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Dear Reader,

Welcome to the fourth issue of BATTLESPACE for 2022, published 
alongside our annual Chepstow Charity Raceday. This year we are 
pleased to announce exciting developments at Chepstow.

The event, being held on November 18th, is certain to be a big 
attraction for all those wanting to support the efforts of the armed 
forces as well as the committed work of those who care for them 
in later years. Building on the success of previous SSAFA – the 
Armed Forces charity – Race Day events, which began in 2013, the 
new Chepstow Military Race Day will offer free entry to all service 
personnel, past and present.

There will be seven competitive races, with sponsorship of each 
contributing to funds raised on behalf of three chosen military 
charities – Combat Stress, The Royal Hospital Chelsea, and SSAFA. 
So far, the race events have proved hugely successful and raised 
£190,000 through race sponsorship, charity lunches, business awards 
and auctions. The importance of all military charities to maintain 
the well-being of veterans and their families is an invaluable 
contribution to the country. So often, soldiers, sailors and airman 
leave the services and find themselves stranded in the sea of life and 
often end up in prison or hospital. As the son of a wounded veteran, 
I have seen how a loving wife can contribute to the well-being of a 
wounded veteran, making his life bearable. These forgotten people, 
like my mother, are left in the background when they should have 
full recognition for their long-suffering service to the veteran and 
his family.

Last year, a group of uniformed Chelsea Pensioners attended and 
were given a rousing reception from 2,000 racegoers. Everyone 
cheered them and they were the real stars of the show around the 
parade ring and winners’ enclosure that day.

I am delighted that General Sir James Everard has agreed to give the 
keynote speech at our Briefing Breakfast. Later he will officially open 
the event.

I would like to thank all those advertisers who have so generously 
donated money for the charities and the companies that have 
donated prizes.

Your sincerely,

Julian Nettlefold
Editor, Battlespace

Letter from the editor

Front cover courtesy of Echodyne Inc.

IN THE RIGHT PLACE
AT THE RIGHT TIME 

BATTLESPACE
C4ISTAR
TECHNOLOGIES

BRINGING YOU… 
ALL THE LATEST NEWS

GM Defense Infantry Squad Vehicle

+44 (0) 77689 54766
j.nettlefold@battle-technology.com
www.battle-technology.com

VEHICLES COMMUNICATIONS ARMOUR

COMPUTERS SPACE

http://www.battle-technology.com


5BATTLESPACE C4ISTAR TECHNOLOGIES

News in Brief

GM Defense showed its All-Electric Military 
Concept Vehicle at AUSA with Black Sage’s 
Sawtooth Unmanned Aircraft System. 
Echodyne’s EchoShield radar, also shown 
in the image, is an example of adding 4x 
radars for airspace situational awareness 
(6+km hemispherical coverage on small 
drones).

The vehicle was equipped with the Black 
Sage’s proven SawtoothTM Unmanned 
Aircraft System and the Echodyne radar 
to demonstrate how GM Defense can 
potentially kit out the ISV. 

EchoShield. Designed from the ground-up 
to set a new price-performance standard 
for mid-range radars, EchoShield is an 
advanced software-defined multi-mission 
radar for a wide variety of commercial, 
defense, and government use cases.

EchoShield’s development has been 
informed by hundreds of customers and 
applications across multiple industries. The 
radar’s architecture builds upon the field-
proven success of Echodyne’s proprietary 
metamaterials electronically scanned 
array (MESA®) radars that are in use 
across a wide range of applications, such 
as counter-UAS, border and base security, 
force protection, critical infrastructure 
security, intelligence, surveillance, and 
reconnaissance, UAV detect and avoid, 
and autonomous ground vehicles.

A pulse-Doppler cognitive 4D radar, 
EchoShield combines ultra-precise 
electronically scanned array (ESA) 
beamforming and real-time dynamic 
waveform synthesis to deliver sub-
degree tracking accuracy on hundreds of 
objects across a broad 3D field of view. 
EchoShield’s cognitive search capabilities 
integrate onboard or offboard data 
stores to adapt and direct radar resources 

system and components, which help 
provide silent watch operations with 
low acoustic and thermal signatures. The 
battery technology also provides abundant 
stored and exportable power generation 
for integrated mission packages.

