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On Land. At Sea. In Flight.

Fact not fiction. Science not speculation.

Launched in 2014, UST is
the first ever publication to
focus entirely on providing
independent coverage of the
engineering of unmanned
systems. UST has grown at an
exponential rate. Continuing to
be published bi-monthly,
UST probes the cutting-edge
projects of today to provide
in-depth research insights, using
rigorous investigation backed by
professional peer review
and critical analysis.
UST is an invaluable resource of
actionable intelligence for engineers
whilst also providing a targeted
promotional platform for those with
products and services of interest
to them. If you want to seize more
than your fair share of the fresh
opportunities being created in this
exciting sphere, then UST is an
absolute must.
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Platform one

Unmanned vehicle dossiers & digests

The UST news section is focused on technological
development. Business and politics are only covered
in so far as they impact directly on engineering solutions.
From the outset UST has established itself as a
publication that deals in hard science.

Each issue of UST contains at least one main dossier and
one digest offering an incredibly detailed look at a highprofile unmanned vehicle project, revealing many secrets of
the technology that are simply not reported anywhere else.

UST insights
Insights reveal the latest technological advances across
all unmanned vehicle platforms, as well as a number of
specific industry applications. UAVs, UGVs, UUVs, USVs
and Unmanned Space Vehicles will all take their place in
the spotlight, as well as sectors utilising this burgeoning
technology including Mining, Agriculture, Surveillance,
Inspection & Security applications. UST is dedicated to
providing invaluable knowledge for engineers.

Powerplant dossiers
The world of unmanned systems has created new
requirements for small internal combustion engines and
electric motors, to the extent that currently there is far from
agreement as to the most appropriate technical solution.
A host of different approaches are being exploited, from
Wankel rotary to reciprocating, from battery electric to fuel
cell and all manner of hybrids. Each of UST’s powerplant
dossiers explores in depth one of the diverse innovative
power units at the forefront of today’s unmanned revolution.

Read all back issues online
www.ust-media.com
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Content overview
Ian Bamsey
Editorial Director

Focus articles
Revisited just once every 3 years the focus acts as an
excellent source of reference on specific products and
types of engineering service – topics covered include:
• 5G Radio • Additive Layer Manufacturing • Advanced Materials
• Ancillary Engine Systems • Antenna • Artificial Intelligence (AI)
• Autopilots • Batteries • Cable Harnesses • Composites • Connectors
• Data Storage • Design Software • Electric Motors • Embedded Computing
• Engine Control Units • Fuel Cells • Gimbals • Ground Control Systems
• Image sensing / cameras • IMUs, Gyros & Accelerometers
• Launch Systems • LiDaR • Machine Learning • Maintenance
• Motion Control • Motor Controllers • Navigation System • Parachutes
• Performance Monitoring • Personal Information Systems
• Power Management Systems • Propellers • Radio Links & Telemetry
• Real Time Operating Systems • Sense & Avoid / Radar • Servo Actuators
• Simulation & Testing • Solar Power • Sonar & Acoustic Systems
• Thermal sensors • Transponders • Wireless charging

Ian Bamsey is a world
renowned technology writer and
editor. Over the past 25 years
he has created publications
covering the technology of
racecars and race engines and more recently
he was one of the founders of Unmanned
Systems Technology magazine.
Bamsey is now concentrating his attention
on the equally complex and innovative world
of unmanned systems technology. The same
challenges of engineering efficiency are present
here together with a lot more freedom for
experimentation with alternative solutions.

Nick Flaherty
Technology Editor
Nick Flaherty is one of the
world’s leading electronics
technology journalists. He
has been covering the latest
developments in semiconductor,
embedded software and electronics technology
for the last 25 years as a writer, editor, analyst
and consultant.
His expertise is now applied to the unmanned
systems market, where the technology is moving
fast. He brings detailed technical knowledge,
analysis and experience of hardware and
software system development to deliver a
unique insight into the challenges of this
exciting, cutting edge market.

Peter Donaldson
Technology Contributor
Peter Donaldson has been
covering the technology of
unmanned vehicle systems in
particular and aerospace and
defence in general since the
mid-1980s. He cut his teeth on a range of titles
covering civil and military helicopters, regional
airliners, UAVs, space technology, military
sensors and communications and advanced
materials and has been a freelance writer and
editor since 2010. Peter has been nominated for
the Bill Gunston Technology Writer of the Year
Award three times.

