lr'—
spread, pionecring
engineers al Legendre
Sous-Murins (LSM) in
I'Illillli'l‘ JH";_";“.]' 1-".'1!["';. ann
# omew  concepl in
subimarines. They
realised that. as well as
heing stealthy . i
submarine needs to he

Faat and manoenvealle.

Thes estabilished that
the main cavse of drag
on o snhmarine was tur-
hulenece close to the
surlaee of the holl, Tao
oel vid of this, the new
sub would he roated
with o very rough skin.

the texture of whicl was

inspived by the skin of

sliarks.,

With very large dive
planes  Tor inereased
manoeuvrahility. power
from a lizhtweight Tusion
reactor linked 1o a
standard EMID drive and

!l]]—l'l:'r]'l]'l"l:-ii[l' slroelare,

the new sub promised

unrivalled performanee.
Constroetion began on g
prototyvpe to lest these
new theories, To further
emphasise the advaneed
design of this sul, LSM

nammial it Nauntilus,

The MNautilus Wils
lwnnehed at Cherbonrg
on January 21s1 2004,
exactly 60 years after the
UsA  launched their
nuelear Naotilus, The
new sub was as mueh of a
revelation as its 1954
nuelear namesake and
wenl o on Lo raise the
underwater speed record
L 03 kis. More
importantly, its advaneed
desipn allowed it to
LERTE BT H BRI TR any

torpedo then in existenee.

Thi design of the Nantilus
was nsed as the basis Tor
the Reguin Tigre class of
2017 which was produced
in very large numbers
and sold by LSM to,
HETTE VL others, Russia and

Americi. =]



Anmulu'r ol inter-
national companies
established underwater
prospeeting teams
to  sather seafloor
manganese and it was
not long before these
companies started to
undertake  full-scale
underwater  mining,
Sealloor mining com-
plexes  sueh as  the
Aunstealinn Neptune wers
built. housing aver 300
workers, 1800 leet under
the sea. Dorving the late
2000 s, the advances in
underwater mining
I|~l'i1t]quh'.-' were lewding
Lo some  companies
veaping hage henelits For
relatively little outlay.
This slowly led to the
unidersea mining
companies  bhecoming
more ceonomically
powerful than any sthers

on the planet.

In 2021, a dispute over
mining territory  led
ConDyn International 1o
use ils seenrity Meet of

two Requin Tigre class
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Corporate Wars

During the early
puart of the 215t
century, the
governments of the
world were
beginning to adopt
a more tolerant
aftitude toward
each other. War
between countries
was becoming rare
and after the world
depression of the

9% business

began to flourish.

submarines to =trike a
pipeline owned by the
Chinese  state-owned
conglomerale Norineo in
the South China Sea.
The situation degeaded
into o conflict, but at the
end of it all Caonlvn
owned the right o mine
an extra SO0M) square

wiles of territory,

The progress of this
conflict was Tellowed
closely by other mining

companies. The result

proved that economic

LUeeess ol Ly
achieved throngh the use
of foree. Even though
1:“""“!'“'!" Wirs wepe
forbidden by inter-
malivnal law, secrel wars
wenl on. especially in the
puonrer resions of the
world where payelfs or
the theeal of o run on
the currency had more

inlTuenee.

In 2024, the Chinese
govermmenl passed g
ruling thi all
corporate wars shoulid
b registered, allowing
companies Lo legally
ESTA R AE in China =
territorial walers,
The Chinese stated
that the rezolution
waonld “protect inn
ocent  civilians by
forcing corporations
to follow sovernment
suidelines™, bhut the
T ITE JrveEs e |I[JI
on China by ConDwyn
International anad
SubAm Ine helped in
pushing the resolution

through,

The Chinese resolution
wits cordemned by many
of the world®s govern-
mentz, ot over the next
_'tl‘“" L Sl i el Y !"'“r]”i“i['
pressure (eom several
vil-produeing
multinationals foreed
these conntries 1o follow

China™s e,

Llorporalte wars soon

hl.“']l]!]l‘ HI Hl‘l'l'[!jl'(l ]Iill'l
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of business life. They are
less violent than the
nutional wars of the 20th
century becanse eivilian
casualties umld collateral
damage is vare, Alter all
i eompany which bas bieaen
Bledd to death inoa war is

useless o the victor,

By 2026, the smaller
companies were sulfering

al Lhie hroannils ul

the tvrannical multi-

nationals.