The concept vehicle offers similar off-
road performance as the ISV, with 
the advantage of delivering virtually 
instantaneous high-end torque from a stop 
position. The eISV is also capable of Level 
1 and 2 AC charging, as well as Level 3 DC 
Fast Charging.

With an open architecture, the eISV 
can be customized to meet customer 
requirements. Accessories can be 
easily added to enhance the vehicle’s 
capabilities, which could include 
additional lethality, remote weapon 
systems, fixed pintle or swing-arm mounts 
for medium and heavy machine guns and 
grenade launchers.

With access to GM’s diverse portfolio 
of propulsion systems, GM Defense can 
deliver ICE-powered, all-electric or hybrid-
powered solutions to meet our customer’s 
needs.

when and where required in order to 
deliver the right data and detail at the 
right time. Whether using the radar’s 
significant onboard processing capabilities 
or ingesting data-rich range-doppler 
spectrograms into offboard compute, 
EchoShield’s SDK enables deep integration 
and multi-sensor fusion.

EchoShield is designed to be software-
optimized to mission profiles that align 
powerful dynamic radar resources with 
unique customer requirements to deliver 
superior radar performance. Based on 
market demand, the initial software 
release prioritizes a counter-UAS mission 
and excels at detecting, tracking, and 
classifying any uncrewed aircraft, 
including low slow and small drones even 
in dense urban environments. Further 
releases will match radar resources 
with customer demand in dozens of 
applications and markets.

Sawtooth is a multi-mission short range 
air defense solution combining high 
performance sensors and effectors with 
the latest generation of automated 
command and control software. The 
Sawtooth base solution is layered non-
kinetic suite ready for short-lead-time 
deployment for military, internal security 
and airport customers. It’s open platform 
design allows it to be easily coordinated 
with existing air defense and air traffic 
control systems.

GM Defense’s All-Electric Military Concept 
Vehicle (eISV) variant leverages the proven 
and fielded nine passenger Infantry Squad 
Vehicle (ISV) with GM’s commercial battery 
electric technology to develop a purpose-
built, all-electric military concept vehicle.

The concept vehicle includes GM’s 
commercially-available battery drive 

GM Defense showed its All-Electric Military 
Concept Vehicle at AUSA

POWERTRAIN
Motor  eCrate 400V 3-Phase AC 

Permanent Magnet Motor
Battery  High voltage GM BEV2 

lithium ion 400V 66kWh
Transmission  GM Supermatic® 4L70, 

4-speed

CHASSIS
Front Axle  Colorado ZR2 Dana M190 

with electronic locking 
differential

Rear Axle  Colorado ZR2 Dana M220 
with electronic locking 
differential

Safety  Roll Over Protection 
System

https://www.youtube.com/watch?v=ZLWu2XHhvX0
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This year’s BATTLESPACE Businessman 
Of The Year award was between Eben 
Frankenberg, CEO Of Echodyne Inc. and 
James Kempston, CEO of NP Aerospace 
Ltd.

In a close fought vote from our readers, 
Eben Frankenberg won the vote.

Eben Frankenberg and family reside in the 
Pacific Northwest.

Eben Frankenberg is CEO of Echodyne 
Corp which he co-founded in 2014 
to bring metamaterials-based radar 
products to market. Before Echodyne, 
Eben held executive leadership positions 
at Intellectual Ventures (IV) which 
included creating and incubating new 
companies like Echodyne, founded 
in 2014, Evolv Technologies, Inc., 
founded in 2013 to deliver security 
imaging products, Kymeta, founded 
in 2012 to deliver metamaterials-based 
satellite communication terminals, and 
TerraPower, founded in 2008 to deliver 
next generation nuclear power reactors. 
Eben was CEO of Intellectual Ventures 
as it grew from 50 to 550 people, and 
from $250m to >$5bn of capital under 
management.

Prior to joining Intellectual Ventures, 
Eben spent 9 years at Onyx Software 
Corporation in various executive 
leadership roles. From 1995-2000, 

Battlespace Businessman of the Year 2022 
to Eben Frankenberg of Echodyne.”