Rory Jackson
Technology Reporter
Rory Jackson is a technology
analyst and writer. Over
the past five years he has
investigated trends and
advances in aerospace,
machine and digital systems, with particular
regard to the opportunities and threats of
emerging technologies to defence, security,
and heavy industries. His current focus is
on unmanned systems, involving regular
international travel to explore the latest
techniques, ideas and patents from the world’s
most prolific technology hubs.
Interested in joining our editorial team?
Please email ian@ust-media.com
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SubSeaSail Gen6 USSV | Dossier

Solar power generation and wingsail propulsion give this semisubmersible practically unlimited endurance. Peter Donaldson
reports on how it was conceived and developed

Sailing
orders

S

ubSeaSail’s sixth-generation
unmanned sailing vessel
has an unusual configuration

that places most of it under
the surface. This enables it
to keep acoustic sensors clear of wave
noise, leaving only the wingsail and a
small section of the flotation module that
supports it above the surface, where they
provide space for comms components,
small payloads and solar panels.
Described by the company as an
unmanned semi-submersible vessel
(USSV), it is now in service with its
first customer and is also offered for
missions in the realm of ocean science
and defence, including weather and

You have friction
and viscous drag
but not wavemaking drag, so
you need much
less power from
the sail, reducing
its complexity

water monitoring, surveillance, intrusion
detection and even cargo delivery.
Some versions will have the option of
submerging completely to avoid bad
weather, collision or hostile interference.

The Gen6 showing its transparent sail at an angle to the direction
of travel with four sets of three internally mounted solar panels
(Images courtesy of SubSeaSail unless stated otherwise)

with the float at the apex and the hull at the
base. The forward member is the structural
keel, while the post around which the
rudder pivots forms the after-member.
“Pushing a streamlined body through
the water produces less drag than the
same volume would on the surface,
because you don’t have to generate a
wave train,” SubSeaSail’s co-founder
and lead technical partner Chris Todter
explains. “You have friction and viscous
drag, but not wave-making drag, so
you can get away with substantially less
power from the sail, in turn reducing its
size and complexity.”
The wingsail is supported on the
flotation module (buoyancy section)
by a static mast, at the top of which
lightweight antennas, cameras and
lights can be mounted. Pivoting freely
around the mast, the sail is hollow,
transparent and floodable, and needs

The original concept came from a
requirement issued by the US National
Oceanographic and Atmospheric
Administration for a way to move small
‘daughter’ UUVs long distances and

expanded, and the initial patent went
from eight claims to more than 20 that
conceived a series of sizes and forms for
the USSV.
The Gen6’s main hull is a streamlined

no powered actuation.
Transparent materials are used for
the wingsail because several potential
customers envisaged applications in
which low observability in terms of

release them for limited-life missions.
The concept was subsequently greatly

cylindrical body connected to the flotation
body by two members that form a triangle

visual, radar and thermal signatures was
important. The wingsail is open at the
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UAVs | Insight

based Taranis, who specialise in payload
development and back-end analysis for
agricultural photogrammetry,” he says.

capable of up to 6 hours of endurance
per fuel tank at a cruising speed of
100 kph. It runs on gasoline, using Italian

has reworked its digital model of the
UAV to better suit mass production of
its structural components – including

only natural then that the country would
host a number of UAV developers aimed

“We integrated their payload, flew many
hours and took many pictures with it. They
analysed those photos, and determined
the prevalence of diseases, insects, weeds
and other problems to give the farmers a

company Polini Motori’s Thor 250 engine
(a 244 cc single-cylinder two-stroke)
with 1 kW of electric power generated
using an alternator from British racing
technology firm Brise.

the fuselage, struts, spars and chemical
spray lines – using Aeros’ machinery
and processes.
“Aeros will supply the resulting ‘kit
sets’ to us, up to four units per month,

at aerial agriculture services.
UAVita’s Discovery UAV is the latest
platform aimed at this market, with
crop dusting being its primary launch
application. It has been tested extensively

good idea of how and where they should
be treating their crops.”
Deep, field-wide photogrammetry is
crucial for boosting agricultural yields,
Pederiy adds, as most agriculture

