








The nether world
of electronic warfare

lectronic Warfare (EW) is becoming
Eincreasingly vital in the defence

industry and is poised for transition
to easily-upgradeable, standardised and
modularised systems. The EW market is
displaying dynamic trends and recently, an
array of new technologies have emerged
for harnessing the electromagnetic
spectrum (EMS) and counter of enemy
weaponisation. According to Visiongains,
“global government spending in 2010
on electronic warfare will have reached
$7.72 billion.”

Generically, electronic warfare
encompasses actions that involve the
use of electromagnetic energy to exploit,
reduce, prevent, or determine hostile
use of the electromagnetic spectrum.
Electronic warfare consists of three
aspects, being Electronic Attack (EA),
Electronic Protection (EP) and Electronic
Warfare Support (ES). EA includes
radar jamming and deception; anti-
radiation missiles (ARM); directed
energy (DE) weapons; flares and counter
radio controlled improvised explosive
device (RCIED) systems. EP consists of
spectrum management; electromagnetic
*| hardening; emissions control; and wartime
reserve modules. ES involves electronic
reconnaissance; electronic intelligence
(ELINT) and electronics security.

“The United States is the chief
proponent of EW, but emerging powers
such as China and India seek to improve
their military capabilities, they will
necessarily focus upon this aspect of
modern warfare,” according to Visiongain.
Meanwhile, as Russia too seeks to refine its
electronic warfare capabilities, European
Union nations are well aware of the need
for developing EW capacities, but their
efforts have been hampered by budgetary
restrictions.

Israel is a key player in EW systems.
~ Air power plays a central role in the
- maintenance of Israel’s military dominance

over its neighbours, which means that
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LTA Systems Ltd., a group and

ubsidiary of Israel Aerospace
Industries, is one of Israel’s leading
defence electronics companies and a
global leader in its area of expertise.
ELTA operates as a Defence Systems
House, focused on electromagnetic
sensors (Radar, Electronic Warfare
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and Communication) and integrated
solutions. ELTA Systems’ products are
designed for Intelligence, Surveillance,
Target Acquisition and Reconnaissance
(ISTAR), Early Warning and Control,
Homeland Security (HLS), Self-
Protection and Self-Defence, and
Fire Control applications. ELTA
Systems’ products include systems,

sophisticated EW systems have become a
necessity for the nation. “Even as countries
move to reduce defence spending in the face
of economic pressures, electronic warfare
still promises to receive high priority given
its acknowledged centrality to dominance
over the modern battlefield.”

Thorough analysis of governmental
spending, policy and procurement
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subsystems and critical technological
sub-assemblies and components,
designed and produced in-house.
These capabilities enable ELTA to
provide comprehensive solutions and
manufactured products and systems
tailored and adapted to the special
requirements of customers and users,

thereby creating a unique competitive
advantage. ELTA Systems has a variety
of unique technological excellence
centres, as well as state-of-the-art
facilities and national infrastructures.
ELTA operates a worldwide marketing
network, which also includes customer
service and after-sales support
activities.

programmes and an in-depth examination
of the market potential from 2010-2020,
it’s estimated that global government
spending on electronic warfare will reach
$8 billion in 2011 itself.

RF jammers and other EW technology
will create a $28.4 billion market over the
next decade, as purveyors of electronic
countermeasures (ECM), radar warning
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receivers (RWRs), electronic support
measures (ESM), and other EW systems
produce about 45,000 systems, according
to Forecast International. The nation’s
top electronic warfare systems suppliers
(Northrop Grumman, BAE Systems,
Raytheon, ITT, and Lockheed Martin
among them) will continue producing
missile countermeasures systems over
the next 10 years, as well as developing
next-generation EW technology.

The U.S. Department of Defence
(DOD), for example, will spend more than
$560 million over the next three years to
buy Northrop Grumman’s Large Aircraft
Infrared Countermeasures (LAIRCM)
system for as many as 444 aircraft. In
addition, DOD will choose contractors
within the next two years to develop and
build the Next-Generation Jammer (NGJ).
“While production of critical EW systems
like counter-IED and IR-guided missile
jammers will be high over the next few
years, several R&D programmes are in
a competition phase that will eventually
result in billions of dollars in revenue
for the companies chosen to supply
technologies for them,” stated Andrew
Dardine, senior analyst at Forecast
International.

The U.S. Navy in early 2009 awarded
NGIJ research contracts to teams led by
BAE Systems, ITT, Northrop Grumman,

| and Raytheon. By late 2012, the Navy
| plans to award an engineering and
manufacturing development (EMD)
| contract to one supplier. The total value
of the NGJ programme once it gets up and
¢ running will be nearly $1 billion.
' A competition is in progress to develop
the Counter Radio-Controlled Improvised
Explosive Device (RCIED) Electronic
Warfare (CREW) 3.3 ‘system of systems’.
Naval Sea Systems Command in 2010
awarded contracts to ITT Force Protection
Systems and Northrop Grumman Space and
Mission Systems for CREW 3.3 System of
Systems development.

“BAE Systems and Northrop Grumman
/ are among the top producers of the EW
/ technology covered in this analysis, being
major developers of key jammers, RWRs
) and ESM systems for new aircraft such
1 | as the F-35 Joint Strike Fighter (JSF), the
F-22A Raptor and replacement for the
U.S. Navy’s EA-6B Prowler, which is
the EA-18G Growler,” continued Andrew
Dardine.
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broad range of dynamic threats.

N

 Elisra’s Intelligence Solutions )

lisra’s customised, integrated intelligence solutions operate in the densest,
most demanding of electromagnetic environments, deliver fast and accurate
detection of the most sophisticated transmissions, and reliably defend against a

The ‘SIGINT for Mission Aircraft’ combines advanced COMINT and ESM/
ELINT systems into a unified system, presenting a new level of capabilities that
provide a fast, complete and accurate intelligence picture for mission aircraft.
SIGINT payloads for UAS platforms include Emerald AES-210V (ELINT)
and SkyFix (COMINT) systems, meeting the full range of SIGINT mission
requirements. Lightweight and modular, they detect, identify, and locate ground-
based, airborne, and ship-borne radars and communication emitters, and are easily
installed and remotely operated from a ground control station.
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EW systems produced by top-
ranked BAE Systems are also being
installed, or are about to be installed,
on a significant number of helicopters
and military transport aircraft. The
company’s involvement in these critical
areas as well as development of important
countermeasure systems gives it a
projected 10-year market share of 24.7
percent, representing an estimated value
of $6.9 billion.

Like BAE Systems, Northrop Grumman
retains a high ranking in this analysis
because of its involvement in some of the
most important missile countermeasures
systems in the development pipeline. The
Large Aircraft Infrared Countermeasures
System (LAIRCM) is currently intended
for C-17,C-130, C-5, KC-135, and Boeing
737 Wedgetail AEW&C aircraft, and is in
consideration for an even wider selection
of aircraft.

Based on current plans, the system
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represents a potential 10-year value of
some $412.5 million for the company.
Likewise, an estimated 186 units of the
company’s ALQ-218, an important RWR
system and the heart of the EA-18G
Growler are expected to be produced
during the forecast period, at a projected
value of $979.6 million.

Besides BAE Systems, the other
major international players include
Thales, Sweden’s SaabTech and Israel’s
Elta Electronics. Israel continues to
demonstrate its major player status in the
EW market. The company’s EL/L-8222
jamming system continues to be used in
upgraded Israeli Air Force F-15 fighters
and is also evidently being ordered
by nations including Venezuela and
Australia. More than 200 additional EL/L-
8222 systems, having a projected value
of some $345.6 million, will be produced
to meet the needs of various international
upgrade programmes.
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The

National Endeavour

NAL developing Civil Transport and Trainer aircraft
Based on the address by Dr AR Upadhya, Director at Council of

Scientific and Industrial Research National Aerospace Laboratories, Bangalore.

here has been an unprecedented

boom in civil aviation in India.

According to recent statistics from
the Ministry of Civil Aviation, DGCA,
and AAI, the country’s domestic airlines
carried 419.34 lakh passengers between
January and October 2010, up 18.3%
compared with the corresponding period
last year. The number of aircraft in the
country increased from 125 to 400 in the
last 3 years and is likely to touch 1000 by
the end of next decade.

The Government of India has taken
a decision to modernise 32 non-metro
airports and renovate another 125
unused regional airstrips in the country.
Presently, 83 airports are being served by
9 scheduled airlines. Cargo operations are
also set for high growth and there could
be separate airlines/subsidiaries for cargo
service.

Civil aviation must be seen as a very
important component of the nation’s
economy in addition to providing services.
| Indigenous civil aircraft design, development
and manufacture needs to be an integral part
of a long term civil aviation policy for a
| large country like India. As advancements
in several scientific and technological
disciplines will take place through an
indigenous civil aircraft industry, it will also
lead to a number of spin-off applications.
India is capable of developing and sustaining
aviable civil aircraft industry but this requires
sustained efforts, full government support
and private industry’s participation.

There are number of pre-requisites
which need to be fulfilled in order to be
successful in the area. There is a need
/ to establish and sustain an appropriate
f Eco-System in the country, certification

Requirements and Procedures need
J to be established especially owing to
collaborations with agencies abroad, while
| there is another need to seed technology
development programmes to cater for the
future needs and finally to continue tie-ups
with established OEMs for global presence
and market/technology advantage.
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Civil Aircraft Design and
Developments at NAL include a 2-seat
ab-initio trainer Hansa-3, 4-5 seat general
aviation aircraft NM5-100, a 14-seater
multi-role aircraft Saras while work on a
70-90 seater RTA for regional connectivity
has begun. Various technologies were
also developed like design of composite
aircraft structures, integration of small
aircraft; lightning protection scheme;
innovative vacuum moulding technique
processes for fabrication of airframe;
maintenance and repair of glass fibre
composite structure etc.

The RTA Programme

Air transport activity has also seen a surge.
As the GDP per capita increases, demand
for air transportation (and resulting
passenger traffic) increases. Another
reason for this is low infrastructural costs
for providing air connectivity between
city pairs which is far lesser than either
road or rail connectivity. Enhanced
connectivity vital for rapid intervention

during calamities (natural and man made)
are also another factor. A significant
demand for air transportation is forecast
in India and China.

A matter being discussed of late is
the national civil aircraft development
for regional connectivity for which a high
power committee has been formed by
the Government to oversee the year-long
feasibility study at NAL.

Based on detailed discussions with
operators, market analysis for India and
internationally, operating economics,
regulatory status, environmental
constraints, oil price forecasts, competition
analysis and technology requirements,
a set of requirements for the new
regional aircraft has been arrived at. The
requirements entail 70-90 seats, lower life
cycle cost, operations from unequipped
airfields with short runways, noise and
emission regulations, cabin comfort
and all weather operations. There is
need for development of an anchor civil
aircraft programme for India in order

Basic specifications: Turboprop and Turbofan variants of the RTA

Parameter base aircraft Turboprop Turbofan
ATR-72-500 Embraer-170
Pax capacity variants 70 & 90
Average weight of Pax+Bag 95 kg
Cargo carrying capability 1000 kg
Acquisition Cost Reduction 25%
Operating Cost Reduction 25%
Maintenance Cost Reduction 25%

Field Operations

Ability to operate from ill equipped airfields

in near all-weather conditions(CAT-II
landing without any ground support)

Range with max passengers
Cruise TAS

~750 kmph(M=0.7)

Cruise Altitude

Ceiling Altitude

Takeoff Balanced Field Length
SL, ISA+15°C, MTOW

90 Pax variant

Approach CAS, MLW 90 Pax variant
Cabin Noise

External Noise

Stage IV

Emissions Reduction
quantified

Cabin air conditioning

2000 km

25,000 ft
30,000 ft

1400 m

2500 km
3550 kmph

35,000 ft
41,000 ft

1400 m
125 kts
74 dbs
Meet or exceed

115 kts

To be

Superior as compared to

ATR-72-500
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to facilitate the development of a civil
aviation industry, enhance knowledge and
skills in the sector and for employment
generation.

With specific focus on the RTA-70,
a number of technologies are also being
evaluated including fly-by-wire flight
control system, next generation power
plant, low drag configuration, lean ground

infrastructure ESVS, more electric aircraft
systems, composite airframe, active
vibration and noise control, different
coatings such as self clean, deicing
and abrasion resistant coatings, open
distributed modular avionics, advanced
display systems and low cost HUD. The
objective is to reduce maintenance by
25%.

There is a tremendous possibility
for small aircraft development in India
arising from a number of factors. India
has extensive and valuable experience
from indigenous military programmes
like the Tejas LCA, Dhruv ALH and
IJT. It already has a launch pad from
very small civil aircraft programmes
like NAL’s Hansa, Saras, the NMS5,
civilian version of HAL’s Dhruv
helicopter and HAL’s Do-228. There is
also high market potential with growing
civil aviation traffic, income, demand
for mobility and industrial/commercial
growth. These factors coupled with
increasing private industry interest
and participation plus the potential of
government participation makes the
future very exciting.

The Director of NAL Dr AR Upadhya explaining main
features of the RTA-70 turbo-prop version.

However, along with such potential
there also emerge certain challenges in
civil aircraft development programmes in
India. There is no legacy of medium/large
civil aircraft programme experience or
expertise. There is also lack of a database,
design / manufacturing infrastructure and
certification expertise. The absence of
major initiatives from the government and
private industries is a major drawback,
which has to be redressed.
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CSIR-National Aerospace Laboratories

PB 1779, Old Airport Road, Kodihalli
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Bangalore - 560017, India
Tel: 91-080-25086000/6001
www.nal.res.in

159

—

BECI

&

ORI

R



&

S

i

NERD;

=

-

D

“Higher and Further”: HAL enters its eighth decade

Based on the address by
Mr. Ashok Nayak, Chairman, HAL

et up in December 1940, HAL
S has just marked 70 years, having

moved from its simple beginnings
with manufacture of Harlow trainers,
Curtiss fighters and Vultee bombers to
the post independence Prentice trainers
and Vampire jet fighter-bombers. HAL
soon designed its own aircraft, the HT-2
and went on to design the Pushpak sports
aircraft, Krishak light observation aircraft
and Basant agricultural aircraft.

The HF-24 Marut was India’s first
indigenous jet fighter, with 147 produced
and later around 80 Ajeet light fighters,
evolved from the Gnat. HAL has had
tremendous growth in the past six decades,
it has transformed into a diversified
Global Aerospace Company building
3rd and some 4th generation multi-role
fighters, and expanding its Helicopter
Complex (the Dhruv advanced light
helicopter is its ‘flagship’ programme)
maintaining continued efforts on research
and development.

HAL is working towards a major
capability build up over the next years.
From repair and overhaul of the Dakota
and Liberator to licence production of
Vampires, Gnats, MiG-21s, Maruts, Kirans,
HPT-32s, there is now development of the

| Tejas LCA, HTT-40, HIT-36 intermediate
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jet trainer, continuing
upgrading technology
of Su-30MKI, co-
development with
international partners
of Fifth Generation
Fighter Aircraft
(FGFA), Multi-role
Transport Aircraft
(MRTA) and the
Indian Multi Role Helicopter (IMRH).

HAL has produced 11 types of fighters
including the Vampire, Gnat, Marut,
Ajeet, MiG-21FL, MiG-21M, MiG-21bis
and MiG-27ML. The Jaguar is a Deep
Penetration Strike Aircraft whose strike,
maritime and trainer versions have been
manufactured by HAL under licence
from British Aerospace. The Su-30MKI
is currently under production, a two-
seat, multi-role fighter aircraft powered
by two AL-31FP turbofan engines with
vectored thrust. The Tejas Light Combat
Aircraft (LCA) is arguably the world’s
lightest, multi-role, supersonic combat
aircraft designed and developed by the
Aeronautical Development Agency and
HAL to meet requirements of the Indian
Air Force.

HAL has also produced 9 types of
trainers including the Prentice, HT-2,

Ivavui

Kiran Mk.I/IA, Kiran Mk.II, and HPT-
32. The Hawk Mk.132 is being built by
HAL under license from BAE to meet
the Advanced Jet Trainer requirements
of the Indian Air Force. The first Hawk
was handed over to the IAF on 14 August
2008. Currently under development are the
HIJT-36 intermediate jet trainer (IJT) and
HTT-40 basic trainer.