Thank you, Paul, for the kind 
introduction. 

Thank you, Battlespace and Julian, for 
this Businessman of the Year award. 

Thank you, Chepstow and Julian, 
for organizing such a great event in 
partnership with Battlespace and for all 
the charities, SSAFA, The Royal Hospital 
and Combat Stress, for what you do 
for the men and women of the Armed 
Services. 

And most of all a Thank You to the brave 
men and women of the Armed Services, 
who we are celebrating here today. Times 
like these make us even more grateful for 
all you do.

At the root of Echodyne’s innovation is 
the belief that a new generation of higher 
performing sensors can serve as major 
force multipliers and enhance force 
protection. Better sensors couple with AI 
and autonomous systems can make our 
Armed Services more effective and keep 
them further from harm’s way. We’re 
doing this today and hope to do a lot more 
of it in the future.

he led sales and marketing as the 
company grew from $2m to $160m 
annual run rate and went from basement 
start-up to 800 person publicly traded 
NASDAQ company. Eben has a B.A. from 
Dartmouth, and a M.S. from Stanford.

Last year’s winner Paul Fleming CEO of 
TEK Seating Plc. said, “This year’s winner 
of BATTELSPACE Businessman of the Year is 
Eben Frankenberg of Echodyne. Eben is Co-
Founder and CEO of Echodyne, established 
in 2014 it is a privately held company with 
some very impressive backers, the likes of 
Bill Gates to name just one.” Echodyne’s 
goal is “to make the world safer through 
high performance commercial radars” 
and has the company tag line of “Radar 
reinvented, I’m very much looking 
forward to hearing more about that from 
Eben, so without further ado, it gives me 
great pleasure to present the award for 

Eben Frankenberg, 
CEO Of Echodyne Inc. 
Voted BATTLESPACE 
Businessman Of The Year 
2022
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For MoD’s Veterans UK, listening to and 
learning about how veterans access and 
experience their services is extremely 
important.

At a Lived Experience event in October 
– an opportunity for small groups of 
veterans and their advocates to discuss 
their experiences – senior leaders and staff 
from across the organisation welcomed 
a cross section of veterans to share their 
feedback and suggestions directly.

The face-to-face event was held in late 
September with a group of veterans, 
and representatives from MoD Policy, 
Medical Advisors and operational and 
communications staff.

Veterans UK is responsible for 
administering compensation and pensions 
schemes for both serving personnel, 
veterans and their families, as well as 
providing the Veterans Welfare and 
Defence Transition Services. The purpose of 
the event was to listen to the individuals 
and learn from their experiences of using 
these services and schemes.

This direct engagement forms part of our 
commitment to continuously improve 
and Veterans UK are now working with 
policy and other partners on the feedback 
received and how it can be used to inform 
the continuous improvement of the user 
experience.

Brigadier Caroline Hull, Head of DBS Armed 
Forces and Veterans Services said: “We 
know we need to be doing things better 
and whilst the teams in Veterans UK are 
working their hardest to get things right, 
this doesn’t always happen. We are here to 
learn, we are determined to improve, and 
we welcome the support of those who have 
voluntarily given up their time to support 
us.”

In Veterans UK we recognise there is more 
to be done as we continue to improve 
the experiences for serving personnel and 
veterans using our services. We want to be 
transparent and by sharing our processes 
is one way we have done that via the 
Customer Journey Maps and bite-size 
videos on how to make a compensation 
claim. Similar helpful and informative 
products are planned for the rest of 2022 
and beyond.

For updates on all Veterans UK led 
initiatives, follow @modveteransuk on 
Facebook.

