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Marinha Contexto e limitagoes

= Ensino a distancia

* Interacao reduzida

= Classificacéo de seguranca da informacéo - NAO CLASSIFICADO

= Duvidas a colocar durante os tempos letivos previstos - funcionalidade levantar
a mao (MS Teams)

= Questdes a serem colocadas durante as aulas - sequéncia aleatoria

= Disponibilidade fora do periodo das aulas - por email

= Abordagem parcial
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Marinha Contexto e limitagoes

= Aprender funciona nos dois sentidos

= Camara e microfone desligado - responsabilidade

» Presenca e atencéo disponibilizada - maior esforco de ambas as partes
= Gestéo das expectativas (de ambas as partes) - adaptacéo e resiliéncia

= Sobreposicéo de objetivos - esperada e inevitavel
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Marinha Agenda

= Bomba de profundidade

» Hedgehog - morteiro ASW
» Torpedo

= Anti-submarine Rocket (ASROC)

= Minas

01.03.21 NAO CLASSIFICADO 4
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Bomba de profundidade

NAO CLASSIFICADO 5
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Bomba de profundidade

= A arma antissubmarina mais antiga (1911) - 1.2 Guerra Mundial

= Dropping mine

» Primeira bomba de profundidade
» Barril com 140 Kg de alto explosivo

» Detonador acionado pela pressao da agua a profundidade pré-configurada

01.03.21 NAO CLASSIFICADO 6
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Msrinha Bomba de profundidade
= Arma pouco eficiente no inicio da sua utilizagéo

= O casco resistente dos U-boat suportava as explosdes a = 3 metros

» TORPEX, 50% mais potente que o TNT, tornou a arma mais eficaz (1943)

= Dificil solucéo de fogo - largar a arma sobre o submarino

01.03.21 NAO CLASSIFICADO 7
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Hedgehog - morteiro ASW

01.03.21 NAO CLASSIFICADO 8



Sensores e armas

Underwater Warfare (UWW)

Hedgehog - morteiro ASW

01.03.21
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Mar‘nha Hedgehog - morteiro ASW

= Carateristicas

» Morteiro ASW langamento para a frente

» Nao afundou U-boats até 1942

» Melhorou a eficacia apds conjugar emprego com detecao sonar

= Vantagens na epoca

> Explodiam apenas com contacto

» Atagues sem sucesso nao prejudicavam a detecao sonar

» Afundavam-se mais rapido do que as cargas de profundidade

01.03.21 NAO CLASSIFICADO 10
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Torpedo

01.03.21 NAO CLASSIFICADO 11
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Marinha Torpedo

= Carateristicas
» Robert Whitehead projetou o primeiro torpedo (1866)
> Arma autopropulsionada - aproxima-se do alvo e ndo o contrario

» Velocidade de = 7 n0s e alcance de 200 jardas

» Primeiro langcamento por uma aeronave americana em 1920




A Sensores e armas Underwater Warfare (UWW)
=
Marinha Torpedo
» Tipos

» Carreira retilinea

Own Ship

Single Fire
(seldom used)

Straight Fire
with spread

Curved Fire
with spread

01.03.21

NAO CLASSIFICADO
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Torpedo

» Tipos
» Carreira retilinea

Supercavitante - bolha de ar permite que o torpedo se mova a alta velocidade

Detection and homing Cavity-piercing

Cavitator electronics keep torpedo confrol fins steer

ejects gas the missile.
through the
torpedo’s

nose.

Storage tanks for
bubble-generating gas.

Rocket motor accelerates
weapon fo 230 mph.