As for transport aircraft, the Avro
(later HS, BAe) 748 was HAL’s first
venture in this field followed by the
Dornier D0228, a light transport aircraft
manufactured under licence from
Germany. Functional versatility with
low operating costs makes the HAL-
Dornier 228 adapatable for a wide variety
of roles including regional air services,
staff transportation aircrew training,
maritime surveillance, search and rescue
and for observation and communication




An Army Dhruv Advanced Light Helicopter in flight display

duties. Its Garrett 331-5 turboprop
engines, avionics and accessories are also
manufactured by HAL.

HAL manufactures three types of
helicopters: the licence-bulit Chetak and
Cheetah, which were followed by the
Dhruv advanced light helicopter. The LCH
and LUH are under development. The
Chetak (Alouette III) is simple in design,
highly manoeuvrable and well suited for
flying in various conditions. The Cheetah
(Aerospatiale Lama SA315) is a light
weight and high performance helicopter
specially designed for operations in
high altitude conditions. What puts
the Dhruv ALH a generation ahead
of other helicopters is its advanced
airframe design, crash worthiness features,
hinge-less main rotor, bearing-less tail
rotor, anti-resonance isolation system,
extensive use of composites, flight control
system, integrated dynamic system, self-
sealing fuel tanks and optimised blade tip
shape. This unique combination ensures
high performance and survivability,
lower operating costs, better comfort
and versatility at the most competitive
prices.

The Light Combat Helicopter (LCH),
designed and developed by the RWRDC
of HAL is a dedicated attack helicopter,
based on the ALH. The helicopter uses
maximum composites and flat panels for
low RCS and low glint while affording
armour protection against small arms
fire. The LCH has a glass cockpit, self-
protection system with radar and laser
warning systems, missile approach

warning plus a flare & chaff dispenser.
The LCH has been designed for anti-
armour operations, Suppression of Enemy
Air Defence (SEAD) operations, as escort
for Special Heliborne Operations (SHBO),
Offensive Employment in Urban Warfare
and Counter Insurgency operations and
armed reconnaissance roles.

HAL has embarked on development
of a Light Utility Helicopter (LUH) to
meet the exacting requirements of the
Indian Armed Forces for another 187
helicopters. Preliminary design studies
have begun on a 3-tonne helicopter
powered by a single HAL/Turbomeca
Shakti engine. The aircraft will have
a range of up to 500km (270nm) and
a 500kg (1,1001b) payload, the first
example to fly by 2015.

Mock up of HAL’s proposed Light Utility Helicopter

1120111

The Indo-Russia UAC/HAL 11-214
Multirole Transport Aircraft (MTA) will
be turbofan-powered (multi-role) transport
aircraft which will be co-developed by
a joint-venture formed by the United
Aircraft Corporation (UAC) of Russia and
Hindustan Aeronautics Limited (HAL),
both companies investing US$300 million
each in the joint venture. The MRTA is
expected to fly by 2014 and inducted after
development trials.

The Sukhoi/HAL Fifth Generation
Fighter Aircraft (FGFA) is to be developed
by Russia and India, a derivative project
of the PAKFA (official designation for
the Indian version is FGFA). While the
Russian version will be a single-seat
fighter, the Indian variant will be of twin-
seat configuration.

HAL is to develop a Medium Lift
Helicopter in the 10-15 ton class, to be
offered to the Navy to meet its requirement
for Sea King replacements. HAL has also
proposed the IMRH (Indian Multi Role
Helicopter) as a co-development/co-
production project, with a foreign partner,
as the Mil Mi-8/Mi-17s replacement.

HAL has also formed a number of
strategic alliances with the Indian Space
Research Organisation (ISRO) for its
PSLV/GSLV space launch vehicles
and INSAT/IRS satellites; with DRDO
for the Prithvi, Trishul, Nag and Akash
missiles; with Aeronautical Development
Establishment for the Lakshya (PTA) and
Nishant; with Vikram Sarabhai Space
Centre for materials, adhesives, actuators,
control valve, gyro components, etc.
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Focus on Core Technologies

Excerpts of lecture by Dr MM Pallam Raju,
Minister of State for Defence at ‘Defcom 2010’

‘¢ eld during the Centenary
Hyear of the Corps of Signals,
this seminar has a special
significance. One of the most prestigious
communications project conceived by
the Corps, the Tactical Communication
System (TCS) is well on the way after
some initial delays. This project is being
progressed under the ‘Make’ category
and provides the Indian Industry an
excellent opportunity to seek its share of
defence production. Defence Procurement
Procedures are evolving and a definite
1 role for the Indian Industry in Defence
Procurement is emerging concurrently
with the role of Defence Public Sector
Undertakings (DPSUs).”

“The Armed Forces, however, will
remain a demanding customer both
quantitatively and qualitatively. Indian
Industry must step in to be competitive
and strive at qualitative indigenous
competence and self reliance in design
and development of military hardware and
software including embedded components;
ameaningful R&D structure leveraging on
the technical knowledge and competence
| of our internationally acclaimed IT
professionals and synergy among various
agencies to achieve the shared goal of
indigenisation and self reliance.”

“The industry must also productionise
equipment that meets stringent military
standards and provide evidence that the
equipment will operate to laid down
specifications in the environmental
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conditions it is likely to face during
its useful life. Defence equipment
manufacturers and development agencies
cannot leave mission-critical performance
to chance and must therefore set up
state of the art testing facility for quality
assurance. They must also effectively
meet the current and futuristic needs of
our services to enable them to address
the complexity and interdependency of
converged connectivity and networking of
modern weapon systems thus contributing
to enhancement of the operational
capabilities and combat readiness of our
Armed Forces.”

“India is fast developing into an
international manufacturing hub with
proven skills in design, creativity and
quality. The Indian Industry has also
productionised quality equipment and
security procedures of international
standards which qualify them for
assuming greater responsibility in defence
production. In order to synergise and
enhance the national competence in
producing globally competitive defence
equipment without time and cost over-
runs, the government is exploring all
viable initiatives such as formation of
consortia, joint ventures and public-
private partnerships.”

“The private sector has distinct strengths
in Information and Communication
Technology. Since the Armed Forces
are on the threshold of an exciting new
era of netcentricity in which they hope

Ivavui

to network all sensors, shooters and
commanders on converged infostructures,
they expect substantial participation
by the private sector. While accepting
the necessity, we must appreciate that
providing connectivity for strategic
and tactical networks is a challenge,
as dispersed forces operate over large
geographical areas with diversities in
terrain, weather, local conditions and
operational uncertainties.”

“Military networks are larger and more
complex than ever before and are becoming
increasingly mission-critical under the
emerging doctrine of network-centric
operations. The proliferation of Networks
has also brought in its wake new threats
and challenges. Cyber security has become
an area of great concern and importance.
A need therefore exists to find effective
ways to protect and defend information
and information systems by ensuring their
availability, integrity, and confidentiality;
a challenging objective even with the
most advanced technology and trained
professionals. Hence the networks have to
be designed ab-initio to provide foolproof
security and resilience both to guard
against leakage of information as well as
prevention of disabling attacks on those
networks.”

“While the desire of the ICT industry
and the military for smaller and lighter
equipment covering more bands and
carrying more voice and data than the
last generation of communication and
networking elements is understandable,
there is also a need to factor in existing and
legacy systems which must be supported
and integrated with the modern designs
and concepts which must facilitate
interoperability with the legacy military
systems and complementary products of
other manufacturers.”

“An endeavour has to be made by Indian
Industry to focus on core technologies
and be geared up to provide life time
support to equipment and upgradation
of technologies. While doing so, there
should be no requirement of looking
over our shoulders to foreign OEMs and
technology providers. India’s industry is
mature enough to take on this task with
indigenous resources and efforts.”
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Vayw’s interview with Maurizio Rosini Head of Alenia Aeronautica’s
Military Transport and Special Versions Aircraft Product Unit

WVAYU/: What is Alenia Aeronautica’s role within the ATR
programme?

Alenia Aeronautica has been EAD’S partner in the ATR
equal joint venture for over twenty years. The models currently
in production are ATR 42-500s, ATR 72-500s and the new ATR
— 600 Series.

) Alenia Aeronautica’s facilities involved in the ATR programme
are Pomigliano d’Arco (near Naples), which makes the cockpit,
front and central fuselage sections, fuselage assembly and some
tests; Nola (near Naples), which makes fuselage skins and frames,
longerons and intercoastals; Casoria (near Naples), which makes
parts of fuselage metal sheets and wings; Foggia (in the Apulia
Region) manufacturing composite parts of rudder, elevators and
horizontal stabilisers and manufacturing and assembly of the
vertical fin; Turin (in the Piedmont Region), for steel pipes for
high-pressure and welded pipes for low pressure.
On 1 October 2009, ATR presented the new-600 series whose
characteristics are greater strength, higher performances, lower
| maintenance and fuel costs, a new-generation avionics suite, more
comfortable cabins and lower C02 emissions per passenger. The
first new-series aircraft will enter into service in 2011. Till now
ATR has registered orders for around 60 new airplanes.

VAYU' :Summarise the characteristics of the ATR Special

. Versions developed by Alenia Aeronautica.
The ATR 42MP (Maritime Patrol), is an ad-hoc version
~ developed by Alenia Aeronautica, able to fulfil different

maritime roles of the ATR 42, regional turboprop aircraft made
by the Italian-French joint venture ATR (Alenia Aeronautica/
EADS). The aircraft, with its low operational costs is capable
of accomplishing maritime patrol roles such as sea surveillance;
vessels search and identification; search and rescue (SAR); drug,
smuggling and piracy control; environmental control (pollution
by oil and chemical substances); economic exclusive zone patrol
(fishing, off-shore platforms) along with secondary missions
including transport of personnel, paratroopers and goods; cargo,
medical evacuation and civil protection.

Alenia Aeronautica has supplied four ATR 42 MPs to the
Italian Guardia di Finanza (customs police) and three further
aircraft are in service with the Italian Coast Guard. Recently Alenia
Aeronautica delivered the second of two ATR 42 MPs ordered by
the Nigerian Air Force, while the Libyan General Security agency
has ordered one in 2008. The Italian Guardia di Finanza flies the
aircraft in the role of medium-long range maritime patrol, illegal
traffic control, search and track, classification, identification and
detection of surface vessels. The aircraft in service with the Italian
Coast Guard are used for SAR (Search and Rescue) operations,
maritime patrol, vessels search and identification, sea pollution
monitoring, protection of the marine eco-system and, in general,
for sea and coastal surveillance. The structural modifications
implemented by Alenia Aeronautica on the ATR 42 MP envisage
the installation of the mission system ATOS (Airborne Tactical
Observation and Surveillance System) produced by SELEX
Galileo (a Finmeccanica company). The aircraft is equipped
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with modern navigation systems, search
radar, electro-optical and electro-magnetic
surveillance, communication (voice
and data) and registration systems, all
integrated in the mission management
system.

The Alenia Aeronautica’s ATR 72
ASW (Anti-Submarine Warfare), a
highly effective mid-size anti-submarine
aircraft, with competitive acquisition
and operational costs,
is a special version of
the ATR 72 turboprop
regional aircraft made by
the Italian-French ATR
joint venture (Alenia
Aeronautica/EADS). The
ATR 72 ASW is the only
modern, mid-size aircraft
available in the market,
equipped with state-of-
the-art mission sensors.
Its essential mission is
Anti-Submarine Warfare.
The aircraft is also able
to carry out other roles
including maritime patrol
(already under taken by
the ATR 42 MP version)
with the advantage of
greater autonomy and
bigger capacity, thanks
to its stretched fuselage;
vessels search and
identification, search and
rescue, drug, smuggling
and piracy control,
environmental control
(pollution by oil and
chemical substances)
maritime patrol roles,
economic exclusive zone
patrol (fishing, off-shore
platforms). Ten ATR 72
ASWs have been ordered
by the Turkish Navy
under the “Meltem - 3”
programme.

o

VAYU':What does Alenia Aeronautica
plan for their ATR Special Versions?
Alenia intends to play an important role
in the market of special version aircraft.
The maritime surveillance market in the
next 20 years will require 300 aircraft in
the ATR-class and within this Alenia
Aeronautica is in a position to receive at

least 100. The ATR special versions are
excellent aircraft, with satisfied customers.
We have good chances of sale, for both
maritime patrol and anti-submarine
versions.

VAYU': What is the export potential for
these aircraft? Do you have negotiations
underway with some countries in
particular?

OUR JOB IS TO SECURE YOUR MISSION

Y SEIEX

Commun

Yes. We are talking to countries including
Oman, India, Malaysia and Greece.

VAYU' : What are the opportunities
for Alenia Aeronautica’s ATR Special
Versions in India?

The Indian Navy and Coast Guard are
looking for a new medium-range aircraft
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and there is only one real cost-effective
solution that can also offer the added value
of state-of-the-art technology, operational
effectiveness and a common platform for
an efficient technical support, training and
logistics. Alenia Aeronautica has achieved
a notable success in the region with the
regional aircraft made by ATR (equal joint
venture between Alenia Aeronautica and
EADS), around 100 of these aircraft are
in service with the major
national airlines of the
region.

The ATR 72ASW
and ATR 42MP, the
former for the sea
warfare requirements
of the Navy and the
latter for the maritime
patrol requirements of
the Coast Guard, have
better endurance, much
better hot and high
performances, higher
speed and will not bear
the heavy burden of
a useless rear ramp
that other possible
contenders have. They
are more suitable for the
typical low-level, long,
all weather, maritime
patrol missions than
their competitors, some
of which are derived
from regional jets or
business jets, with their

optimised for high level,
fast, cruise flights. They
are only marginally
slower than a jet on
the typical operational
profile (5 minutes out
of a one-hour trip when
operating at 200 NM
from the base) but much
more - up to 40% - fuel
efficient. And, last but
not least, the ATR are “combat proven”.
The Italian Coast Guard and the Italian
Guardia di Finanza have been having
7 aircraft in service for some years,
routinely performing border control and
protection tasks and with an excellent
record in operational missions against
smugglers and illegal immigration.
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Israel Aerospace and
Defence Systems showcased

As always, the Israel national pavilion
showcases “exceptional systems”
developed by Israel’s Aerospace and
Defence Industry. At Aero India2011 and
coordinated by SIBAT, the Defence Export
and Cooperation Agency, companies
taking part includes :

Aeromaoz Ltd.

Aeronautics Ltd.

Astronautics C.A Ltd.

Controp Precision Technologies Ltd.

Elbit Systems Ltd.

IAI - Israel Aerospace Industries Ltd.

IMI - Israel Military Industries Ltd.

Orbit Communication Systems Ltd.

Rada Electronic Industries Ltd.

Rafael Advanced Systems Ltd.

Elbit’s “Total Training

Experience”
Elbit Systems, an acknowledged leader
in the field, builds on over three decades
of experience in training and simulation
programmes, and offers comprehensive
solutions that have the unique advantage
of being based on actual, operational
systems that the Company develops,
manufactures and supplies. The main
| multimedia presentation at the Show
focuses on the Company’s pilot training
capabilities, demonstrating a pilot’s
{| progression from preliminary cadet
training to live network-based joint
operation training, while eliminating
training gaps.

Elbit Systems and Grob Aircraft AG
' have developed a new cockpit which
 features an Elbit Systems glass cockpit
with 3 digital 6”x8” independent smart,
multi-functional displays (SMFD) enabling
maximum situational awareness and
flight safety with a high level of mission
simulation and capability for visual tactical
training in the G.120TP trainer aircraft.

Controp unveils aerostat

specific EO payloads

~ Controp has unveiled a new and unique
EO multi-sensor payload system designed
specifically for persistent surveillance
aerostat applications. Since it was
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first introduced, SPEED-A has been
operational with several operators in
Israel and Afghanistan, on border and
force protection applications, providing
unsurpassed persistent surveillance
performance. CONTROP has recently
delivered this aerostat-optimised payload
to another customer, for use with persistent
surveillance applications.