Its data link enables up to 300 km of
autonomous flight, and with an MTOW of
170 kg it can carry up to 80 kg of payload
weight, such as tanks of pesticides or
fertilisers inside the fuselage, or gimbals

so that we can assemble the aircraft in
our workshops, integrate the electronics
and the end-user’s desired payloads,
before we then ship the vehicle,”
Pederiy says.

with local farmers, spraying pesticides
at ultra-low volumes, and has also been
used for monitoring crop health using
various cameras, according to the
company’s CTO Yuri Pederiy.

specialists – at least in Ukraine – will not
travel far into the fields. They will stop at
the edges and make projections based
on the samples of data taken there.
The Discovery measures 3.7 m in

with inspection sensors typically mounted
on the strut between its landing wheels.
Over the past six months, UAVita
has partnered with Aeros, a local
ultralight aircraft manufacturer, for

“In the future, we’d like to look into
producing a series-hybrid version of
this UAV. We’re confident about which
generator we’ll pick, but we’re hoping for
a big increase in battery energy density

length with a 6 m wingspan, and is

series production of the Discovery. It

before we go down that route.”

Rory Jackson reports on how developers are meeting the
surging demand for UAVs with greater weight-carrying capacities

O

ver the past few years,
countless organisations
around the world have

realised just how much
cost-effectiveness, safety
and time efficiency can be gained by
using UAVs for logistical tasks such
as carrying cargo, hoisting inspection

engineered to lift heavier weights than
ever before – both in absolute terms,
and relative to their airframe bodies.
Such UAVs now come in a wide range
of sizes and configurations, with a broad
divergence in designs to suit end-users
and their different needs.

Agriculture

equipment or providing temporary
telecoms services.
The enormous demand this has
spurred has given rise to bigger, more

The economy and geography of Ukraine
are dominated by agriculture, with
25 million hectares of crop fields being

powerful unmanned aircraft that are

planted and harvested every year. It is

“Most recently, we partnered with Israel-

Weighty matters
UAVita’s Discovery UAV for agricultural spray and monitoring has
been slightly redesigned for series production (Courtesy of UAVita)
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ith the Farnborough
International Airshow
having transitioned
to a virtual format
for 2020 amid
the ongoing lockdown-related travel

said Fabrizio Boggiani. “Some customers
required a higher capacity for payloads
and longer endurance.
“It is undergoing certification for flight
in non-segregated airspace, and is not
subject to ITAR restrictions.”

AWHero’s official type certification is
expected later this year.
Its capabilities and features were
demonstrated during the first live exercise
for Ocean2020, a project funded by the
European Union’s Preparatory Action on

integrating data from multiple sources.
The 200 kg AWHero has two separate
payload bays and a useful load of 85 kg
for carrying mission sensors such as
maritime radar, EO/IR, SIGINT, Lidar and
comms relays, at a maximum continuous

restrictions, we interviewed a selection
of aerospace technology companies to
learn about their newest UAV-related

The platform will come with a Gabbiano
T-80 surveillance radar, as well as an
EO turret, a Sage electronic intelligence

Defence Research and implemented by
the European Defence Agency.
The AWHero was equipped with a 10 in

speed of 90 knots (or 50 knots for
cruising) and with 55 nautical mile range
on its encrypted data link.

updates and innovations that would
otherwise have been showcased at the
world’s foremost aircraft exhibition.
Leonardo shared the latest details
about its Falco Xplorer S/N0001 UAV,
which has a payload capacity of 350 kg,

system and an automatic identification
system (AIS) for maritime use.
Boggiani added, “There will be further
flights over the next few months to assess
the aircraft’s full range of capabilities,
including its integrated sensors, and to
certify the Xplorer to NATO Stanag 4671,

(25.4 cm) EO/IR and an AIS transceiver,
and it successfully detected, identified
and tracked intruder vessels, operating
from an Italian Navy FREMM-class
frigate in the Mediterranean. Real-time
video and other data from the UAV were
transmitted to the ship’s tactical table and

UK-based rotary engine company
Advanced Innovative Engineering (AIE),
last featured with its 225CS in UST 7
(April/May 2016), spoke to us about its
new 80S product, a multi-fuel Wankel
engine displacing 80 cc.

operational efficiency and a lower

SBG Systems has unveiled its

more than 24 hours’ endurance, and
satcom for BVLOS operations, all within a
1.3 t MTOW.

dramatically expanding the territory over
which it can operate.”
Leonardo also discussed the latest

disseminated to maritime operational
centres in Rome, Brussels and elsewhere
via satellite.