01.03.21 NAO CLASSIFICADO 14
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Marinha Torpedo

» Tipos
» Carreira retilinea

Supercavitante - bolha de ar permite que o torpedo se mova a alta velocidade

SUPERCAVITY

SHKVAL TORPEDO

GUIDANCE WERE

01.03.21 NAO CLASSIFICADO 15



Underwater Warfare (UWW)

Marinha Torpedo
» Tipos
» Carreira retilinea

» Segquidores de esteira

01.03.21 NAO CLASSIFICADO 16



Marinha
» Tipos
» Carreira retilinea

» Segquidores de esteira

» Seguimento acustico

01.03.21

NAO CLASSIFICADO
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\

=
Marinha Torpedo
- AZIMUTH SEARCH \
= Tipos \
. = \
> Carreira retilinea \
. . \
» Seguidores de esteira \
|
» Seguimento acustico |
[
|
/
/
/
PRESENT MK-37 /
IMPROVED MK-37 //

DEPTH SEARCH
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Torpedo

= Tipos

> Carreira retilinea

» Segquidores de esteira
» Seguimento acustico

» Filoguiado

01.03.21 NAO CLASSIFICADO 19
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Marinha Torpedo

= Torpedos lightweight (LWT) e heavyweight (HWT)

[ 1 IR

[ |Eici=n e

SPEARFISH HEAVYWEIGHT TORPEDO

FASTER UNDERWATER THAN A CHEETAH ON LAND
Weighing in at just under 2 tonnes

SPEED: 70 mph

LENGTH: 5 metres

MATERIALS: aluminium and titanium - the same materials
are used in fighter aircraft

UPGRADE: from 2020 the new Mod-1 version will
include a single fuel system, insensitive munition

warhead and improved data links with the submarine

ENGINEERING: 100 engineers will 3 ‘

work on the project at Portsmouth.

40 engineers will be recruited M “DIGITAL ELECTRONICS AND SOFTWARE
“\INSENSITIVE MUNITION WARHEAD

“\SONAR

BAE SYSTEMS
IN OPERATION ON ROYAL NAVY ASTUTE, TRAFALGAR AND VANGUARD SUBMARINES INSPIRED WORK
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Marinha Torpedo
= Torpedos lightweight (LWT)
» Antissubmarinos - regra geral

» Capacidades inferiores aos HWT - alcance, velocidade, eficacia

» Passiveis de lancamento aéreo - helicoptero e MPA

01.03.21 NAO CLASSIFICADO 21
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Marinha Torpedo
= Torpedos heavyweight (HWT)

» Filoguiados e sobrante capacidade de detecdo autonoma

> Resisténcia a contramedidas e a contradetecéo

» Velocidades = 50 nos

» Grande alcance = 20 Km

01.03.21 NAO CLASSIFICADO 22
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Ship's sonar detects and tracks by First parachute is released, second
signal opens

2. Fire-control system trains and elevates Rat goes beneath surface

launcher, sets range Torpedo begins search pattern

3. Rat is launched skyward Torpedo pursues target by sound
Airframe separates, first parachute opens Destroys target

©®No

01.03.21 NAO CLASSIFICADO 23
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Marinha Anti-submarine Rocket (ASROC)
» Caracterizacéao
» Arma standoff ASW para navios de superficie

» Usada entre 1960 e 1980

» Transporta um torpedo LWT MK 46 ou uma carga de profundidade

> O Vertical Launched ASROC (VLA) é uma versdao modificada do ASROC
» Alcances de 10 a 30 Km

01.03.21 NAO CLASSIFICADO 24
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Sensores e armas Underwater Warfare (UWW)

Minas

Minemlﬁing training takes only about 2hrsof your
spare tme czwee/c.l'mvellmg expenses and allowances paxd

If mines m&'/zgqomy[anea arent
spatted, plolted;and poliedi—~ i War
WEMAYALL STARVE, /

A smart Naval uniform is issued

and your mssus~or Your fizpcee
can join too ’/

/
| ZRST WAR Mine losses

Royal Naval Mine Watching Service
e over for jorhing local Unit: forfull orparttine secvice iz Doy

NAO CLASSIFICADO 25
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Marinha s
= Caracterizacéo

» Arma de facil emprego e dificil eliminacéo

» Antinavio ou antissubmarino

» Empregues da superficie a = 2000 m

» Encobertas

» Econdmicas - custo, manutencao e lancamento

01.03.21 NAO CLASSIFICADO 26
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Minas

Underwater Warfare (UWW)

N aval mine warfare reached a fever
pitch during the war, pitting the
British against the Germans in a battle
of mine innovation, recovery, and

made the mistake of using the devices
betore they were available in large
numbers. That allowed the British

to find and develop countermeasures
for the new mines before they could
cause insurmountable damage.