This ultra-lightweight payload (23kg)
uses five-axis stabilisation (yaw, pitch
and roll). Unlike conventional stabilised
payloads where line of sight is gyro-
stabilised in pitch and yaw, the Speed-A is
also controlled in the roll axis, for optimal
use with tactical aerostats, offsetting the
tumbling motion caused by the tension
on the tether.

The high stability provided by the
Speed-A system’s facilitates some
advanced functions built-into the system,
including automatic movement detection

Ivavui

and panoramic scan, contributing to
improved surveillance efficiency even
in high wind conditions. ‘Speed-A’
has been fielded with IDF aerostats
this year.

At Aero India 2011 Controp debuts
the new Speed V stabilised EO/IR
observation and panoramic scanner,
developed specifically for vehicular
applications. This lightweight (24kg) EO/
IR gyro-stabilised system provides long
range observation, deployed on vehicular
mounted telescopic masts. It is designed
for intelligence gathering missions, as well
security and early warning, conducting
panoramic scanning for intruder detection
and troop protection. Speed-V combines
capabilities, technologies and expertise
gained from Controp’s Spider systems
and the lightweight Speed-A Aerostat
Camera System, making Speed-V the
optimal lightweight, high performance
stabilised EO/IR camera system for
mounting on vehicle masts for long range
mobile applications. Applications for
the SPEED-V include mobile security
missions, mobile coastal and border
surveillance, ground troops security,
force protection and more.

Elbit Systems mission

training centre
The Israel Air and Space Force (IASF)
has approved the ‘display system’



milestone for Elbit Systems’ mission
training centre for pilots of F-16C/D and
F-16l fighter aircraft. The ISAF approval
is an important milestone towards the
establishment of a full-fledged mission
training centre and is a part of a $55
million contract previously awarded to
Elbit Systems by the Israeli Ministry of
Defence.

The display system was set up in
cooperation with Barco, a global technology
company that designs and develops
visualisation solutions. It includes a 360
degree field of view (FOV) that simulates
the FOV of an F-16 crew member.

Elbit Systems’ Targo Helmet Mounted
Avionics (HMA) will also be a part of
the system. Targo is a comprehensive
solution for training aviators to master
cutting edge platforms and systems in
a cost effective package that covers all
stages of the mission, including planning,
rehearsal, flying and debriefing.

1000" Rafael’s Litening pod

Rafael Advanced Defence Systems have
marked the sale of their 1000th Litening

Pod. Litening is one the world’s leading,
and most widely-used electro-optic targeting
and navigation pod. Used by combat aircraft,
Litening provides easy to operate, reliable,
day and night precision strike capability, in
adverse weather conditions. Following the
procurement of the Litening by advanced
customers, including Israel, Germany and
others, Litening has been a major tool for
operational and functionality when Northrop
Grumman Corporation and Rafael team was
awarded the US ATP-SE competition for the
ACC in October 1996.

Litening pods have been procured by
26 countries (including India) and have
logged more than a million flight hours. The
reliable, easy-to-maintain pods constitute
more than 50% of the world targeting pods
in use and are currently used in a range of
ongoing operations including international
peacekeeping forces (International Security
Assistance Forces).

IAl in contract for
ELM-2105 radars

Israel Aerospace Industries (IAI) has
been awarded a contract worth $9
million to provide a foreign customer
with its ELM-2105 radar-based border
protection system. The radar, which is
part of IAI/ELTA’s newly developed
tactical ground surveillance radar
family, has two back-to-back beams,
and rotates 360 degrees at an extremely
fast speed. These features enhance
surveillance and detection probabilities,
on the battlefield and in border patrol.
The ELM-2105 was chosen by the
foreign customer following a rigorous
testing period.

Innovative EO | IR Solutions for Surveillance, i

Defense and Homeland Security Applications

CONTROP's multi-sensor EO / IR payloads are perfect for air, land and sea applications. Ideal for most
platforms including small UAVs, balloons, UAVs, helicopters, light AC, land vehicles, naval vessels,
elevated masts, ground platforms and more.

o Unique Continuous Optical Zoom Lens in the FLIR camera!
o Excellent image performance with advanced proprietary Image Enhancement features!
o Highly accurate stabilization with 3 or 4 Gimbals!

STAMP
for small UAVS

o Homeland Security

o Airport & Air Base Security and Protection

o Seaport & Harbour Security and Protection

o Coastline Protection and Surveillance (Blue Border)
o Border Protection and Surveillance (Green Border)
o Critical Infrastructure Security and Protection

o And more!

cON'TRoP

www.controp.com

Please visit
CONTROP
at AERO INDIA 2011
Bangalore, India
February 9 - 13
Hall A in the Israel Pavilion
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“First Look - First Kill”

AMRAAM.

midst the vast array of armament
A being offered to the Indian Air

Force for the Medium Multi-
Role Combat Aircraft competition, one
particular short-range air-to-air missile
appears to have emerged as “superior
solution for the Indian Air Warrior”.
“Raytheon’s AIM-9X Sidewinder is
the world’s premier 5th Generation
IR dogfight air-to-air missiles,” said
Dave Adams, the AIM-9X programme
director. “Most people are familiar with
it because it has an extremely high-off
boresight capability, thrust-vectoring
manoeuverability, internally-stored
cryo-engine and an imaging focal plane
array.” Although the new AIM-9X Block
II variant of the Sidewinder, which is
part of the MMRCA package, has never
been fired in combat, earlier variants of
the weapon have scored an estimated
270 aerial victories. Additionally, the
AIM-9X has more than a million captive
carry hours, thousands of which have
been accrued during actual combat
missions.

Additionally, like all other Raytheon
weapons, Sidewinder is continually
and frequently test-fired in a variety
of exacting conditions. This testing
guarantees the safety of air warriors by
ensuring the weapons they train and
fight with will perform in a reliable
and predictable manner. Much like its
namesake, the venomous Sidewinder
rattlesnake, Raytheon’s Sidewinder carries

168

a bite that is deadly to its enemies. But
unlike the snake — or other short-range air-
to-air-missiles — Raytheon’s Sidewinder
can rapidly adapt to new threats.

“It’s an all digital missile and is stored
in a smart, computerised container,” Adams
said. “This means that as threats evolve and
we develop different uses for the weapon,
we can upgrade the missile software
without ever taking it out of the box.”

If history of the 20th and 21st century
has proven one thing it is this: in order
for a nation to win a war on the ground,
it must first win it in the air. And as
numerous aerial engagements have
demonstrated time and time again, the
aviator who sees his enemy first and fires
first is most likely to win.

VAYU

These are lessons the U.S. company
Raytheon appears to have taken to heart
when it developed the AIM-120 C-7
Advanced Medium Range Air-to-Air
missile (AMRAAM), which is part of
the U.S. offering for the Medium Multi
Role Combat Aircraft competition.

“AMRAAM offers the warfighter
a first-look, first-shot, first-kill
opportunity,” said Cesar ‘Rico’
Rodriguez, director of Air Warfare
Systems international programmes at
Raytheon Missile System. “AMRAAM
has shot down more than eight fighter/
attack aircraft. No other missile in
production, and certainly no other
missile in development can claim that
kind of success rate.”

Rodriguez, a retired U.S. Air Force
aviator with three air-to-air victories
under his belt, one of which was with
an AMRAAM, pointed out that no other
missile in the world can even come close
to matching AMRAAM’s hardware
reliability of greater than 96 percent.

“AMRAAM has almost two million
captive carry hours on fighters and air
defence systems and has proven itself as
the global standard for safety and combat
reliability,” Rodriguez said. “On the
ground or in-flight, an AMRAAM has
never been the cause of a safety mishap.
When loaded and firerd AMRAAM will
accomplish the the mission at hand, as
advertised - First Look - First Kill.”

Rodriguez added that AMRAAM
has been procured by 36 nations and
integrated on 13 aircraft, including the
F-16 IN, F/A-18 E/F, the Gripen and
Eurofighter.

AIM-9X Block Il variant of the Sidewinder.
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NOVA INTEGRATED SYSTEMS LIMITED
A TATA ENTERPRISE

Revolutionary Technology now at your doorstep.

COMBO-POLE (Team up with ELTA Systems Ltd.)
- Integrated Radar Cum Optronic Sensor Perimeter Intrusion Detection System

DETECTION, INVESTIGATION, y OPTIMAL DETECTION OF
IDENTIFICATION & TRACKING . ' i y HUMAN AND VEHICULAR
CAPABILITY = INTRUSION

MULTI SENSOR DATA FUSION - MULTIPLE TARGET TRACKING
CAPABILITY L CAPABILITY

COMMAND & CONTROL SOFTWARE . FULL COVERAGE OF THE AREA
COMPOSITE PICTURE DISPLAY o - OF INTEREST

- PC BASED . - INTEROPERABILITY WITH
OPERATIVE IN ALL WEATHER —eagec - ' ADDITIONAL SENSORS AND

CONDITIONS 24 x 7 ot 3 - LEGACY SYSTEMS

POP-PLUG-IN ELECTRO-OPTICAL PAYLOAD FAMILY (Team up with IAI/TAMAM)
A force multiplier enhancing day and night Observation, Surveillance and Targeting capability

i8d

AIRBORNE, MARITIME AND LAND APPLICATIONS

DETECTION, IDENTIFICATION AND
DESIGNATION CAPABILITIES

PLUG -N-PLAY

DUAL AXIS GYRO STABILISED
THERMAL IMAGING CAMERAS
LASER RANGE FINDERS
AUTOMATIC VIDEO TRACKER
DAY COLOUR CAMERA

for details contact -
NOVA Integrated Systems Limited, 3rd Floor Eastern Wing, Thapar House, 124, Janpath,
New Delhi-110001 Ph: +91 11 6603 3990, Fax:+91 11 6603 4044, e-mail: pchicker@tata .com
Visit us at Aero India 2011 at TATA Chalet




A Holistic Approach
CAF’s operational training model

ilitaries are operating in
increasingly challenging times.
Operational demands remain

constant as the most important objective
for defence forces, yet a range of factors
make it difficult for many militaries to
‘train as they fight’.

Three critical factors, those of cost,
operational demands and environmental
concerns, are converging to change the
nature of military training. These factors
have the combined effect of significantly
limiting the amount of ‘live’ training that
can be done on front-line weapon systems.
At the same time, operational
missions are becoming much
more complex and almost
always involve joint, multi-
service, and multi-national

training infrastructure. In many countries,
even though they employ sophisticated,
high-fidelity simulators and training
systems, there are often complaints on too
many different visual systems; databases
having proprietary formats; different
training management information systems;
no interconnectability and networking
with training systems; limited re-use of
the software in training systems; and
courseware being inconsistent.

As India continues major weapon
systems acquisitions and modernisation
efforts, the time is now for the Indian

forces. However, without
standardised and interoperable
synthetic training systems, it is
difficult for many militaries to
conduct virtual training that is
consistent with what they will
experience on the battlefield.
There is an increasing
tendency on the part of global
militaries to look for turnkey
| or near-turnkey solutions for
increased simulation-based
synthetic training because both
military personnel and procurement
budgets are facing operational demands
and tighter budgets. The good news,
though, is that advances in synthetic
training capability over the past several
years combined with developments in
embedded on-board training is making
highly-capable, realistic virtual training
systems even more effective.
| In many countries, platform-based
acquisition of training systems have led
| to much higher costs and significant
wastage, while the lack of interoperable
training systems impacts negatively on
preparedness and mission readiness. This
is because defence forces are unable to
train in the manner they would like, which
is to train just like they would conduct
operations which has led to disparate
training systems without consistency in the
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At the HATSOFF helicapter training centre in Bangalore, CAE and HAL have partnered
fo develop a turnkey training programme for military and civil helicopter operators.

defence services to seriously consider a
more integrated and “holistic” approach
to training, which is where an independent
training systems integrator that is
platform-independent with experience,
focus and capability, can help. A training
systems integrator, or TSI, can work
closely with the government and defence
forces to lead the design, optimisation,
integration, implementation, delivery
and support of comprehensive, cross-
platform training solutions.

A Natural Role for CAE

The changing military training paradigm
has led to an increasing demand for
companies with a range of capabilities
and a culture of partnership. A company
must have the experience, skills, and
capability to design training programmes,
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create and support the complex integrated
ground-based training system and training
environment and, where applicable, manage
or even provide the associated live training
assets. Focused exclusively on simulation
and training, CAE is well-placed to serve
as a training systems integration partner
for militaries as well as original equipment
manufacturers (OEMs) and has the ability
to leverage relevant experience, innovative
technologies, with unparalleled expertise
in helping design and develop turnkey
training programmes.

A good example is the approach

Canada has taken recently for
a more integrated and holistic
approach to training. Under the
Operational Training Systems
Provider (OTSP) programme,
CAE is serving as the training
systems integrator (outside of the
platform acquisition) to develop
and deliver a comprehensive
training capability for Canada’s
new C-130J and CH-47 aircraft.
CAE has overall responsibility
for designing, developing and
executing the turnkey training
required for support of these
aircraft and the Canadian Forces
over the next 20 years and CAE
has partnered with a number of
other companies in the country to support
this effort.

The Indian defence forces are
increasingly aware of the potential of
synthetic training, which has resulted in
plans to acquire simulators for training
purposes. Stand alone simulators for
training individuals in improving their
technical skills are no longer considered
adequate to meet mission training
requirements. Tactical trainers along
with infrastructure and other facilities on
a ‘Build, Operate and Maintain’ (BOM)
basis are being sought to train the forces
in operational settings. In fact, such an
integrated approach to training holds
the promise for India’s para-military
forces as well, which are increasingly
involved in counter terror operations in
the country.
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Rolls-Royce: an extended history in India
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olls-Royce has had a long and
Rproud history of service in India.

In 1932 the company supplied
Gypsy engines to power DH-89 Dragon
Rapide aircraft operated by Tata Airlines,
the forerunner to Air India and thus began
a relationship with India that has continued
to grow ever since. Today, there are over
1,300 Rolls-Royce engines in service in
India, mainly as a result of long-term
defence programmes. However, all four
of the company’s global market sectors,
being civil aerospace, defence aerospace,

t| marine and energy are well represented.

Rolls Royce relationship with the
Indian armed forces reflects its broad
product range which spans all defence
market sectors. Rolls-Royce engines
currently power combat, training,
transport and tactical aircraft as well as
helicopters.

In the defence sector, Rolls-Royce
celebrated the 75th anniversary of its
partnership with the Indian Air Force in
2008, a milestone that coincided with the
introduction of the latest Rolls-Royce
engine into the fleet, the Adour Mk.871
which powers the new Hawk Advanced
Jet Trainer (AJT). This engine features
some of the latest technologies from both
the military and civil sectors and will be
used in the training of the next generation
of Indian pilots who will follow in the
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illustrious footsteps of the pioneers who
fired up their Bristol Jupiter engines as the
first IAF Wapiti IIA took to the skies.

During the Second World War and
later in the 1940s, many Rolls-Royce
powered aircraft were used by the Indian
Air Force including the Lysander, the
Hurricane, the Spitfire and the Tempest I1.
In 1948, soon after Indian independence,
the jet-powered de Havilland Vampire
was introduced into IAF service and over
the next decades, Rolls Royce-powered
Hawker Hunters, Canberras and Gnats
which followed.

Presently, the Indian Air Force operates
120 Jaguar strike fighters which are
powered by Adour engines manufactured
under licence at Hindustan Aeronautics
Limited at Bangalore. In the transport
sector the IAF has been flying the EMB-
135J Legacy corporate jet powered by
the AE 3007 engine since 2005 when it
replaced the venerable HS748 as the air
force’s communications aircraft. With
induction of the Lockheed Martin C-130J
transport aircraft powered by the AE 2100,
Rolls Royce begins the latest chapter of
their longstanding partnership with the
Indian Air Force.