The establishment of the
Merveenaries Union in
.llli}' 2020 redressed e
bralamee wod ensored i
any company had aceess
Lo an elfective defenes
foree. Mercenary pilots
now make up over 609
of the world™s corporate

defence suby erews. -]

THE DEVELOPMENT
FIGHTER SUBMA

[ 2025 the Lirst trae
Fighrer sub. the Eagle
wias lavnehed. Tt was
similar in appearanee to
the Reguin Tigre eliss,
Lt while the French sub
Wi s desiozned TR
povernmenl Forres,
Fagle was purely for
corporate defence units,
This meant that Eoele
weighed just 324 tons
compared Lo the 1225
ton Requin Tigre, The
Fagle was also ftted with
the: Tatest sensor svalems
to enable it o carry out
il i'"'"]'l-t‘ll" ('l'l'rfil’_rt'-"lt'“i
of the enemy with total

stealth,  Information

sleaned  Trom  these
sensors wis preojeeled
wilhin the two-rrew
coclpit using o 3-1
projection system faken
straight out of a Mlight

stmulator,

Within o month of i1s
lanneh. it had set an
underwater speed record
ol 68 ks and had the
mancenvrability 1o

ch, Eazle was soan

being sold 1o mereenary
pilots. amd was even
adopred by some

‘rﬁ el f: ] B o

Due 1o the eramped
cockpit of the Eagle, it

OF THE
RINE

was unsnitable for long
Modified

transport zhips were

Jonrneys,

soon in widespread use
as a base for several
Fagle class lighters.
During the Goli War of
2028-29, however, all the
suly carvier ships in the
region were largeted and
sunk in the first hour of
the war. Warlare had
grown oo sophisticated
l[or surface vessels to
survive, The Eagle
continued o be nsed for
short-range  delence
work. but it lacked the
endurance to be used as
an effective weapon, W
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The First Sub Carriers

uledm Ine, who hod
Sllur lurgest under-
waler mining operution in the
warli, was finding that their
sull carrier ships were poor
aperating plutforms e such
a  potentially  elleetive
sabiotage weapon., In 2032,
they started work on a very
ambitious  project:  the
construction of a submarine
which woull carey fighter
st into action. By 2068, the
presgect hind taken SubAm 1o
the heink of Lankrugtey T,
just a5 the company was

aelliog of T their lest minae, e

ordlers began to MTowd in (o
the new vessel. SubAm were
catapulted 1o the foeelvont of
sl manolactuee, and have
nol looloed baek, Today, they
offer o complete range of
aubs inelading the fnstest
oo luetion suls in the world,
The launch of the first
O ton Enterprise class
suly carvicr took ploce an
Chetabwer T 2055, heralding o
new  era  in subhmarine
warfare. Capable of carrying
up b 0 Fagle elass Fighter
subis. it conhl take them Lo

tramibile spots anyvwhere in the

Modern Fighter Suhs

After the Eagle r.!'u“ n_f 2025,
, subsequent fishter sub desizns

tended o be smaller and the

Lighining.class of 2043

represents the pinn{u-fe af f{gﬁ;

fighter sub rft*wml

The |11l¢'.-.-l Ire ml ini
fighter snh desizn is townrls

S ]q.rgur’ tnore henyily armed

¥ -l;ln' dast five TEI‘IF
'l.'.'n ;mmul "1H:II+ lqn,

existe , the Tornmin
el Fli*lll‘l- fighter
Elrlmmrme. Inu:u.-hml. earkiiras

this yeni: 50
' ﬁ'urllﬁ\ul‘

world and eperate them
indefinitely. As well as the
lighter subs, Enterprise
carcied an arsenal of 20
eruise missiles. making it a
complete ollensive weapons
svslen.

Uperades to the
Enterprize class now allow it
L opeerate ten Huzhter
sulmarines amd even thoogh
the Teunami class hos stolen
some sales [rom SubAm, the
Enterprise is seill the worlil™s
muost popular sulimarine
careier, The Enterpeize has
only one Fault - the priee tag
ol 2300 millian pats i ot af
eeach of all bt the very
iclest bvers, |

. %
Todpy’s fighter silbs hav®

the added advanlages of
“sppted and manoeuyealfility
but it gonl of sulunerine
warfare hud remaings

£ *

¥

*

Tomorrow's
Weapons Today
k- Y

x » ¥

STRIKE FAST

STRIKE HARD

The Particle Beam Rocket System
(PBRS) is the newest weapon in

underwater warfare.