“The 80S is a single-rotor 15 hp, liquidcooled twin-spark plug system, and
needs no rotor change when switching

workload for the rotor’s seal pack.
“This unique closed-loop cooling
technology for rotary engines uses

third-generation series of Ellipse inertial
navigation products, developed for
increased reliability and size optimisation

“Our regular engagement with
customers using our original Falco [as
featured in UST 5, December 2015/January
2016], and its successor the Falco Evo,
prompted the development of the Xplorer,”

on its AWHero rotary UAS. It is currently
going through a military certification
process, the only helicopter in its weight
class to be doing so. With ongoing flight
trials for Italy’s military authorities, the

During the demonstration, the AWHero
was teamed with other unmanned assets
(including Leonardo’s SW-4 Solo optionally
piloted helicopter) to support the persistent
maritime surveillance coverage by

between gasolines and kerosene jet
fuels,” said Alex Vaughn. “With a compact
size [120 x 191 x 250 mm] and a weight
of 5.2 kg, this solution was developed for
VTOL and fixed-wing platforms in direct
drive or hybrid-electric configurations.”

thermal balancing and eliminates wet oil
loss, for cleaner operation and increasing
the life of the engine,” Vaughn added.
“For hybridisation, the engine’s lowest
specific fuel consumption is at its higher
revs: greater efficiency at maximum

in GNSSs.
As Helene Leplomb told us, “A new
64-bit software architecture in the thirdgeneration family allows for more precise
algorithms, which will improve the overall
performance of all the Ellipses in many

As well as high power density and low
vibration being key targets (for missions
oriented towards heavy payloads and

continuous output makes it effective at
recharging batteries on the vehicle.”
The 80S also incorporates ceramic

situations, such as when coupled with
RTK-aiding.”
Further improvements include new

long-range surveillance), the 80S uses
AIE’s patented self-pressurised air rotor
cooling system, for improving gas sealing
at the axial ends of the Wankel’s apex
seals. This results in greater engine

rotor seals, for durability and lower oil
consumption than its forerunners. Its
power-to-weight ratio has been further
improved by integrating the external oil
tank onto the non-drive side of the engine,
which also serves to reduce packaging
complexity, size and overall weight.

dual-band, quad-constellation GNSS
receivers in the Ellipse-N and Ellipse-D
for outputting centimetre-accurate
measurements with RTK processing.
The new Ellipse-D’s enclosure has
also been downsized to 46 x 45 x
32 mm while maintaining the same

Flight plans
Rory Jackson catches up with some of the UAV
technology suppliers who would have been
exhibiting at this airshow had it been able to go ahead
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April/May 2021
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TECHNOLOGY FOCUS:
Imaging Sensors

TECHNOLOGY FOCUS:
Additive manufacturing

TECHNOLOGY FOCUS:
Battery technology

TECHNOLOGY FOCUS:
Data storage

Imaging is becoming the dominant sensor
technology for autonomous systems. Covering
the latest developments in image sensor
technology, from the tradeoff of resolution and
response to the different shutter approaches
and on-chip processing. Also exploring the use
of image sensors in the wider system design,
including 360 degree monitoring around
vehicles and long range sensing algorithms.

Advances in metal and high performance
polymer additive manufacturing and 3D
printing are giving platform developers
many more options. We will look at the
developments in materials, printing
technologies and design tools that enhance
the design of unmanned platforms.

Battery technology is evolving fast, from
lithium ion cells becoming mainstream to
lithium sulfur and aluminium air. We will be
looking at the increasing energy density of
battery technologies and what this means for
unmanned system development.

With the amount of data used in unmanned
systems growing dramatically, we’ll look at the
latest development in data storage. Reliability,
density and power consumption are all
competing factors in the design of unmanned
platforms, we’ll consider the tradeoffs involved,
including the interface and cooling requirements.
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The 80S multi-fuel Wankel from AIE

PRODUCT FOCUS:
Antennas

We will investigate the latest advances in
the control algorithms and the supporting
hardware empowering motor controllers
to give a performance edge to the next
generations of unmanned vehicles, whether
they use electric motors for propulsion, flight
actuation, or payload control systems.