In the future, opportunities exist for
Rolls Royce in the air-to-air refuelling
sector for which the Trent 700-powered
Airbus A330 has been offered to the
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IAF, with its significant hot and high
performance advantages. This aircraft
and engine combination was selected by
the UK as its Future Strategic Transport
Aircraft in 2008. The Trent 700 is the
only engine specifically designed for the
Airbus A330 and over 1,300 are now in
service or on firm order. The engine has
obtained more than 75 per cent of orders
in the last three years and in 2010 Rolls-
Royce won 14 of the available 15 engine
campaigns for the Airbus A330.

In the helicopter market, the market-
leading RTM322 helicopter engine has
been selected to power over 85 per cent
of NH90 customers and approximately
60 per cent of the EH101 helicopter
operators. There are strong opportunities
for the RTM322 to operate in the Indian
environment particularly for maritime
surveillance and military tactical
transportation.

However, Rolls Royce’s activity
in India has expanded far beyond the
supply of engines, playing a key role in
the development of India’s indigenous
aerospace industry, largely through
partnership with HAL which produces
Adour engines for the Hawk and Jaguar,
as well as delivering components to
Rolls-Royce. In July 2010 India ordered a
second batch of 57 Hawk AJTs, including
17 that will enter service with the Indian
Navy, which also operates the Pegasus-
powered Sea Harriers.

We are continuously working at
this relationship, to increase indigenous
work for HAL and to develop capability
across a wider portfolio of manufactured
parts. This was further strengthened in
March 2010 when the two companies
signed an agreement to create a
manufacturing joint venture company
in Bangalore, International Aerospace
Manufacturing Private Limited
registered in July 2010 to undertake
the manufacture of compressor shroud
rings. A new purpose-built production
facility, incorporating the latest in
modern manufacturing techniques, will
begin production in 2012.

John Gay
Director Customer Business South
Asia-Defence, Rolls-Royce
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BEL's: Network Centric Warfare
capabilities at Aero India 2011

avratna Defence PSU Bharat
NElectronic Limited (BEL) will
showcase Network Centric
Warfare technologies developed in-house
at Aero India 2011.
Network Centric Warfare makes

use of computer processing power and

Thermal imager based integrated observation
equipment
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networking communications
technology to provide shared
information of the battle space
among defence forces. The
shared awareness increases
synergy for command and
control, resulting in superior
decision-making and the
ability to coordinate complex
military operations over long
distances.

NCW solutions on show
would include Command
& Control System, a major
display on Air Space
Management; Multi Sensor
Tracking, Situation Simulator and Tactical
Algorithm for Air Defence applications;
Battlefield Management System for
supporting military users of all levels in
a tactical battle area - from the individual
soldier up to the Battalion HQ; and Coastal
Surveillance System, an all-weather 24x7
surveillance system for safeguarding the
nation’s coastline. The system networks
sensors such as radars, day & night electro-
optical equipment, Automatic Identification
System and meteorological equipment
present an integrated operational picture
of the offshore to the user.

BEL will also showcase its inherent
R&D capabilities by demonstrating some
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of its new products and technologies
including Software Defined Radios, Next
Generation Bulk Encryptor and High Data
Tactical Radio.

Airborne Products on display will
include Radar Finger Printing System
(RFPS), an airborne equipment that
carries out Fine Grain Analysis; Data
Link, which provides a common tactical
picture across the fleet by enabling
exchange of messages and tactical data
in a speedy, reliable and secure manner;
Digital Flight Control Computer (DFCC),
a computer used onboard aircraft for
flight control functions; and Identification
Friend or Foe, electronic system which
determines the intent of an aircraft.

Also on display would be the complete
range of Opto Electronic equipment,

including Night Vision Devices, Digital
Hand Held Compass and Advanced Land
Navigation System.

The highlight of BEL’s outdoor
display will be the entire range of sub-
systems of the Akash guided missile
air defence weapon system for which
BEL is the lead integrator. Another
major system is Weapon Locating
Radar, the state-of-the-art passive,
phased array radar which has undergone
successful user trials. Both these systems
have been designed by DRDO. Mobile
Communication Terminal, a multi-layer
communication network, will also be on
show at Yelahanka.



BrahMos : “the best system in the world”

Dr. A Sivathannu Pillai, CEO and MD Brahmos Aerospace and Praveen
Pathak of Brahmos Aerospace with Nikolay Patrushev.

hen Mr. Nikolay Patrushev,
Secretary of the Security
Council of the Russian

Federation along with a high level
delegation accompanied by Mr. Alexander
Kadakin Russian Ambassador to India,
visited the BrahMos complex at New
Delhi, Dr. A.S. Pillai CEO & MD,
BrahMos Aerospace presented the progress
made by the JV in the last 10 years and the
possible areas for future collaborations.
He highlighted the enormous efforts
from the Indian and Russian scientific
communities to “the best system in
the world.” Mr. Patrushev lauded that
BrahMos is “a remarkable achievement
in a short time and the best manner that
in which India and Russia can cooperate
in high-technologically advanced defence
and aerospace products.”

Mr. Patrushev said that “the JV
BrahMos is a bright illustration of successful
collection by Russian and Indian scientists
and designers, based on the highest trust
and respect. [ wish great successes in future
ventures in further strengthening of Russia-
India friendship.”

Mr. Kadakin said that the BrahMos
project is “a dream made true by the
joint efforts of the Russian and Indian
scientists and congratulated the pioneers
of BrahMos with their magnificent work.”
Bringing together the best of the brains of
the two countries not only brings down
the cost but makes the system developed
highly advanced and reliable overtaking

other countries. BrahMos is great tribute
to the power of scientific communities of
the two nations.

Dr. Pillai said that BrahMos is already
in service with the Indian Navy in number
of ships and also with the Indian Army.
He also mentioned that the new ship
being built in Kaliningrad has been

Nikolay Patrushev and Dr. A Sivathannu Pillai

installed with Vertical launcher and FCS
delivered by BrahMos with ITF launch
being planned in the Baltic Sea. “We have
now 4 versions: sea to sea, sea to land,
land to sea and land to land already fully
developed and operational. The work on
the underwater launch and air-launched
version is under progress,” he added.

Brahmos Block Ill version successfully test fired

lock IIT version of the Brahmos, with advanced guidance and upgraded
software, incorporating high manoeuveres at multiple points and

steep dive from high altitude
was flight tested successfully at
the Launch Complex III at the
Integrated Test Range, Chandipur.
All telemetry, tracking stations
including naval ships near terminal
point confirmed mission success.
The launch was executed from
a mobile autonomous launcher
by the trained army personnel.
DRDO scientists, were present to
see the supersonic maneuvers of
the missile in the real time display.
The flight was witnessed by high
ranking officials of the Army, who
expressed their desire in having such
high potential weapon system in
the Army. Dr. A Sivathannu Pillai,

« -

CCR&D (DRDO) & CEO, MD Brahmos Aerospace described the
successful mission as a “text book launch”.
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ajor General (Ret.) Ilan Biran,
MRafael’s Chairman of the board
of directors talked with Vayu on
the Group’s strategic growth in domestic

operations and international partnerships,
including those with India.

VAYU': How do you see the Indo-Israeli
Defence Relations evolve?

On the bilateral level, I have been involved
with Israel-India defence relations for the
past 15 years. Our first test was in 1999
when we opened our doors to India, during
the Kargil War; ‘afriend in need is a friend
indeed’ was our motto. Back then our
mutual relations passed a major test, as
India realised that Israel could be trusted
during the most critical time.

Then as the Director General of
the Ministry of Defence and now, as
Chairman of Israel’s leading defence R&D
Company, I have encouraged indigenous,
mutual thrust and unfettered exchange of
professional and technological ideas for
mutual benefits of the two countries. On
the personal level, Rafael has established
close personal relations with their Indian
peers, especially among programme
managers and leaders in parallel fields of
activity, a familiarity that opens the way
for future cooperation.

At Rafael we respect India as a prime
customer for every major programme
and consider India, along with the USA
and Europe among the markets ready
to absorb our highest, most advanced
© solutions.

VAYU:In the past India’s restricted
access to some markets, like the U.S,
helped Israel in marketing its products
here. With India becoming one of
the world’s largest arms importer,
competition has increased and is Rafael
losing ground?
Competition is growing but we are
not intimidated by it, as the evolving
/ competition opens more opportunities,
from which India can choose from, where
they can realise the quality, reliability,
/| flexibility and fair trade we bring to the
table. We promise our best products at
| top quality - and unlike other countries
- with no political margin, since our
mutual cooperation is managed at low
key. Israel is a small country and we do
not demand anything from India. Our
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defence ministry enables us to offer India
the best, most advanced technology and,
unlike other countries, politicians are not
involved in this process.

VAYU: What are your reactions
to India’s growing ‘Buy Local’ and
‘Technology Transfer’ requirements?
We are fully aware of the new Defence
Procurement Procedure (DPP) and are
studying it. We hope it will pave the way
to open more opportunities and expand
partnerships, offering better quality of
cooperation in the future. While we made
our position clear, that foreign ownership
of 26% limits such potential cooperation,
we oblige to India’s directives and will
meet them to the full extent. They are the
customer and they have the right to define
what they want and how they want it.

This requirement is not endemic to
India; realising the world has moved
from ‘buy’ to ‘make’, we are addressing
this trend by cooperating with major
market players in each of our strategic
markets. In the USA we partnered with
several leading defence contractors
such as Northrop Grumman (producing
electro-optical pods), General Dynamics
(armour protection) and Raytheon
(missiles). In Europe we are working with
Rheinmetall Defence and Diehl, on the
local production of tactical missiles. We
expect establishing similar partnerships
with leading companies in India, to seek
mutually beneficial solutions in answer to
India’s specific requirements.

VAYU: Another challenge for foreign
companies is India’s Technological
Transfer demands. How do you plan to
deal with these requirements?

VAYU

We expect some of these programmes
to evolve through our cooperation with
India’s Defence Research & Development
Organisation (DRDO) and the military
services.

DRDO is the leading authority for
defence technology in India and, together
with Rafael as its Israeli peer, both
parties can benefit exceedingly from such
cooperation, developing advanced, high-
quality and practical solutions to address
India’s evolving threats. Such cooperation
could also provide the basis for technology
transfer, required by the current DPP.

VAYU: Rafael has grown dramatically
in recent years, what are the factors
behind this growth and how do you plan
to sustain this?

As Israel’s centre of excellence in research
and development (R&D) for defence
systems for more than two generations,
Rafael is meeting these challenges by
maintaining the highest skilled personnel
force available in the country, mastering
all technological and scientific fields critical
for its unique developments. We attract the
best, most experienced talents in the field
of engineering and technological domain
critical for our activities; these people are
not only talented, skilled team players, but
also highly motivated, since they know
their work is critical for their nations’
security.

Driven by innovation, R&D
and addressing specific and unique
requirements in timely and comprehensive
ways, Rafael established itself as a
‘boutique’ rather than mass-production
industrialist company, meeting specific
customer requirements with rapid
development, small production series,



endorsing customer participation in local
production, sustainment and support, as
an inherent business philosophy.

In Rafael we focus mainly on the
development of innovative solutions,
production of core sub-systems and final
assembly of the systems; the rest of the
production we outsource to sub-contractors
and partners in Israel and abroad. This
strategy helps Rafael to grow quickly and
efficiently, without expanding or eroding
the quality of our personnel. It is also
well positioned to obtain export contracts,
addressing local production mandated by
the customer. As I mentioned before, our
international growth is based on partnership
with local companies in the leading markets,
such as in India, the USA and Europe.

VAYU: Concerning Aero-India 2011,
what is Rafael’s main focus there?

We have recently increased our
cooperation with India in air superiority
and air-defence, and our activities now
span over air, land and naval systems.

At Aero India 2011 we are showing the
Spyder air defence systems designed to
protect ground facilities and our air/air
missiles for the latest fighter aircraft.
Addressing new and future requirements
we are promoting some of our latest, most
innovative solutions, such as the Iron
Dome active defence system, protecting
against rockets, mortars and artillery. As
our next generation air defense system
David’s Sling is matured, we shall be able
to promote it here as the next generation
‘modular’ system, capable in handling
multiple endo-atmospheric threats from
different platforms. This groundbreaking
missile will be able to defeat many
different threats, ranging from ballistic
missile, through long range rockets,
cruise missiles, unmanned systems, to
aircraft, or precision-guided weapons, all
with a single type of weapon — offering
significant advantage in operational terms,
economy of force and logistical support.

Other proposals by Rafael include
the Spice air/ground weapons, currently

in production for the Israel Air Force, as
well as Spike family missiles, operated by
various platforms, from the dismounted
team to vehicles, to naval vessels and
helicopters, capable of engaging high
value targets from a distance of four
kilometers to much further.

We also propose advanced digital
wireless communications technologies,
offering protected, secure communication
exchange of voice, data and video across
various domains, including air, land
and naval platforms. Another state-of-
the-art system offered by Rafael, is
the advanced multi-intelligence centre
called Imilite, processing data from
multiple imaging sources and displaying
it as for analysts as processed, fused
intelligence, ready for ‘consumption’
by decision makers. Integration of
aerostat-borne sensors is yet another
field of activity where Rafael acquired
considerable experience and know-how
through many years of developing and
supporting operational systems.

ITT and wireless networking systems

ith more than 600,000 tactical
communications systems in use
by more than 35 countries, ITT

is the world leader in wireless networking
systems for tactical military and government
systems. ITT is the largest international
provider of military VHF radios, including
the Single Channel Ground and Airborne
Radio System (SINCGARS) sold in both
domestic and foreign markets around the
globe and Bowman-produced for the United
Kingdom Ministry of Defence.

At Aero India 2011, ITT will showcase a
variety of military communications solutions
that stretch well beyond the SINCGARS and
Bowman systems. These will include the On-
the-Move(OTM) Satellite Communications
(SATCOM) system Global Network-on-the-
Move Active Distribution (GNOMAD), and
tactical networking radios such as SpearNet
and the High Capacity Data Radio (HCDR).
ITT will also feature a Hands-free Audio-Video
Capture and Transcribing system at the show.

“At ITT, we saw the need to provide
a tactically smart, reliable, affordable and
easy-to-use (SATCOM) system to extend
the battlefield communications network
to the tactical edge,” said Ross Osborne,
Business Development Manager for ITT
Communications Systems.

The GNOMAD communication system is
aruggedised system consisting of alow-profile
satellite antenna and a baseband modular

chassis. It can be installed on various vehicle
types, including military HMMW Vs, MRAPs,
MATVs, and Stryker vehicles, as well as
commercial SUVs. The GNOMAD system
provides broadband, on-the-move, satellite
connectivity through a Ku-band satellite
system providing 512 Kb/s up and up to 2Mb/s
down to the vehicle in motion at vehicle speeds
up to 120 miles per hour. Additionally, the
open architecture nature and scalability of the
base band package assures interoperability
with existing communications infrastructure
and the ability to expand capabilities to meet
ever-changing mission needs. I'TT can provide
the system configured with a variety of n-
the-move capable modems to meet customer
needs. These modems include Hughes,
COMTECH, iDirect, and Viasat/Linkway. As
acombat-proven and reliable communications
system, GNOMAD extends critical network
connectivity to the lowest possible echelon
on the battlefield. “GNOMAD is ideal
in mountainous terrain in places such as
Afghanistan or remote locations like the far-
western regions of India, where traditional
line-of-sight tactical communications radio
capabilities are limited,” said Osborne.
ITT’s SpearNet Team Member radio
will also be on display at Aero India.
SpearNet is a wearable radio that provides
networked communications to dismounted
soldiers. SpearNet is a MANET radio which
enables the soldier to extend their range of
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voice and data over a large network of radios.
MANET is autonomously with the soldier.
With a data rate of more than one megabit
per second, SpearNet is also able to transfer
real-time Triple Play (voice, video and data).
ITT highlights the use of SpearNet in non- !
line-of-sight combat environments such as
subways, buildings, and ship-boardings.
“Several international customers have given |
positive reviews regarding this advanced
system, which provides self-forming, self-
healing ad-hoc networking with multi-hop ¥
routing of both voice and data capability,”
Osborne said.