The PBRS uses a high energy
particle beam pulse to vaporise a
cylinder of water, then fires Mach 2
armour-piercing rockets along
this cylinder; neutralising any

underwater threat.




“Milara. as one of the

largest companies in
Ltalv. have been foreed
Lo operate Submarine
Carrviers to protect onr
marine lacilities
against attack from
hastile companies. O
two American built
Enterprize class sub
carrviers are equipped
with a wide variety
of woeaponmns Lo deter

UNY AEEressor,

ceeo. on board the

n the second of our “One Day’

series, we look at a typical day

in the life of Captain Roberto

Deladra, a fighter sub pilot on the

Enterprise eclass sub carrier

Verona, operated by Milaro Ine.

Chur main armament
consists of ten Dalian-
made  Aguila elass
lighter subs. which
are comflortable and
handle heantifully, 1
was one of a team
of  Ttalian  pilols
who evaluated the
American Lighining
class hack in 20406 and
even  though  the
American sub is laster,

I prefer the Aguila.

The Verona normally
patrols the veean on s
own. The Roma. our
sister ship. will usnally
bl ot whiles wie are at
sea. bt she may Lve:

called to assist us in time

of cimergency.

Sub Carrier Verona

A sonar visealisation of Verona at 3600 feet talien from Caprain Deladra's Aquila.

My day beging with the
genlle sound of classical
musie, normally Yivaldi,
lrom my alarm. the lights
in my quarters slowly get
brighter and soon I am
awake., The time [ get up

is governed by when I last

slept. Shifts run 14 hours
o and 10 hours off and
are ul‘guniﬁull ao that
Yerona  always  has
gualificd personnel at
every battle station,

After washing amd

dressing, 1 leave my

spacions and comfortable
fquarters to pgel some
hreakfast. The canteen is
well equipped. but serves
fish far too often, When [
am at sex. | prefer to stick
to cating vege-meat with

pasta, rather than fish. =




# When | come on
duty, I report to the
hriefing room for
updates on the tactical
situation, How 1 zpend
the rest of the day is
determined by .|]1i.~:
brieling:-

I there is  no
threat, T will either
spend the time sorting
oul any erew prablems
in my role as an
olficer. or 1 might be
sehedoled 1o take an
Aquila  out for a
Lraining mission. Most
of my non-combat time
is spent in the crew
room, where we have
the finest entertain-
ment systems available
todav, Az well  as
holographic TV, we
have the latest
interactive video
systems. The soltware
from  an Aquila
simulator is linked to

the interactive video

...on board the Sub Carrier Verona

fholo TV, amd this gets

a lot of use [rom
the pilots.

M we are in o time
of tension. | may have
to ecrew one of two
"Heady Alert” subs,
fully armed and ready
to launch within Y0
seconds of reeeiving
the eall. Strapped in
for 5 hours at a time.
the cosy cockpit of the
Aquila is essential for

Ready Alert duties.

I we are in a (all
seale hattles T owill bvief
and fly miszions with
both corporate and
MEreenary Fi,-_-;hlu-r
crews. Dorving battle
operalions over my last
[Wa years with Milarao.,
I have elaimed =ix
enemy subs ineluding
twao Fighter subs,

I come off duty
alter 14 hours of
operations. | migh

sateh o movie in the

t:invmu, LU ] the
swimming pool or even
ro for o walk around
the 3 miles of corridors
on the Yerona bhefore
reliving to my quarters
and going to sleep,

The pay as a Milaro
fighter suly crewman is
prety sood. T earn as
muoeh as a senior
executive.  but  of
course I am frequently
in very dangerous
situations. so il is not
nnreasonalile to expiect
a  decent salary,
Mercenary fighters can

CHII @Y en Inore. hl]l

it's a tough life. For
us. a conflict may last
a week or two oand
we've  never  been

involved in more than

vear., The

(BT H|
freclance puys are
almaost always at war

and I haven™t met a

mere who's survived .

the business more than
a {*ﬂllplt- ul vears.
Overall, working as
a lighter sub pilot is
rewarding., well paid
and  can he very
demanding, T know
that | could never

return tooa desk job,

but it doesn™t matter,
Even if my contract
with Milaro is
terminated 1 know
there’s plenty of work
available for me as an
expericnesd fighter
suby pilor.™
Our thanks 1o
Captain Deladra and
Milaro for their help
in the preparation of
this article, [ |
Tre Avigruest s
UnderCurrents. ..
ONE DAY an the
1200-ton Russian sub-
Aretic prospecling

vehicle Novoselov.