1939 contact Mines

The contact mine, in use since the 1840s, was
the most common type of mine used by both
sides. Though minesweeping methods had
been mastered in the First World War, contact
mines posed the biggest threat to the enemy

£ %,

H
Deployment *
Moored contact

primed it (3).

01.03.21

Booster |

Detonator

counterdevelopment. The Germans German EMCII Contact Mine
produced magnetic, acoustic, and pres-
sure mines carlier than the British, but Hom Lifting eye

|

Charge

Mooring spindie

Mooring cable

®

because they were laid in such large quantities.

wtid

4

Detonation
Contact mines were

mines floated set off when a ship

when dropped (1). broke one of the

The sinker sankto mines' horns (4). i
the seabed (2) and, Each horn contained '
once settled, pulled a vial that released a H
the mine beneath chemical into the !
the surface and w{}v mine, activating the

firing mechanism (5). \'

. An Undersea Killer Evolves

|| The British thwarted German naval mine innovations at every turn

1939 magnetic Mines
The magnetic mine was developed

by Germany and Britain during the
First World War, but German scientists
perfected the design in the interwar
years. When the German navy and
Luftwafte began laying the mines in
September 1939, they caused heavy
Allied losses.

et

All stecl-hulled ships built

in the Northern Hemisphere

emit a north pole-facing v
magnetic field down to the

seabed. A north-charged

magnet was placed in each

mine; a spring kept the north

pole of the magnet from v
closing a circuit. The passing

ship’s magnetic force repelled

the magnet, closing the

circuit to explode the mine, ﬁ

Passive

Activated v

Countering the Magnetic Mine
The recovery of a German magnetic mine in the Thames Estuary in
November 1939 helped British scientists develop countermeasures.

\ Air attack

e

Wellington planes were fitted
with large metal coils which,
when connected to a Ford V-8
engine and an electrical genera-
tor, created a strong magnetic
field that exploded the mine.

The double L sweep

Two wooden minesweeping
boats 300 yards from one another
each dragged a floating, insulated
cable behind them. An electric
current was run through the
cables, creating a magnetic field
that detonated the mine.

Degaussing

To neutralize the magnetic field
of the ship itself, copper cables
were wound around the hull and
charged with an electric current.
But this process had to be repeated
at regular intervals, so charged
cables were sometimes perma-
nently placed around the inside
or outside of the hull.

NAO CLASSIFICADO

1940 Acoustic Mines

Acoustic mines contained small reeds
set in motion by the sound of a pass-
ing ship’s propeller, conveyed through
a microphone. The motion closed a
circuit, detonating the mine.

Counter

To create more
noise than the ship,
a box containing

a hammer drill
attached to a sheet
of metal was
dragged behind the
ship. This method
could explode
acoustic mines up
to five miles away.

)

Bt o

1944 Ppressure Mines
When a ship passed over the mine,
the change in water pressure triggered
the mine’s firing mechanism.

Counter —=iy
Scientists calculated
how fast a ship

could move without
setting off the mine.

~—
5.
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Marinha Minas

» Tipos

Naval Mine Types

w DRIFTING Mi
SUBSURFACE e
DRIFTING \ - a—

E/\/b‘ STRAIGHT RISER AIMED HOMING

MOBILE

- -
MOORED BOTTOM

EXPLODE IN PLACE PROPELLED WARHEAD i
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Marinha L
= Mecanismos de detonacao
» Contacto

» Pressao

» Magnéticas

> Elétricas

» Acusticas

» Contagem de navios ou identificacdo de caracteristicas

» Plataformas lancadoras
» Aeronaves
» Navios de superficie

> Submarinos

01.03.21 NAO CLASSIFICADO 29
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” Torpedo

ERRR... CaN'T sTOP.
Too Busy!!
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