Rounding off ITT’s communications
presence at Aero India is the HCDR, a UHF
MANET data communications system.
This ad hoc system creates a self-forming,
self-healing, self-managing adaptive mobile
network. HCDR has no fixed infrastructure,
making the data network always available and
mobile. This battle-proven radio provides high-
speed data information amongst and between \
maritime, ground forces and air support.

“HCDR is the only radio of its kind % |

creating a communications backbone for \
messaging, internet and situation awareness
supporting mission-critical on the move |
operations,” said Osborne.

“ITT provides a tremendous capability
when coupling SpearNet with HCDR and
GNOMAD to the soldier; spanning the entire
battlespace.”
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the DHC-6 Twin Otter aircraft, a

high-winged, un-pressurised twin
turbine engine-powered aircraft with fixed
tricycle landing gear. Designed as a rugged
Short Take Off and Landing (STOL)
commuter, the Twin Otter was capable of
carrying passengers and cargo to remote
unimproved locations, including ski and
water-based operations.

The aircraft were sold around the world
to customers operating in the harshest
environments, from sub-zero Antarctica
to the hottest deserts of North Africa,
'| from the mountainous regions in the
Himalayas to the open waters of the Indian
Ocean archipelagos. A testimony to its
rugged construction and incredible STOL
performance, the Twin Otter became the
best selling 19 — seat passenger aircraft,
and is still unmatched for its dependability
and versatility.

The Twin Otter went through a
production span of twenty-three years,
before the line was officially shut down
in 1988 after a total of 844 aircraft were
delivered. The ‘legacy fleet’, as it is now
known, has remained in active service
carrying out jobs no other aircraft can do.
In 2001, the Twin Otter was chosen for the
emergency flight evacuation of a critical
patient from the South Pole under extreme
(-600C) conditions.

Such ability to operate in any
- environment reliably and with minimal

maintenance requirements, has kept the
‘legacy fleet’ at the forefront of niche

In 1965, de Havilland Canada developed

.
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markets around the world. It is often said
that the only thing that can replace a Twin
Otter is a Twin Otter, which explains the
high demand in the market to keep the nearly
600 remaining aircraft in operation.

In 2005, Viking Air Limited, of
Victoria, BC, Canada, purchased the Type
Certificates for all the out-of-production de
Havilland aircraft (DHC-1 through DHC-7),
including the Twin Otter. After extensive
market analysis, it was determined there
was an overwhelming demand to bring the
Twin Otter back into production, thus the
Viking Series 400 Twin Otter Programme
was announced in 2007.

The Series 400 Twin Otter will continue
where the original de Havilland Series 300
Twin Otter left off, introducing upgraded
Pratt & Whitney PT6A-34 engines, fully
integrated Honeywell Primus Apex
digital avionics suite, use of composite
materials, other plus general modernisation.
Approximately 800 changes have been
incorporated to modify and improve upon
the original production model.

Like its predecessor, the Series 400
Twin Otter will operate from remote and
unimproved airfields owned to its robust
design, equalised maintenance programmes,
and dependability of the Pratt & Whitney
engines, renowned for their reliability in
varied operating environments.

Auvailable with standard landing gear,
optional straight or amphibious floats, skis
or wheel skis, or intermediate flotation
(Tundra) gear, with multiple interior
configurations available, the Series 400

Ivavui

Twin Otter is a versatile aircraft that can
be utilised for operations such as sub-
arctic research, parachute training, regional
commuters, and private use.

A military version of the Series 400, the
Guardian 400, has also been developed. A
versatile airframe that can be customised
for unique use, the Guardian 400’s low
acquisition and operating costs and flexible
architecture allows operators to select
sensors and interior layouts to meet their
specific mission profiles.

Viking has had much success, with a
backlog estimated at over $200million in
new aircraft sales to military, commercial,
and private operators around the world.
Recently announced was the order from
the Vietnamese Navy.

The first all new Viking production
Series 400 Twin Otter, Manufacturer Serial
Number (“MSN”) 845, was completed in
early July 2010 and delivered to Zimex
Aviation of Switzerland. Subsequent
aircraft orders are expected throughout
the next two years, creating a backlog
with the next available delivery position
in mid-2014.

Madhav Lokur, representative for
Viking Air India, recalled that during 2010,
several significant milestones were reached
the receipt of Type Certification for the all
new Series 400 Twin Otter and delivery of
the first Viking production aircraft. The
years ahead promise to be exciting for
Viking with subsequent aircraft deliveries
adding to the fleet of Twin Otter owners
and operators worldwide.



IAF C-130J before its first flight.

ince this is India’s first experience
S with the C-130, the package being

provided by the U.S. government is
“a complete solution”. Along with the six
aircraft, the package includes three years
of initial support, training of aircrew and
maintenance technicians, spares, ground
support and test equipment, servicing
carts, forklifts, loading vehicles, cargo
pallets, and a team of technical specialists
who will be based in India during the three
year initial support period. Also included
in the package is India-unique operational
equipment designed to increase Special
Operations capabilities. The C-130J Super
Hercules will provide the Indian Air Force
with modern and effective airlift to support
a wide range of national requirements.

In keeping with IAF requirements,
the US Government has offered a unique
C-130J configuration modified for special
mission roles. Equipped with an Infrared
Detection Set (IDS), the aircraft will be
able to perform precision low-level flying,
airdrops and landings in blackout conditions.
Self protection systems and other features
are included to ensure aircraft survivability
in hostile air defence environment. In
addition the aircraft is equipped with
air-to-air receiver refueling capability for
extended range operations. Lockheed
Martin will integrate this equipment and
other capabilities into the IAF configuration
as agreed between the governments.

The Indian Air Force’s Super Hercules
is the longer fuselage or “stretched” variant
of the C 130J, similar to those being
delivered to the U.S. Air Force. The IAF
joins the growing number of other air forces
with C-130J fleets including those of the
United States, Australia, Canada, Demark,
Italy, Norway and the United Kingdom.

The C-130J carries eight 463L pallets,
97 medical litters, 24 CDS bundles, 128
combat troops and 92 paratroopers.

While the exterior looks very much like
previous C-130s, the C-130J mission and
propulsion systems have been completely
redesigned. Primary features of the C-130J
include a new digital avionics architecture
and propulsion system, twin head-up pilot
displays that are certified as primary flight
instruments, and dual mission computers
that automate many functions, allowing the
aircraft to be operated by only two pilots
and a loadmaster.

The net effect of these improvements
is enhanced performance of the aircraft,
and greater reliability of the systems and
components. For instance, when compared
with C 130E models, the C-130J provides
40-percent greater range, 40 percent higher
cruising ceiling, 50-percent decrease in
time-to-climb, 21 percent increase in
maximum speed, and 41 percent decrease
in maximum effort takeoff run.

Key to the C-130J’s increased
performance is its new propulsion system.
Four Rolls Royce AE 2100D3 engines,
each flat-rated at 4,591 shaft horsepower,
generate 29 percent more thrust while
being 15-percent more fuel efficient. The
all composite six-blade Dowty Aerospace
R391 propeller system is lighter and
has fewer moving parts than previous
Hercules propellers. Engines are precisely
controlled by full authority digital electronic
controls.

Front end of the new Hercules advanced
technology is its modern flight station with
multi-function, liquid crystal displays
(LCD) for aircraft flight control, operating
and navigation systems. In addition to four
displays on the instrument panel, pilots use
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holographic head-up displays, approved
as primary flight instruments, new among
military transports. The displays are all
compatible with night vision imaging
systems, enabling the crew to operate the
aircraft in areas where special missions
dictate blackout conditions.

The dual mission computers manage
and automate many of the functions
formerly performed by the flight engineer
and navigator. Aircraft systems are
constantly monitored and crews are advised
of status or malfunction as required. Some
of the new systems of the aircraft managed
by the mission computers include the
full authority digital engine controls, the
advisory caution and warning system,
automatic thrust control, computerised
maintenance recording, the electronic
circuit breaker system, the enhanced stall
warning system, the advanced digital map,
and a state-of-the-art communication/ |
navigation suite.

The C-130] takes full advantage of
the Global Positioning System and other
highly reliable, automated navigation
and route planning aides. This allows the
cockpit crew to focus on the mission and
on flying rather than on managing aircraft
systems.

Lockheed Martin Aeronautical Systems
began development of the C-130J in 1991,
using corporate development funds. The
first C-130J rolled off the assembly line
in October 1995 which aircraft ordered by
the United Kingdom’s Royal Air Force,
flew for the first time on 5 April, 1996.
Following one of the most comprehensive
flight tests programmes , the C-130J
received type certification from the Federal
Aviation Administration in August 1998,
and deliveries began soon thereafter. .
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The EIbit Systems
Targo HMA

Ibit Systems have
recently unveiled
its Targo Helmet-

Mounted Avionics
(HMA) Technology,
which offers new and
wider markets access
to advanced helmet-
mounted technologies.
With Targo, there are
a range of capabilities
tailored to specific
aviator needs in a much
wider spectrum of
aircraft than ever before,
and is easily integrated
into an aircraft’s
avionics. Tango
offers all the benefits
of prior HMDs along
with unprecedented
avionics functionalities.
Equipped with off-visor
display for safest flying
and click-on day, night
and simulation modules,
the Targo imbibes complete mission lifecycle technology,
allowing pilots to plan, rehearse, fly and debrief missions using

. their personal helmets.

HMA was developed to meet the most demanding of

| missions, its cutting-edge technology delivering all mission-

critical avionics and advanced features directly to the pilot,
increasing safety levels and operational capabilities. Through
unique flexible setups, from complete stand-alone, zero-
installation versions to fully integrated configurations, Targo
introduces a new realm of advanced, affordable avionics
implemented directly into aviators’ helmets.

Targo’s capabilities and options are aimed at increasing
pilot situational awareness and enhancing force coordination.
Among Targo’s advanced features are On Deck Networking
to facilitate the sharing of mission-critical information
between multiple users; Real-Time Mission Advisor with
pop-up mission advisory information and on-demand database
viewer, users can track mission tasks and accurately monitor

»J performance; Line-Of-Sight (LOS) Sharing to allow users to

share targets and points of interest and user friendly software

' tools to customise system interfaces, display symbols and

more.

The systems are being marketed through Elbit Systems and
its subsidiary, Vision Systems International, LLC (VSI), a joint
venture with Rockwell Collins.

3% AvilOili:icreated
ﬂ“ foriself-reliance
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vi-Oil India [P] Ltd. is a joint venture of Indian Oil
ACorporation Ltd., Balmer Lawrie and Co. Ltd. (both

PSUs) and Nyco S.A. of France established for the
indigenous production aviation and allied high performance
lubricants to the Defence Services, Civil Aviation and other
aircraft operators. Products include a wide range of lubricating
oils, greases and specialities, mostly synthetic, designed to meet
the stringent requirements of operation over a wide temperature
range and often hostile environment.

Avi-Oil has been supplying aerolubes to the Indian Defence
Services since 1994, critical products evaluated by the relevant
approving agencies responsible for certification of aviation
lubricants. The products of the company are “Type Approved’
by the Centre for Military Airworthiness and Certification
(CEMILAC), and the company is registered with the Directorate
General of Aeronautical Quality Assurance (DGAQA) Ministry
of Defence, as an eligible manufacturer of aviation lubricants.

A full range of oils and greases required for all military aircraft
operating in India are available including those for the Su -30MKI,
IL-78 Flight Refuelling Aircraft, Hawk MK 132 Advanced Jet
Trainer, Advanced Light Helicopter (Dhruv), the Light Combat
Aircraft (Tejas) and the Embraer 135 BJ / Boeing BBJ the VVIP
transport aircraft and the recently inducted AWACS by the Indian
Air Force and the MiG-29 K inducted by the Navy.

In Civil Aviation, Avi-Oil offers the entire range of products
for Airbus and Boeing fleets, including the synthetic lubricating
oil approved to SAE AS5780 specification for the CFM56 and
V2500 engines of the new generation Boeing 737 and Airbus
A320 aircraft. A variety of piston-engine aircraft oils, greases and
specialities are also available for use in smaller aircraft operated by
flying clubs, pilot training schools and agricultural aviation. Avi-
Qil is approved by the Director General of Civil Aviation (DGCA)
under the CAR Series E Category D&E requirements.

For the helicopter industry, Avi-Oil has engine oils,
hydraulic fluids, greases, protectives and specialities required by
Eurocopter, Bell, MIL, Robinson, Schweitzer, Kamov and HAL
for civil and military helicopters operating in India.
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esign work on the aircraft which
Dwas to evolve into the B-24,

began early in 1939, the object
being to produce a bomber with better
performance than the Boeing B-17. The
B-24 was destined to serve with great
distinction during World War II in many
different roles.

The production pool, consisting of
Consolidated’s San Diego plant, Ford’s
Willow Run plant, North American’s
Dallas facility, the Douglas-operated Tulsa
plant and Convair’s Fort Worth plant,
turned out 18,181 B-24 Liberators from
June 1942 till June 1945, the largest number
of one bomber ever built. The B-24] and
B-24L (Liberators VI, VIII) were received
by the R. A F. under the lend-lease agreement
and operated by heavy bomber squadrons
of the Air Command, South East Asia from
Eastern India during the years 1943-45.

In August 1947, the R.A F. relinquished
much of its hardware used in war against the
Japanese, and included in the assortment
was the huge Care & Maintenance Unit
Depot at Cawnpore (Kanpur). Here,
amongst the various trapping of the late
air war, mouldered the remains of nearly
a hundred B-24s. Some were mere shells,
others had been cut into two; wings and tail
assemblies were scattered about in lonely
repose while a few were spared intact.

The Royal Indian Air Force, keen to
establish a bomber force, had been offered
Lancasters being disposed by the R.AF.
but it was decided to obtain fighter aircraft
instead for the same money and, instead,
reclaim some Liberators from within the
country. Hindustan Aircraft Limited was
given the job and parts began to
arrive at this facility from Kanpur and then
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Consolidated
B-24 Liberator

fromother parts of Asia as the story of
the project spread across the land. At the
time more than one U.S. and British adviser
was sceptical but with the energy born of
pride and necessity, take shape they did and
by November 1948, the firstsix reconditioned
B-24s stood ready for action. No.5
Squadronwas formed on the 17th of that
month, and gradually made up its 16
aircraft UE as HAL turned out
the Liberators and substituted their
powerplants.

Most of the aircraft had been put
together with whatever component was
nearest at hand. Some originally had been
painted the old U.S. Army olive drab while
others had been left unpainted in keeping
with U.S. policy of the latter war years.
“When the first test crew took off in that
modified job, it looked like such a patchwork
thing that we could’nt believe it would stay
in the air”. Stay in the air it did and was
soon joined by increasing numbers of B-24s.
Later, in early 1950, No.6 Squadron was
reformed, at Poona to receive B-24s and No.
16 Squadron established to provide back up
training on the type.
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During the Second World War R.AF.
Liberator Vs, their long range combined
with a reasonable weapons bay, had roved
over the Bay of Bengal and Indian Ocean
seeking enemy submarines and hostile
surface craft. Indian Air Force Liberators,
fitted with an early model ASV15 radar
in a retractable radome and bomb bays
containing sunobuoys and depth charges,
carried out maritime reconnaissance for
nearly two decades after.

In 1957, Nos. 5 and 16 Squadrons
were re-equipped with Canberra jet
bombers, leaving No. 6 Squadron to
continue with the Liberator. In the weeks
preceding Operation Vijay, marking
the end of Portuguese colonies in India,
Liberators of No.6 Squadron from Poona
and Jamnagar where intensively engaged
in MR and Surveillance and during the
brief action, dropped flares at night to
assist in identification of coastal traffic
at the approaches of Diu & Daman. The
B-24s assisted mopping-up operations by
the Army near Marmagao and on the 18th
December 1961, dropped call-to-surrender
leaflets all over Goa.
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China reveals J-20 stealth fighter

In a clear signal that the Chinese aircraft industry have been
steadily working towards development of a range of new
generation combat aircraft, the much speculated and enigmatic
Chinese J-XX stealth fighter, now officially identified as the J-20
(exotically referred to as ‘Black Silk’), made its maiden flight at
China’s south western city of Chengdu on 11 January 2011.