Inertial sensing technology is critical to how
accurately autonomous systems perform.
Advancements in IMUs’ processing speeds,
bias stability, and ‘noise’ compensation as
well as reductions in size, weight, and power
requirements all contribute towards vehicle
mission capabilities. We will look at how these
improvements have been achieved, and what
they mean for unmanned vehicles.

INSIGHT:
Emergency services

INSIGHT:
Unmanned Underwater Vehicles

INSIGHT:
Unmanned Ground Vehicles

INSIGHT:
Unmanned Surface Vehicles

Ed deadline: 27th November 2020
Ad deadline: 9th December 2020
Publication date: 4th January 2021
Bonus distribution:

Ed deadline: 22nd January 2021
Ad deadline: 3rd February 2021
Publication date: 22nd February 2021
Bonus distribution:

Ed deadline: 12th March 2021
Ad deadline: 24th March 2021
Publication date: 12th April 2021
Bonus distribution:

Ed deadline: 7th May 2021
Ad deadline: 19th May 2021
Publication date: 7th June 2021
Bonus distribution:

Oceanology International Americas, San Diego
Saudi International Airshow, Riyadh
IDEX, Abu Dhabi

BAPCO, Coventry, UK
DroneX, London
Unmanned Systems Asia, Singapore
Ocean Business, Southampton, UK
International Lidar Mapping Forum, USA

Adriatic Sea Defense & Aerospace, Split, Croatia
Connected & Autonomous Vehicles, San Jose, CA
BSDA, Bucharest, Romania
Critical Communications World, Madrid, Spain
Xponential, Atlanta, USA

Autonomous Ship Technology Symposium,
Amsterdam
iVT Expo, Cologne, Germany

PRODUCT FOCUS:
Motor Controllers

SBG Systems’ Ellipse inertial navigation units

power, accuracy and dual-antenna
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PRODUCT FOCUS:
Transponders
As autonomous multirotors, VTOL-transition
craft, and urban air taxis seem poised to fill our
skies, new transponder systems are absolutely
indispensable in ensuring that aircraft can
accurately identify and avoid each other
without needing heavy, expensive radars or
other sensors. In this article we will examine
the latest products, topologies, and innovations
in transponders designed to suit the needs of
these particular vehicles.

The Falco Xplorer is Leonardo’s largest-ever UAV, with a MTOW of 1.3 tonnes.
The aircraft is undergoing certification for flight in non-segregated airspace

54

PRODUCT FOCUS:
IMUs, Gyros & Accelerometers

Antennas transmit and receive a multitude of
mission-critical data for unmanned vehicle
operations. GNSS coordinates, transponder
identification codes, real-time video and imaging,
and commands all rely on high-quality antennas.
And with unmanned vehicles increasingly
tapped for connectivity-dependent applications,
it is vital to be aware of the latest advancements
improving tracking and in-the-loop control.
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Farnborough Airshow 2020 | Update
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August/September 2021
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TECHNOLOGY FOCUS:
Simulation and test

TECHNOLOGY FOCUS:
Artificial Intelligence

Simulation of unmanned systems is evolving.
With digital twins, the design of a platform
can be developed and tested in a virtual
environment, reducing project times and
improving the quality. But these simulation
technologies can also be used for performance
management through the lifetime of the platform
to provide essential predictive maintenance
data. We look at how the two can work together
to boost system reliability.

Machine learning and artificial intelligence are
power tools for the unmanned system designer.
We will look at the latest hardware and software
inference engine technologies for autonomous
sensor systems and how machine learning can
be integrated into the control system to add
local decision-making.

PRODUCT FOCUS:
Ground stations & controllers

Autopilots are being designed with higher safety
redundancies, smarter intelligence, and greater
modularity in their architectures than ever before,
enabling a boom in the number of different
missions and environments in which UAVs can
work autonomously. We investigate further.

In this article we will investigate different
approaches to achieving a balance between
GCS functionality and ergonomics, and all
the ways GCS developers are catering for
autonomous system users’ requests,. This
includes enabling tracking and viewing of
vast data streams from unmanned vehicles,
while staying unburdensome in their weight,
handling characteristics, and interface design.