The Verore returns to is home port of .“\'rr‘i_lfﬂs at e end of o 3 m ot erwise,




THE BEST JUST
GOT BETTER

The world's fastest attack boat is now
fully compatible with the Ferrara Mk96

high-speed torpedo.

Lightning class lightweight fighter sub.

SUB'AM

APPOINTMENTS

CLASSIFICATION 2-G
TRANSPORT SUB CAPTAINS
(experience of Jumbo class transport subs preferable).
CLASSIFICATION 77-M {or equivalent)
DRILLING MAINTENANCE
ENGINEERS

CLASSIFICATION 59-S (3)
GEOPHYSICISTS
CLASSIFICATION 1-M HEAVY
EQUIPMENT MAINTENANCE
ENGINEERS

Applications should be made to:-

Atlantic Mining Corp.

Undersea Division, Atlantic Tower,
Mew Yark, NY, USA

Mining Corpot

SITUATIONS VACANT
Waorldwide underwaler
employment apportunities,

Send  pow (T I

details, MeKinle ¥ ."llirlin!_'

Corporation, MNorflolk

Virginia 0404 - 3608214-

MEML.
et ot of the water!
e Pilots wanted as
dvisors Tor new
Awmti-Sub Cutifin,

1|:|| I“\'l' J||l-| IIIIII:_TIJI 1|||'If'|" "X
US Navy Boeing 777 Anti-

ik sore ass!
I ASW,
Tenerile on BAGT-207302

[TASW,

17 Qualilicd Fighter Sub

Instrunctors Reguired.
Training avllabuns includes
combat
v res il |r|u~|':|lir|_u
szl sube at depih,
[ Tornado or
seentinl,

prhoven,

class useful, Contact
Richteur Internntional on
0473 1-RICH.

Woanted: Fighter Suly Pilot
for highly paid site defenes
work. We're not woimE to
the meres - they ve ripped
s affl  anee

Contact Box Na.

UnalerCirrent s,
SITUATIONS WANTED

Experienced, Transport
Sub Pilot, captoin on UST-
230 commereial  suhs,
sevking other apportunilivs
Jras '.'llr]j. in the rarporale
delvnee sectar, “I'rl“l‘-i Liv
Bos Mo, 2750, /o Under-

Classification 2-E
Reconnaissance
Sub Pilot
Classification
39-H Undersea
Tractor Drivers
Classification
35-K Computer
Programmers

PACIFIC
Undersea
Mining Corp




SECTION

MORE SITS WANTED

Sul
Pilwt, with wver B,00100

hours on Drogon class

Classilieation "H'

Iigh-speed recon suhbe
and the reflexes of a
fighter suly pilor. Secking
warrk in mMercenary
feommaereial defence Tel

AR A TRE - KRS,

Sulb Pilet Available,
AL C oand W ogqualifiel,
expericnee ol Lightning
class Hghters. 11 months
I'IIJIIILFr'}!t!' .'il'!"l..ll'l'.
||r|rk]||;: Tor a way oul uf
the W 5 greind. Replies

tan Hax Mo, 2317, eola

UnderCurrents.

CLASSIFICATION 24-M PIPELINE
MAINTENANCE SPECIALISTS
CLASSIFICATION 105-M SUBMARINE
OVERHAUL CREW

Details should be sent to:-
North Sea Underwater Mining plc

10-15 Longthorne Street, London,
England, Europe

e ..
NORTT SEA

Underwater Mining plc

SAFETY.IS OUR BUSINESS

In L5 years of

sub ops. Prescott
escape systems have
demonstrated a LOO%
success rates saving
the lives of over 350
submariners. Qur
escape pods are in use
worldwides installed
as standard on both
British Hydrospace and
Wooldridge Industries
submarines.

RRE S @O

10-18 TAPPING STa

ENEARESNYeSAlES

ENGLAND

LYTHAM- LANCASHIRE.




MICROPROSE LTD., THE RIDGE, CHIPPING SODBURY, AVON BS517 6AY. UK
MP XX 153MAIR )
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