The flight lasted 15 minutes, the J-20 escorted by chase
J-10 aircraft, but the event was preceded for some weeks by
tantalising pictures which had been carried by several Chinese
websites. The very fact that these were not expunged from the
websites reveals that the Chinese authorities meant the world to
know of the existence of their new generation fighter. Even more
pointed is the fact that the flight took place just hours before the
US Secretary for Defence Robert Gates was meeting with the
Chinese President Hu Jintao at the Great Hall of the People in
Beijing (see separate article).

Apaches and Black Hawks for UAE

he United Arab Emirates (UAE) has requested a Foreign
Military Sale (FMS) comprising 20 Boeing AH-64D Apache
Longbow Block Ills and 30 Lot 10 Block IIs. The Block IIs
requested are US Army helicopters originally ordered in fiscal

year 2000 which will be upgraded to Block III prior to delivery.
If the sale proceeds, the UAE will become the second export
customer for the Block III after Taiwan.

The deal was presented to the US Congress by the Defence
Security Cooperation Agency (DSCA) on 3 November.
Including a large support package, the sale is potentially worth $5
billion. The helicopters would be equipped with the Modernised
Target Acquisition and Designation Slight / Modernised Pilot
Night Vision Sensor and AN/APG-78 Fire Control Radar, and
protected by the AN/ALQ-144(v)3 infrared jammer, AN/APR-
39A(v)4 radar signal detecting set, AN/ALQ-136(v)5 radar
jammer and AN/AAR-57(v)3/5 common missile warning
system.

The UAE has acquired 30 AH-64As, delivered from October
1993, all of which have recently been upgraded to Apache
Longbow Block II standard at Boeing’s facility at Mesa, Arizona,
under the terms of a 2006 contract. The primary weapon carried
by the fleet is the AGM-114L-3 Hellfire II laser-guided air-to-
ground missile.

Super Tucanos for Indonesia

ndonesia has selected the Embraer EMB-314 Super Tucano
light attack turboprop to replace its Rockwell OV-10 Broncos,
the Brazilian manufacturer to supply eight Super Tucanos,
ground support equipment and an integrated logistics package
to the Tentara Nasional Indonesia Angkatan Udara (Indonesian

Air Force). The first aircraft will be handed over in 2012 and
will undertake light attack, surveillance, air-to-air interception,
and counter insurgency roles.

The Super Tucano was selected at the conclusion of a
long-running competition, with Embraer winning against
stiff competition from several other manufacturers, including
Korea Aerospace Industries, whose KT-1 Wong Bee is already
in service with the air force as a basic trainer. Indonesia plans
to eventually acquire up to 16 Super Tucanos to equip two
squadrons mostly for counter-insurgency campaigns.
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Brazilian F-X2 fighter
decision uncertain

efore stepping down from his office on 1 January 2011,

Brazilian President Luiz Inacio Lula da Silva did not make
a decision on the F-X2 multi-billion-dollar jet fighter purchase,
leaving it to his successor, Dilma Rousseff, to decide on the issue.
The purchase of 36 new fighters to replace Brazil’s obsolete
fighter fleet would cost between six billion and eight billion
dollars and much more if options to expand the fleet to more
than 100 aircraft are exercised. The competition was between
the Dassault Rafale, the Boeing F/A-18 Super Hornet and Saab
Gripen NG.

In 2010, Lula announced negotiations with France to buy
the Rafale, but quickly backtracked under pressure from the
Brazilian Air Force and the other two companies. The Brazilian
media suggested the air force preferred the Gripen, prompting
Lula to say he would make the final decision on political criteria,
which seemed to favour France with which Brazil has a strategic
pact, but that decision was put off several times. Former President
Lula had earlier cancelled a previous fighter tender (F-X1) in
2003 to divert the money “for social programmes.”

Former Jordanian
F-5Es being upgraded for Brazil

he Brazilian Northrop F-5E Tiger modernisation programme

is well underway with work recently starting on nine F-5Es
and three F-5Fs purchased from the Royal Jordanian Air Force
in 2008. The aircraft are among the last Brazil is upgrading
as F-5EM/FMs by adding new avionics and systems and
comprehensively overhauling the airframe.

EC725s delivered to
Brazilian Armed Forces

urocopter’s Helicopteros do Brasil (Helibras) subsidiary
has delivered an initial three EC725s for Brazil’s armed
forces, marking a key milestone in the programme to supply
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50 of these medium-sized, multi-role helicopters. These first
three helicopters were provided in a standard configuration and
will undergo final outfitting in Brazil. Eurocopter and Helibras
pilots and technicians performed delivery flight tests, which were
followed by acceptance evaluations carried out by Brazilian
Armed Forces representatives, whose personnel have been in
training since May 2010 to operate and maintain the EC725s.

Pakistan AF F-16C

Block 52 deliveries continued

further nine Lockheed Martin F-16C/D Block 52+ fighters

were delivered to the Pakistan Air Force, comprising
single-seat F-16Cs which flew to the PAF Base at Shahbaz,
near Jacobabad on 30 October 2010. Brigadier General Michael
Nagata, Deputy Commander, Office of Defence Representative
in Pakistan, formally handed over the aircraft at Shahbaz on
behalf of the US Government which were accepted on behalf of
the Government of Pakistan by Air Marshal Mohammad Hassan,
Deputy Chief of the Air Staff (Ops). Under the Peace Drive I
Programme, a contract was signed with Lockheed Martin on
31 December 2007, covering 18 F-16C/D Block 52+s for the
PAF, comprising 12 F-16Cs and six F-16Ds. The initial three
aircraft to be delivered, one F-16C plus two F-16Ds had arrived
at Shahbaz on 26 June 2010.

The second batch of aircraft had been due for delivery in
August, but the widespread devastation caused by the floods in
Pakistan during that month was threatening their base at Shahbaz,
resulting in the decision to keep them in the US until floods
subsided. The three that had already been delivered to Shahbaz
were therefore temporarily flown out to PAF Base Samungli,
Quetta, around mid-late August as a precaution and were flown
on to Shahbaz later.

A further six aircraft (one F-16D plus five F-16Cs) later
arrived at Shahbaz on 20 November 2010 and then officially
handed over, all 18 of those ordered being scheduled to arrive
in Pakistan by the year-end.
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PAF at ‘Falcon Air Meet 2010’

or two weeks from 19 October, an exercise Falcon Air Meet

2010 hosted by the Royal Jordanian Air Force took place at
Muwaffaq Salti Air Base in Jordan. Participating were Mirage 5s
of No.7 Squadron Pakistan Air Force, F-16E/F Desert Falcons
from the United Arab Emirates Air Force, F-16C/Ds of the 55th
Fighter Squadron, 20th Fighter Wing of the US Air Force, and
assets from the US Navy’s Carrier Air Wing 3 from the USS
Harry S Truman.

Indonesia considering more F-16s

Indonesian Defence Ministry officials are considering a
renewed offer from the US Government of the “donation” of
24 surplus F-16 Block 32s, the offer conditional on Indonesia
paying for upgrade of these aircraft to Block 52 standard. It is
also planned to modernise the ten existing Tentara National
Indonesia — Angkatan Udara (TNI-AU — Indonesian Air Force)
F-16A/B Block 15s to the same status and also possibly purchase
six new production Block 52 F-16s.

The TNI-AU is also beginning the evaluation process for
replacement of its FFA AS-202B primary trainers, flown by
Skadron Pendidkan 101 (101 Flying Training Squadron) at
Surakarta/Adisumarmo Air Base. Types being considered are the
Aermacchi SF260TP, Grob G120TP and PAC CT-4G.

The Indonesian Army is seeking to purchase an initial batch
of six medium utility helicopters for which the Government
has allocated $65 million, which would later be followed by
acquisition of a second batch of eight helicopters. No type selection
has yet been made, but likely contenders are expected to include
the AgustaWestland AW139, Bell 412EP and NHI NH90.

Pakistan Navy inducts four more Z-9ECs

formal induction ceremony was held at Pakistan Navy
Aviation Base PNS Mehran on 4 November 2010 for four

new HAMC Z-9EC Haitun anti-submarine helicopters and
a Hawker 850XP electronic warfare aircraft. In the presence
of Chief of the Naval Staff, Admiral Nomain Bashir, the
ceremony concluded with a flypast by the new helicopters which
were acquired through a contract with China National Aero
Technology Import and Export Corporation (CATIC) to join
the three inducted in September 2010.

The type is flown by the PN’s 222 Squadron, which was
re-activated on 5 April 2009 and operates from the Navy’s
new F-22P frigates, also acquired from China. Previous reports
had indicated that the total order was for six Z-9ECs, but the
arrival of four additional helicopters indicates that this has been
increased to seven.

The Hawker 850XP was delivered in August 2010, the
aircraft has not yet taken up a military serial and still carries its
US registration. The aircraft will reportedly return to the US for
outfitting with its full mission systems fit, which will include
sophisticated intelligence gathering equipment.

PLAAF ‘August 1'Team J-10s debut

in new colours

hinese People’s Liberation Army Force J-10AYs of the

‘August 1’ display team showed off their new colour scheme
recently applied to the team’s new aircraft. The team made its
first public appearance with the J-10s in their new colours at Air
Show China in Zhuhai, in the third week of November 2010.

Chinese bombers in

long-range exercise

aking part in an exercise Peace Mission during 9-25
September 2010 were four PLAAF H-6H medium bombers
and two J-10 multi-role fighters which flew long distance to
Kazakhstan to launch ‘bombing-attacks’. Peace Mission 2010 s
the seventh joint exercise of this kind, involving 5,000 personnel
from five of the six Shanghai Cooperation Organisation member
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states which include China, Kazakhstan, Kyrgyzstan, Russia and
Tajikistan. Uzbekistan did not take part in this exercise.

The simulated cross-border strikes were the first by the
Chinese Air Force, according to Major General Meng Guoping
of the PLAAF. The six aircraft were split into two missions,
supported by an air early warning aircraft and refuelled by
an aerial tanker before they crossed the Chinese border into
Kazakhstan.

General Meng explained that the Chinese Air Force is trying to
build an integrated air battle group encompassing early warning,
command, long-distance bombing, escort and air refuelling
aircraft. He also summarised a number of new characteristics of
the Peace Mission 2010 exercise, including information-based
operations, field training exercises, coordinated command and
control, combined actions, and diversified out of area support.

Bolivia seeks Iranian aircraft

he Bolivian President Evo Morales signed an agreement to

purchase Iranian-made aircraft which followed his visit to
Teheran in late October 2010. Bolivia is interested in the FACI
Fajr F-3 basic trainer, the Irgai S-68 (a reverse engineered
Pilatus PC-7 TurboTrainer) and the ITama (Hesa) IrAn-140 Faraz,
the locally-produced version of the Antonov An-140, plus an
unidentified four-seat helicopter type. All these are intended for
the Fuerza Aérea Boliviana (FAB, Bolivian Air Force) although
no details about quantities or delivery schedules have been
released. In addition, Iranian technicians will travel to South
America to help maintain FAB aircraft.

More F-15K Slam Eagles’ for RoKAF

B oeing delivered three F-15K ‘Slam Eagles’ to the Republic
of Korea Air Force (ROKAF) at Daegu Air Base in
November 2010, the company having earlier delivered the first
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three of 21 F-15Ks it is producing under the Next Fighter 11
contract to the ROKAF in September 2010. The remaining 15
aircraft will be delivered through March 2012.

Six of the new F-15K ‘Slam Eagles’ are scheduled to participate
in an advanced aerial combat training exercise at Nellis Air Force
Base, Nevada, in late 2011. The F-15K is an advanced variant of
the combat-proven F-15E. Equipped with the latest technological
upgrades, it is “extremely capable, survivable and maintainable.”
The aircraft’s service life is planned through 2040, with technology
insertions and upgrades throughout its life cycle.

Naval Strike Missiles for Poland

Kongsberg Defence Systems has signed a contract with
the Polish Ministry of Defence, the scope of the contract
including Naval Strike Missiles (NSM) and logistics equipment.
The agreement is an extension of the contract disclosed to the
Oslo Stock Exchange on 30 December 2008.

Raytheon AESA radar for F-15C fighters

Raytheon has received a contract from Boeing for production of
advanced APG-63(V)3 Active Electronically Scanned Array
radars for the U.S. Air Force and the U.S. Air National Guard.
The radars are intended to enhance the performance of already
deployed F-15C aircraft and will replace the current mechanically
scanned radar systems. “With its superior targeting and tracking
capabilities, the APG-63(V)3 will enable aircrew to detect and
identify targets well beyond the range of the existing systems.”

MBDA delivers 600th Taurus KEPD 350

aurus System GmbH (TSG), a subsidiary of LFK-

Lenkflugkorpersysteme GmbH (MBDA Deutschland) and
Saab Dynamics, has delivered its 600th missile to the German
Federal Office of Defence Technology and Procurement
(BWB).

The Taurus KEPD 350 is considered one of the “world’s
most modern long range standoff guided missile systems.
Thanks to its Tri-Tec navigation system, which consists of a
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GPS-supported inertial navigation, a radar altimeter and an
imaging IR seeker head, the Taurus is designed for precision
strike”. The German Luftwaffe deploys the Taurus KEPD 350
precision standoff guided missile system on the Tornado IDS.
The Spanish Air Force uses it to arm its EF-18 aircraft, for
whom all missiles were delivered on schedule by August 2010.
Future development enhancements to this system are possible in
such areas as in-flight control, anti-ship operations, integration
within a network enabled environment and integration onto the
Eurofighter Typhoon.

Thailand orders more Gripens

he Royal Thai Air Force has ordered another six Gripen

fighters and a Saab 340AEW worth approximately 2.2 billion
SEK. The six Gripen aircraft are of the single-seat C version and
the project duration is between 2010 -2013.

The order is a follow-up to an earlier order in 2008 when
Thailand ordered six Gripens along with the Saab 340AEW
aircraft. “The order strengthens the cooperation between
Thailand and Sweden. It also serves as further proof of Saab’s
ability to deliver sophisticated integrated defence systems as
well as strengthening international faith in the Gripen system,”
said Hakan Buskhe CEO of Saab.

Cassidian radar for
German F125 frigates

C assidian, the recently renamed defence and security division
of EADS, is equipping the German Navy’s new F125
stabilisation frigates with their newly developed TRS-4D/NR
radar, which detects movements on the sea and in the air with
previously unattainable precision. Cassidian has received an
order for four naval radars and one land-based system from
Blohm & Voss Naval GmbH, in Hamburg, Germany.

As per its name, the TRS-4D symbolises the step from
the conventional system design of the TRS-3D into a “new
dimension”. The TRS-4D radar is based on a new aerial
concept and the latest radar technology which, in comparison to
conventional radar systems, enables completely new options for
location and surveillance. For the new F125 frigates, each radar
is installed with four fixed, i.e. non-rotating, aerial panels. The
TRS-3D on the other hand works with a rotating aerial, using
the technology of electronic beam scanning (E-Scan), which is
deployed for both conventional, mechanically rotating aerials
and immovably mounted radar aerial panels such as those used
on the F125. From 2016, the four F125 frigates of the Baden-
Wiirttemberg-class should replace the F122 Bremen-class ships.

RAF’s 7th C-17 Globemaster llI

oeing has delivered the seventh C-17 Globemaster III to the
Royal Air Force during a ceremony at Boeing’s final assembly
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facility in Long Beach. The United Kingdom’s fleet of C-17s have
logged more than 60,000 flight hours, and supported humanitarian
and disaster-relief missions to Pakistan, Haiti and Chile. Assigned
to N0.99 Squadron at RAF Brize Norton near Oxford, C-17s
provide critical airlift capability for the nation’s Joint Rapid
Reaction Force. Brize Norton is the RAF’s main operating base
for strategic air transport and air-to-air refuelling.

SAAF's first Gripen pilots

he South African Air Force (SAAF) have introduced the first

locally-qualified Saab Gripen fighter pilots during a solo flying
event held at Air Force Base Makhado. The four pilots, three males
and a first-ever SAAF female Gripen fighter pilot, successfully
completed the type Operational Conversion Course (OCC).
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reducing the aircraft’s response time in emergency humanitarian
and disaster relief operations.