INSIGHT:
Unmanned Aerial Vehicles

INSIGHT:
Unmanned Space Vehicles

PRODUCT FOCUS:
Autopilots

Ed deadline: 16th July 2021
Ad deadline: 28th July 2021
Publication date: 16th August 2021
Bonus distribution:

Ed deadline: 24th September 2021
Ad deadline: 6th October 2021
Publication date: 25th October 2021
Bonus distribution:

DSEI, London
UAV Show, Bordeaux, France
BIDEC, Bahrain
Interaerial Solutions & Intergeo, Berlin
Commercial UAV Expo Americas, Las Vegas

CES Tech, Las Vegas
Commercial UAV Expo Europe, Amsterdam

Issue

Ed deadline

Ad deadline

On sale

Key features
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9th Dec
4th Jan
Tech Focus: Imaging Sensors
					Product Focus: Motor Controllers
					Insight: Emergency services

36 Feb/Mar ’21
22nd Jan
3rd Feb
22nd Feb
Tech Focus: Additive manufacturing
					Product Focus: IMUs
					Insight: Unmanned Underwater Vehicles

37 Apr/May ’21
12th Mar
24th Mar
12th April
Tech Focus: Battery technology
					Product Focus: Transponders
					Insight: Unmanned Ground Vehicles

38 Jun/Jul ’21
7th May
19th May
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Tech Focus: Data storage
					Product Focus: Antennas
					Insight: Unmanned Surface Vehicles

39 Aug/Sept ’21
16th July
28th July
16th Aug
Tech Focus: Simulation and test
					Product Focus: Autopilots
					Insight: Unmanned Aerial Vehicles

40 Oct/Nov ’21
24th Sept
6th Oct
25th Oct
Tech Focus: Artificial Intelligence
					Product Focus: Ground stations & controllers
					Insight: Unmanned Space Vehicles
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Type area:
W92.5mm x H277mm

Type area:
W190mm x H136mm

Type area:
W92.5mm x H136mm
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Contacts
The advantages of printed media are that it is both
tactile and authoritative. Journalism on the internet
suffers from the impermanence of the medium. The
intense information flow sweeps away ideas as if
cast into a fast moving stream. Committing to the
art-form of print, requires an investment that qualifies
the presented contents, wherein the best ideas
get published as opposed to all of them. Print is a
universal part of our human experience; we read,
learn, write and express ourselves with paper from
childhood and that brings us comfort.
Jeff Parisse, Owner, Jeff Parisse Productions Inc
You have no idea how incredibly useful the information
you have compiled is! I was struggling to find inspiration
and getting lost in endless generic google searches until
I found UST magazine. There is so much information on
requirements, hand calculations and available tech!!
As a SUAS manufacturer, UST provides us with valuable
information, technology and products from across the world
that we would otherwise not know about. The detailed
technical articles, images and well written copy bring all
that information together in one source. It’s a top notch
magazine that we place above all others in our office.

UST magazine is one of the few publications that still
takes the time to do thoughtful, in-depth pieces with
leading experts in the unmanned industry. It provides
insight into the companies that are driving technology
forward and helps me to know who’s leading the pack.
Andrew Hayes,
Director of EagleWorX, Insitu
Just read through it. Very interesting. It was worth
reading through carefully and learning what others
are doing with autonomous tech. You can tell your
advertisers that it is also helpful to connect with the
wide variety of products that are targeted towards
autonomous systems. I followed up on several. Thanks.
UAV manufacturer, CEO
We’ve been working with UST since day one and
have been delighted with the interest and feedback our
advertisements have generated. UST is fresh, creative,
and stands out from all others with its detailed technical
reports that truly celebrate the innovation that’s driving
this fascinating and fast growing industry.
Phillipp Volz, CEO, Volz Servos

Duran De Villiers, CEO, Alti UAS

Fact not fiction. Science not speculation.

Editorial enquiries
Ian Bamsey – Editorial Director
ian@ust-media.com
Nick Flaherty – Technology Editor
nick@ust-media.com
Peter Donaldson – Technology Contributor
peter@ust-media.com
Rory Jackson – Technology Reporter
rory@ust-media.com

Advertising enquiries
Simon Moss – Publishing Director
simon@ust-media.com

Subscription & general enquiries
Freya Williams – Business Development
freya@ust-media.com

High Power Media Ltd
Whitfield House, Cheddar Road,
Wedmore, Somerset, BS28 4EJ, UK
Tel: +44 (0)1934 713957
www.highpowermedia.com • www.ust-media.com