The modernisation programme also includes an indigenously-
designed digital glass cockpit, featuring ergonomic man-
machine interfaces that take into consideration the RSAF
crew anthropology and human factors efficacy, resulting in
reduced crew workload and operational fatigue. In addition,
the first redelivered C-130B is upgraded with an Auxiliary
Power Unit and Environmental Control System (APU / ECS)
to provide commonality with the C-130H. With an improved
air conditioning system and electrical power redundancy, this
C-130B aircraft will be at par with RSAF’s younger fleet of
C-130H aircraft in terms of mission availability.

The SAAF has stated that the “achievement is a milestone
in the history of South Africa, the SANDF and the SAAF as this
is the first OCC to be presented by local SAAF pilot instructors
from No.2 Squadron”. The South African Air Force had ordered
28 Saab Gripen C&D advanced fighters in 1999 as part of a
“strategic defence package,” along with 24 BAE Systems Hawk
Mk.120 lead-in fighter trainers.

The first four Project Ukhozi two-seat SAAF Gripen Ds were
delivered on 17 September 2008 during the opening ceremony of
that year’s Africa Aerospace and Defence exhibition. Gripen D
deliveries were completed in July 2009 and the first two Gripen
Cs arrived in South Africa in February 2010. The SAAF currently
has nine D and six C-model aircraft. Delivery of the last aircraft
is expected in 2012, when SAAF will have 26 of the type, having
trimmed two from its original order.

‘Modernised’ C-130s for RSAF

T Aerospace has re-delivered the first of 10 modernised

C-130 Hercules transport aircraft to the Republic of Singapore
Air Force (RSAF), equipped with a modernised avionics suite
that significantly improves the operational readiness, despatch
reliability and operational efficiency of the aircraft. The new
avionics suite is Global Air Traffic Management (GATM)
compliant, and enables the aircraft to navigate safely, efficiently
and accurately through CNS/ATM-regulated airspace worldwide,

Pilatus PC-21s for Swiss Air Force

he Swiss Air Force is to expand its PC-21 Jet Pilot Training

System (JEPAS) with a follow-up order for two further
PC-21 turboprop training aircraft with logistics and engineering
services, plus another debriefing system. The contract with
Armasuisse, the Procurement and Technology Unit of the Swiss
Federal Department of Defence, Civil Protection and Sport
(DDPS), was signed in Stans on 17 December 2010 with delivery
scheduled for the first half of 2012.
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The Swiss Air Force took delivery of a fleet of six Pilatus
PC-21 training aircraft in summer 2008 and Swiss Air Force
pilots thereafter transfer directly to the F/A-18 fighter after basic
training on the NCPC-7 and thorough instruction on the PC-21
Jet Pilot Training System (JEPAS). The PC-21’s state-of-the-art
cockpit is designed to simulate the functions of a modern combat
aircraft which enables the operator to train pertinent skills at a
very early stage of training.

As Oscar J. Schwenk, CEO and Chairman of the Board of
Directors, commented, ‘“The Swiss Air Force has achieved its main
goal in purchasing the PC-21s, which is to train future military
pilots to a higher standard in a shorter timeframe with the help of a
high-performance, cost-effective training system designed to allow
a direct transfer to the F/A-18 fighter jet. We are tremendously
proud of the Swiss Air Force for their pioneering work! Our
innovative PC-21 training system is creating a stir, and has also
attracted the attention of numerous other air forces.”

Super Hornets for RAAF

B oeing has delivered four new F/A-18F Super Hornets to
the Royal Australian Air Force (RAAF) Base Amberley,
expanding the RAAF’s fleet of the advanced multirole fighters
to 15. This has enabled the RAAF’s achievement of Initial
Operating Capability (IOC) by No.1 Squadron at Amberley.
Boeing has delivered all 15 Super Hornets to Australia ahead
of schedule.

of Naval Aviation. The milestone aircraft, which will be based
at Naval Air Station Whiting Field in Milton, Florida, was
handed over to Rear Admiral William G. Sizemore, Chief of
Naval Air Training on 7 December 2010, in a ceremony at HBC
headquarters in Wichita.

Imminent deliveries of
Airbus Military A330 MRTTs

he Airbus Military A330 Multi Role Tanker Transport is

poised to be delivered to three different customers in 2011,
following a flurry of activities which ended 2010, and with
its position cemented as the only tanker offered in the US Air
Force’s KC-X tanker competition that is “real, certified, flying
and refuelling.”

The December arrival was the third Super Hornet delivery to
the base during 2010. Three aircraft in the latest delivery were
pre-wired for potential conversion to electronic attack capability
during production at Boeing facilities in St. Louis; the remaining
nine aircraft in the contract will be pre-wired in the same way
before delivery to the RAAF’s No. 6 Squadron.

The Australian government had announced in March 2007
that it would acquire 24 of the advanced Block II versions of the
Super Hornet, all of which are equipped with the Raytheon-built
APG-79 Active Electronically Scanned Array (AESA) radar.

Centennial T-6B Texan Il for U.S. Navy

I I awker Beechcraft Corporation (HBC) has delivered a
specially painted T-6B Texan II trainer aircraft to the United
States Navy as part of the commemoration of the Centennial

In a major exercise with the Portuguese Air Force on three
days in November, 25 F-16A/B pilots underwent air-to-air
refuelling training, conducting more than 70 dry and wet contacts
in different weapons configurations, thereafter expressing their
satisfaction with the refuelling systems including the proven
Aerial Refuelling Boom System (ARBS).

On 13 December 2010, the A330 MRTT Future Strategic
Transport Aircraft (FSTA) for the UK’s Royal Air Force
successfully completed a series of dry contacts for the first time,
performing simulated refuelling with a F-18 fighter using the
FSTA’s Fuselage Refuelling Unit. The Fuselage Refuelling Unit
is the same that is offered on the EADS North America KC-45,
the configuration of the A330 MRTT that is being offered to
the U.S. Air Force.
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Italian Guardia di Finanza's
second AW139

gustaWestland has delivered a second AW139 medium
twin helicopter to the Italian Guardia di Finanza (Customs
and Border Patrol Service). The aircraft was accepted by Gen.
Michele Adinolfi, Guardia di Finanza Chief of Staff and Gen.
Daniele Caprino, Interregional Commander for North-East Italy,
during an official ceremony held at AgustaWestland’s Vergiate
plant. The Guardia di Finanza’s first AW 139 was delivered in
mid-2009.
The AW139s are being incorporated into the Guardia
di Finanza’s Aviation Service fleet as its new generation
medium twin-engined helicopter, replacing older models. The
AW139s will perform several missions including surveillance,
reconnaissance, maritime patrol, law enforcement and homeland
security.

= =
s

EC 145s for Kazakhstan

he Kazakhstan Government has signed two agreements that

will result in the creation of a joint company and delivery of
45 EC145s to the Kazakhstan military. The deals were signed
in Paris during an official visit of the Kazakhstan President,
Nursultan Abishuly Nazarbayev to France in October 2010.

A 50/50 joint venture will be established by Eurocopter and
Kazakhstan Engineering to assemble and customise EC145s
(as KH145s in Kazakhstan) as well as provide training and
maintenance to support the helicopter in the new economic zone

to be created by Belarus, Kazakhstan, Russia and other central
Asian republics. The venture will be located in Astana and the
first KH145s will be produced in 2011. Under the terms of a
memorandum of understanding the new enterprise will assemble
45 EC145s within the next six years for the Kazakhstan Ministry
of Defence, with the first six due to be delivered in 2011.

LEAP-X selected to
power Airbus A320neo

Airbus has selected CFM International’s advanced LEAP-X
engine as part of its offering for the new A320neo (new
engine option). The new airplane/engine combination could enter
commercial service by spring 2016.

CFM launched the new LEAP-X engine as a totally new
centreline engine in 2008 and the company held extensive
discussions with potential customers around the globe, both
airlines and leasing companies, to help define LEAP-X
engine configuration to ensure that it meets their fundamental
requirements of reliability, fuel efficiency, maintenance costs,
and environmental performance.

CFM is currently receiving hardware for the build-up of
eCore Demonstrator 2, which will begin testing in mid-2011.
eCore Demo 2 will feature a 10-stage high-pressure compressor
and two-stage high-pressure turbine, along with the lean burn,
low emissions TAPS combustor. CFM will run a third core
configuration in 2012, just prior to the first full LEAP-X1C
engine test in early 2013.

7,000th CFM56-7B engine

delivered to Boeing

FM International has delivered the 7,000th CFM56-7B engine

to Boeing Commercial Airplanes, paving the way for delivery
of the 3,500th Next-Generation 737 aircraft. COPA Airlines will
receive the engines on its Next-Generation 737 later this year.
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As the Next-Generation 737 family continues its
unprecedented success, the two companies are also celebrating
another major milestone. On 31 October 1980, Boeing and
CFM signed an agreement that would help change the face of
commercial aviation: the CFM56-3 engine would become the
exclusive powerplant for the Boeing 737-300/-400/-500 series
of aircraft.

Boeing will shortly begin flight testing the advanced CFM56-
7BE engine that will provide at least an additional 1 percent
improvement in fuel burn as well as 4 percent lower maintenance
costs (depending on the thrust rating). The aircraft is on schedule
for certification and entry into service in third quarter of 2011.

CAE simulators for
Airbus A350 XWB FFSs

AE has signed a contract with Airbus to design and

manufacture two CAE 7000 Series full-flight simulators
(FFSs) for the Airbus A350 XWB, representing the world’s
first FESs for the new long-range aircraft. In addition, CAE will
develop six CAE SimfinityTM A350 XWB Airbus Procedures
Trainers. CAE also signed contracts with Airbus to perform a
range of upgrades on Airbus-owned FFSs and has received a
contract from a North American customer to provide a Boeing
777 FES. The contracts are valued at approximately C$70 million
and bring the total FES sales that CAE has announced to date in
fiscal year 2011 to nine.

CAE has designed, developed and delivered the word’s first
full-flight simulators for more than 40 new aircraft representing
16 different original equipment manufacturers (OEMs). The first
FFS for the A350 XWB is scheduled to be delivered in late 2012
to the Airbus Training Centre in Toulouse, France, where it will
be used by Airbus to support aircraft training developments and
certification, as well as for initial training of pilots for customers
taking delivery of the aircraft. The A350 XWB FFSs will feature
the industry-leading CAE TroposTM-6000 visual system and the
CAE TrueTM Airport visual database update service, as well as
a six-degree-of-freedom CAE TrueTM Electric Motion System.
The CAE Simfinity Airbus Procedures Trainers (APT) provide
a fully simulated Airbus aircraft cockpit using the same Level
D simulation model as the FFS.

Cobham partners with
Rockwell Collins on C919

Avionics manufacturer Rockwell Collins has selected Cobham
as its partner for the Cabin Core System (CCS) on China’s
indigenous narrow body airliner, the Commercial Aircraft
Corporation of China (COMAC) C919. Rockwell Collins’ CCS
will allow flight attendants to control all subsystems on the
aircraft, including in-flight entertainment, passenger connectivity,
heating/cooling and lighting. Cobham will provide the Distributed
Passenger Address System (DPAS) as part of the Rockwell Collins
CCS, which will be standard equipment on all C919s.

Airbus’ 10,000th order with Virgin
America’s 60 A320 deal

irbus announced its 10,000th order with a firm contract

from Virgin America for 60 A320s, including 30 A320neo
aircraft, the first firm order for the A320 new engine option, with
Virgin America becoming launch customer for the A320neo. The
30 A320s will feature fuel-saving large wing tip devices called
‘Sharklets,” although Virgin America has not yet announced
its engine choice on the newly ordered A320s or the A320neo.
Seating configuration on the aircraft will be the same as its existing
A320 fleet (146-149 seats) in a two-class configuration.

New record deliveries for Airbus

Airbus has increased its production output for the ninth year
in arow and achieved a new company record of 510 (2009:
498) commercial aircraft deliveries to 94 customers (of which
19 were new). Deliveries included 401 A320 Family aircraft, 91
A330/A340s and 18 A380s. From its military division, Airbus
delivered 20 light and medium military and transport aircraft
(CN235 and C295), exceeding the 2009 figure by four aircraft.

Airbus booked 644 commercial aircraft orders (574 net) in
2010. The value of the new orders surpassed US$84 billion gross
(US$74 billion net) at list prices. This represents 51 per cent
by units of the 2010 gross worldwide market share of aircraft
beyond 100 seats (52 % net). Airbus won 21 new orders for its
military aircraft (CN235 and C295).

The new commercial orders include 452 A320 Family
aircraft, 160 A330/A340/A350 XWB Family aircraft and 32
new orders for the A380. At 2010 years end, Airbus’ commercial
order book backlog was 3,552 aircraft valued at over US$480
billion at list prices, or equalling six years of full production
while the military backlog stood at 247 aircraft.

In 2010, Airbus launched the A320neo (new engine option),
offering 15 per cent less fuel burn. This is equivalent to a saving
of up to 3,600 tonnes of CO2 emissions per aircraft per year. The
A350 XWB continued winning key strategic campaigns during
2010, boosting the total orders for the family to 583 and number
of customers to 36 by year end. On the industrial side, 2010 saw
the start of manufacturing of the first A350 XWB components and
sub assemblies at section level. The systems test rig (Iron Bird)
for the A350 XWB started operations in December.
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Recaro Aircraft Seating
sets new records

ecaro Aircraft Seating of Germany produced more than

10,000 seats worldwide in November 2010 and the
company’s international manufacturing network expects to set
a new record for the year with a total of 70,000 units.

“The high production numbers are driven by the huge
demand for Recaro economy class seats from international
airlines. The development at our production site in Swiebodzin
is remarkable,” said Dr. Mark Hiller, Chief Operations Officer.
“We want to maintain the current production volume at our
main plant in Schwaebisch Hall where we launch our new seat
programmes. We plan to gradually increase production capacity
at our plants in Poland and the USA,” continued Hiller. “We have
started a third production line at our factory in Swiebodzin.”

Bombardier business jets

ombardier Aerospace has received firm orders for five

midsize Learjet 85 and two large cabin Challenger 605
jets from multiple companies of the same group, for principal
operation in Germany by Munich-based Jet Air Flug. The total
value of the order is approximately US $155 million.

“Our strategy is clear: we want to combine the world’s most
advanced aircraft with the highest safety standards along with
the world’s best service. The Learjet 85 and Challenger 605 jets
complement each other very well, offering the perfect range and
cabin versatility. Adding these new jets to our fleet will ensure
we meet the needs of our very strong existing customer base in
Western Europe and Russia as well as supporting our ambitious
plans into Africa,” said Patrick Raftery, Group CEO, Jet Air.

F-35 JSF achieves flight test target

O n9 December 2010, the Lockheed Martin F-35 Lightning 1T
programme reached its 2010 goal of 394 test flights as
established by the Joint Strike Fighter Programme Office and
Lockheed Martin. Since first flight of the F-35 on 15 December
2006, the programme has logged a total of 531 flights, expanding
the performance envelope of the three F-35 variants and testing
the mission systems.

“While we are still behind on our overall STOVL variant
testing, we are working through a plan to get this back on track,”
stated J.D. McFarlan, Lockheed Martin Vice President of F-35
Test and Verification.

Both the F-35B short takeoff/vertical landing (STOVL) and
the F-35A conventional takeoff and landing (CTOL) variants
have exceeded their monthly flight targets, but the F-35C carrier
variant (CV) was just two flights short of its plan.

US Air Force examines J-STARS Options

Goodrich MS-177 (previously SYERS-3) very high-

resolution digital camera has been tested by the US Air
Force onboard the Northrop Grumman E-8C Joint Surveillance
Target Attack Radar System (J-STARS) testbed (T-3) during
August 2010. Linked to the aircraft’s navigation system to
provide precise location information, the camera allows the
mission crew in the aircraft to visibly identify vehicles tracked
by its AN/APY-7 radar. T-3 has completed four test flights with
the sensor onboard.

The MS-177 has been developed from the Senior Year
Electro-Optical Reconnaissance System (SYERS) operated by
the Lockheed US-fleet. It has not been decided if the 1300 Ib
(591 kg) MS-177 will be introduced on the J-STARS fleet or on
another platform. Plans to replace the AN/APY-7 of the E-8C
with the Multi-Platform Radar Technology Insertion Programme
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(MR-RTIP) radar are on hold and an analysis of alternatives
is being conducted by the US Air Force about the future of its
battlefield surveillance capabilities. Northrop Grumman now
proposes to install an upgraded AN/APY-7 with additional
check fairings on the E-8C, as well as continuing to replace the
existing Pratt & Whitney TF33-PW-102C engines with newer
JT8D-219s, at a cost of less than $3 billion. Installation of the
MP-RTIP and other upgrades previously put forward would have
cost an excess of $5 billion.

Airbus wins large Chinese orders

i Hai, President of China Aviation Supplies Holding

Company (CAS) and Tom Enders, President and Chief
Executive Officer (CEO) of Airbus, signed a deal covering the
purchase of 102 airliners on 4 November at the Elysée Palace
in Paris. The ceremony was undertaken in the presence of the
Chinese President Hu Jintao; the French President Nicolas
Sarkozy; the UK Minister of Industry Mark Prisk and Louis
Gallois CEO of EADS.

The 102 aircraft comprise 66 new-build that include 50
A320 family aircraft, six A330s and ten A350XWB, plus 36
previously announced A330s. Details of the variants to be
acquired, the delivery schedule and the airliner’s ultimate
operators have not been released, but the aircraft are believed
to be destined for Air China, China Eastern and China Southern.
It has been confirmed that six A330s and 30 A320 family
aircraft are destined for China Southern, as details of the $3.4
billion contract were posted on the Hong Kong stock market
on 4 November 2010.

Meanwhile, Hong Kong Airlines signed a firm order for
seven Airbus A330-200s and three A330-300s on 13 October,
confirming a deal (originally for ten A330-200s) announced
at the Farnborough International Air Show in July 2010. The
airliners will be handed over from 2012. At the same time
the carrier confirmed it would convert existing orders for
15 A330-200 into A350XWBs, which will be handed over
from 2018.

Lightweight CASSIDIAN transponder

he European Aviation Safety Agency (EASA) has certified

Cassidian’s newly developed LTR 400 family of transponders
to the latest standards which includes both civil as well as military
applications for the equipment. The very low weight equipment,
which is suitable for the identification of military aircraft as well
as for use in civil air traffic control, is amongst the first in Europe
to achieve this platform-independent approval.

At 2.8 kilograms, the LTR 400 is currently the smallest and
lightest transponder worldwide, which can be used without
any restrictions for both civilian air traffic control and military
applications to identify friendly units. This unit operates to the
latest civilian air traffic control standard, Mode S “Enhanced
Surveillance”. Together with the encryption and decryption
computers from Cassidian, it can also be used in all currently
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widespread military modes. Owing to its low weight, the LTR
400-A is particularly suitable for use on board helicopters and
unmanned aerial vehicles. This equipment has already been
ordered to equip Eurocopter’s EC 635 helicopter.

Aster intercept of
tactical ballistic missile

ithin framework of the FSAF development programme

whose aim is to provide the SAMP/T system with an
anti-tactical ballistic missile defence capability, EUROSAM
has carried out a system firing at the Direction Générale de
I’Armement (DGA EM) test range located in Biscarrosse
(south western France). The target used for the firing was
representative of a medium-range ballistic missile. All
successive phases of the operational engagement of a ballistic
missile ran nominally, from target designation transmission
to the SAMP/T firing control system, target acquisition by the
ARABEL radar, engagement sequence and firing decision,
ASTER missile flight sequence and guidance through to target
interception.

The SAMP/T system comprises the Engagement Module, the
ARABEL Radar and Identification Module with its Electrical
Generation Unit, a Vertical Launch Unit and the ASTER 30
Blockl1 Missile.

LEAP-X1C launched for China’s C919

In mid-November 2010, Commercial Aircraft Corporation
of China (COMAC) and CFM International launched the
LEAP-X1C-powered C919. Air China, China Eastern, China
Southern, Hainan Airlines, CDB Leasing Company, and GE
Capital Aviation Services (GECAS) have ordered a combined
total of 100 new aircraft with first deliveries scheduled for
2016.

COMAC selected CFM’s advanced new LEAP-X engine
as the sole western powerplant for the C919 in December
2009. COMAC has forecasted global sales of more than
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2,000 C919 aircraft over the 20 years following entry into
service. The two companies are nearing the completion of
the joint definition phase and CFM is on schedule to freeze
the LEAP-X design by the end of 2011 with the first full
LEAP-X engine to go on test in early 2013. COMAC has
opted for a complete Integrated Propulsion System (IPS) for
the C919. CFM will provide the engine and, in partnership
with Nexcelle*, the nacelle and thrust reverser to deliver a
complete IPS solution to COMAC.

Cobham ‘Fifth Gen’ Refuelling Pod

obham’s latest ‘fifth generation” 905E Air-to-Air Refuelling

(AAR) pod has been certified as part of the Airbus A330
Multi Role Tanker Transport (MRTT), which achieved military
certification ahead of the planned first deliveries to the Royal
Australian Air force.

Each Australian MRTT carries two 905E pods, one on each
under wing station and individually capable of delivering fuel at
420 US gallons per minute. The pods features the latest version
of Cobham’s electric hose reel drive system and state of the art
digital control and monitoring system, also fitted with Cobham’s
new high-speed variable drag drogue, which is key to meeting
the extended aerial refuelling speed range of 180 knots to 325
knots (330km/h to 600km/h). This enables a single tanker to
support a variety of aircraft from the Boeing V-22 Osprey to
the latest generation fast jets such as the Lockheed Martin F-35
Lightning II Joint Strike Fighter.

First Italian Air Force T-346A trainers

lenia Aermacchi has unveiled the first two M-346 advanced

trainers from the first batch of six aircraft for the Italian Air
Force, at its Venegono Superiore factory. The first two T-346As
will be delivered to the Experimental Flying Unit at Pratica di Mare
Air Force Base, near Rome, where they will undergo operational
evaluation testing. During 2011 the Italian Air Force will receive
the other four aircraft, becoming the world’s first air force equipped
with a new advanced training line based on the M-346, the most
modern trainer currently available to train military pilots destined
to fly the latest 4th and 5th generation fighters.

This marks the beginning of a new phase for the M-346. The
new highly automated production line is already working on the
other four Italian Air Force aircraft and has launched production of
the 12 trainers ordered by the Republic of Singapore Air Force.

First NH90 TTH for Spain

urocopter has conducted maiden flight of Spain’s NH90

TTH tactical transport helicopter at its Marignane facility
in France. A multidisciplinary team from Eurocopter Espana
contributed to this Spanish NH90 programme milestone, which
involved the first NH90 equipped with GE CT7-8F5 engines. The
helicopter will be transferred to Eurocopter’s Albacete, Spain
facility in 2011 to continue with development flight tests leading
to its full qualification by the Spanish Ministry of Defence.
Deliveries of NH90 TTHs for the Spanish Armed Forces are
scheduled to begin in 2012.

Fourth Airbus Military A400M first flight

he fourth Airbus Military A400M military airlifter has made

its first flight, marking culmination of a highly successful
year which also saw the fleet of Grizzly development aircraft
complete just over 1,000 hours flight-time and 300 flights. Known
as Grizzly 4, the aircraft took off from Seville in Spain with a
weight of 130 tonnes for a five hour and ten minutes flight.

Experimental Test Pilot Klaus-Dietrich Flade captained the
flight, supported by Experimental Test Pilot Christophe Cail. The
crew also included Test Flight Engineers Jose Aragon-Gomez and
Bruno Bigand and Flight Test Engineers Jose Casado-Corpas as
also Catherine Schneider, the last named being the first female
Flight Test Engineer and test crew member to participate in an
A400M first flight.

Following the A400M’s maiden flight on 11 December
2009, Grizzly 2 and Grizzly 3 made their first flights in
respectively April and July 2010 and carried out “outstanding
demonstrations of the A400M’s handling qualities” at the Berlin
and Farnborough air shows.
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Raytheon’s SLAMRAAM test firing

aytheon Company’s SLAMRAAM (Surface Launched

Advanced Medium Range Air-to-Air Missile) system
successfully participated in a second ballistic test vehicle firing
at Eglin Air Force Base, Florida. This is the second test firing of
AMRAAM missiles from the new Family of Medium Tactical
Vehicle (FMTV) platform.

The primary objective of this second ballistic test vehicle
firing was to collect environmental data to characterise missile
launch effects on the FMTYV platform. These data provide input
to engineering level assessments in support of system fielding
requirements. In conjunction with the August 2010 test, the
ballistic test vehicle firings were completed to verify that all
system components have been successfully transitioned onto
the new platform.

SLAMRAAM is a versatile, state-of-the-art air defence
system that can counter current and emerging cruise missile
threats and a wide range of advanced aircraft threats. This
affordable adaptation of the AMRAAM to meet emerging
needs provides a system of highly mobile battlefield elements
networked and geographically distributed to provide integrated
fire control capability against airborne threats.

Javelin fired from Stryker IFV

he Raytheon-Lockheed Martin Javelin Joint Venture reached

a major milestone with the first Javelin missile firings from
a Common Remote Operations Weapon Station II. The station
was mounted on a Stryker Infantry Fighting Vehicle (IFV) in a
near-tactical configuration. Three missiles impacted their targets
at 500 and 1,000 meters (1,640 and 3,280 feet) downrange,
confirming the successful integration of the Javelin into the
CROWS 1II. The Javelin vehicle launch box, fire control unit and
remote weapon system communicated effectively, resulting in
an optimal firing of the missiles.

“The integration of the Javelin Weapon System with the
Stryker IFV will give a precision fire capability that is organic
and immediately available to the warfighter,” said Duane
Gooden, programme director of Raytheon’s Javelin program and
president of the Javelin Joint Venture. “This enables soldiers to
stay protected inside the Stryker while still employing Javelin
against a broad array of targets.” The Stryker IFV armoured
personal carrier has been used by the U.S. Army in Iraq and
Afghanistan since 2003.

Electronica S.p.A.'s counter measures

he Italian Air Force (IAF) has selected the ELT/572 DIRCM

(Directional InfraRed Countermeasures) by Elettronica S.p.A.
for the protection of its platforms, which include the C-27],
C-130 and EH-101, being the first European Air Force to equip
its platforms with such an innovative DIRCM system based on
state-of-the-art technology. The contract would be fulfilled in
about 3 years at a value of 25.4 million Euros with the first system

deliveries scheduled at the
end of 2013. The selected
system is a dual-turret
configuration ensuring a
full 360° defensive coverage
of the airborne platform
against the shoulder-
launched MANPADS (that
represent one of the highest
priority threats to platform
survivability during take-off
and landing phases). The
ELT/572 system is based
on fibre laser innovative
technology that affords
considerable advantages in terms of high precision performances
and easy on board installation.

ThalesRaytheonSystems

for German air defence radar

halesRaytheonSystems (TRS), in collaboration with Thales

Germany, has been selected by the German Federal Office
for Defence Technology and Procurement to supply six Ground
Master 400 (GM 400) long-range air defence radars for the
Aktives Radarrundsuchgerdit fiir den Einsatzfiihrungsdienst
(ARED) programme. The ARED contract, valued around €100
million ($140 million), was awarded during a signing ceremony
in Koblenz attended by representatives from the German Federal
Office for Defence Technology and Procurement.

ThalesRaytheonSystems and Thales Germany will work with
local German companies, including SERCO GmbH located in
Bonn and EADS Deutschland GmbH in Unterschleissheim, to
replace the six Thales Medium-Power Radars (MPR) supplied
in the late-1970s. TRS is contracted to supply the new radars
by 2015.
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A Continuing Love Story
Some great aviation

e

Contrails of the Boeing 747.

Boeing 747 past
a half Moon !!

Boeing 757 against

a full Moon !!
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Airbus 340 rainbow contrail
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F-15C Eagle in the fastest takeoff ever measured.

Airbus A330 landing at Amsterdam under dramatic skies.

Goliath : Russia’s Antonov 225 - largest aircraft in the world.

e T R

0. .0 =
- inopsnamyn ffA0NEES

. e B . o e e
e e e = e T e o R

Supersonic stakes : Last official
it flight of Concorde 101.
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Mirror Image-for real : Sukhoi Su-27s close and tight.
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Dramatic approach : Boeing 757 at Gatwick.

Boeing 757 and wing vortex.
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Sweet & Sour Carrier

Talk of enterprise ! A UK-based Hong
Kong chef-turned-entrepreneur, who
is also a Zhuhai lawmaker, has made
a bid for the Royal Navy’s aircraft
carrier HMS Invincible which is being
sold off by Britain as part of Defence
restructuring. Lam Kin-bong, whoruns
a chain of Chinese restaurants in the
WestMidlands of England, says his bid
is purely commercial and has nothing
to do with the military — he wants to
use the 22,000 tonne carrier as a vast
nightclub.

MANLND ACADEMICS FAGERLY AWAT
THE ARRIMAL oF HMS MAIWCIBLE..

(From : South China Morning Post).

However, defence observers are not
so convinced as this is exactly what
happened when the Chinese bought the
former Russian carrier Varyag, towed it
to China and now — surprise, surprise,
the enterprising Chinese Shipyards have
resurrected this to become China’s first
operational aircraft carrier.

Raunchy videos on

‘Enterprise’

In December 1971, the USS Enterprise
sailed into the Bay of Bengal in a show
of solidarity with the beleaguered Pak
forces in erstwhile East Pakistan but the
show was over and Bangladesh shortly
was areality. 40 years later, now under
command of an officer who must have
beenindiapers then, the USS Enterprise
isin the news for acompletely different
reason. Its Commander is being
investigated for airing, on the ship’s
closed-circuit television, videos which
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are ‘inappropriate’. In plain language,
the raunchy videos were full of sexual
innuendo, and shown to the 6000
crew members while the ship was on
deployment supporting America’s wars
in Iraq and Afghanistan.

‘Beam me down, Scotty’ !

Sit still !

Alarmed at the increasing numbers
of passengers who rush to open the
overhead bins even as their airliner is
still taxing, India’s Directorate General
of Civil Aviation have notified two
new rules to constrain impatient folks.
Under the new rules, such behaviour
is punishable with imprisonment or
fine or both.
‘But we are like that only’.

We are optimists

Inspite of La Belle France having such
a joyful image, according to a Gallup
poll of 53 countries, the French are
the world’s saddest people, being
champions of scepticism. On the other
hand Indians are the greatest optimists,
predicting that they will be increasingly
prosperous in the times ahead. Even in
war-torn countries like Afghanistan and
Iraq, respondents appeared to be more
confident of the future.

Is the West missing out on something?

Moving the Lord

Delhi’s International Airport may boast
one of the longest runways in the world

Not DIAL, but floodwaters over
Rockhampton’s runway 33 in Australia.
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(at 14,620 ft) but at least one third of it
is not cleared for use because a statue
of Shiv Murty, the lord of destruction
is located such that the descending
aircraft have to remain well above
runway 29 before they are cleared for
touchdown. The obvious solution is to
shift the statue to a different location
where it will not affect air traffic but
this does not account for the fact that
the statue is located at a spot which has
acquired great sentimental significance
over some time.

Lord, have mercy!

Art imitates life

This remarkable, virtual mirror image,
is of a kite (the falcon kind) attacking
a kite (of the paper kind) during
the International Kite Festival in
Ahmedabad on 10 January 2011. Kite-
enthusiasts from 36 countries were
participating in the annual festival but
no one expected this stand off.

Kiss me not!

An amorous pilot of an Indian airliner
has been grounded, his flying license
revoked after he allegedly kissed an
airhostess in the cockpit during the long
Delhi-Bangalore-Hyderabad-Cochin
sector. The girl was too stunned to react
at first but as the pilot tried it again, she
‘escaped’ to the passenger cabin.
Safety in numbers!
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