(Source: https://www.gov.uk/)

Serving the Veteran Serving the Veteran 
better – MoD’s Veterans better – MoD’s Veterans 
UK welcomes veterans UK welcomes veterans 
feedback on its servicesfeedback on its services CHEPSTOW

MILITARY RACEDAY
CHEPSTOW

MILITARY RACEDAY
CHEPSTOW

MILITARY RACEDAY
friday 18th november

Auction & Ra�e Prizes
A Unique Painting of the Raceday

Painted by local Racing Artist Dave Dent
Prints Of the Painting of the Raceday

Painted by local Racing Artist Dave Dent
Tea At The Royal Hospital For 4 People

Kindly Donated by The Royal Hospital
Supacat Drive Day

Kindly Donated by Supacat Plc
Stable Tour For 4 People

Kindly donated by Jonjo O’Neil Racing
Dinner, Bed and Breakfast For 2 People

Kindly Donated by Freddie Tulloch of the Queen’s Arms, East Garston
2 VIP Tickets to the British Touring Car Championships 2023  

Kindly Donated by Briggs Equipment
Ceramic Poppy from the Tower of London moat  

Kindly Donated by Combat Stress
Penn Croft Winery wine tour with tasting and

charcuterie board For 4 People
Kindly Donated by Viasat

Newmarket Tour For 4 People
Kindly Donated by Angus Gold

A Round of Golf at Gi�ord Golf Club For 4 People
Kindly Donated by Gavin Kynoch, Gi�ord Golf Club

Extra Large Gift Box of Handmade Chocolates
Kindly Donated by Kathryn Clamp, KC4 Business Ltd

6 Bottles of Red Wine
Kindly Donated by Hensoldt 

Case of 6 Bottles of Berry Brothers ‘Ronan By Clinet Bordeaux’
Kindly Donated by Richard Skan, CEO of Boughton Engineering

Large Gift Box of Handmade Chocolates
Kindly Donated by Kathryn Clamp, KC4 Business Ltd

Tour of The House of Lords with Lord Bellingham for 2 People
Kindly Donated by Lord Bellingham

Box of Chocolates
Kindly Donated by Cohort Plc

Table of 8 in the Racecourse Restaurant
Kindly Donated by Chepstow Racecourse

O�ce Chair
Kindly Donated by TEK Seating

The Wine Label Templates
Kindly Donated by Andy McAllister

Free Entry To All Service Personnel Past And Present
Kindly Donated by Chepstow Racecourse

A Day’s Racing With Julian Nettlefold and His Horse
Harry The Norseman and Trainer Louise Allan Including Lunch in

The Owners Restaurant and in the Paddock Prior To The Race.
Spectra very kindly sponsored the food and drink

for the Chelsea Pensioners



9BATTLESPACE C4ISTAR TECHNOLOGIES

CHEPSTOW
MILITARY RACEDAY

CHEPSTOW
MILITARY RACEDAY

CHEPSTOW
MILITARY RACEDAY

friday 18th november

Auction & Ra�e Prizes
A Unique Painting of the Raceday

Painted by local Racing Artist Dave Dent
Prints Of the Painting of the Raceday

Painted by local Racing Artist Dave Dent
Tea At The Royal Hospital For 4 People

Kindly Donated by The Royal Hospital
Supacat Drive Day

Kindly Donated by Supacat Plc
Stable Tour For 4 People

Kindly donated by Jonjo O’Neil Racing
Dinner, Bed and Breakfast For 2 People

Kindly Donated by Freddie Tulloch of the Queen’s Arms, East Garston
2 VIP Tickets to the British Touring Car Championships 2023  

Kindly Donated by Briggs Equipment
Ceramic Poppy from the Tower of London moat  

Kindly Donated by Combat Stress
Penn Croft Winery wine tour with tasting and

charcuterie board For 4 People
Kindly Donated by Viasat

Newmarket Tour For 4 People
Kindly Donated by Angus Gold

A Round of Golf at Gi�ord Golf Club For 4 People
Kindly Donated by Gavin Kynoch, Gi�ord Golf Club

Extra Large Gift Box of Handmade Chocolates
Kindly Donated by Kathryn Clamp, KC4 Business Ltd

6 Bottles of Red Wine
Kindly Donated by Hensoldt 

Case of 6 Bottles of Berry Brothers ‘Ronan By Clinet Bordeaux’
Kindly Donated by Richard Skan, CEO of Boughton Engineering

Large Gift Box of Handmade Chocolates
Kindly Donated by Kathryn Clamp, KC4 Business Ltd

Tour of The House of Lords with Lord Bellingham for 2 People
Kindly Donated by Lord Bellingham

Box of Chocolates
Kindly Donated by Cohort Plc

Table of 8 in the Racecourse Restaurant
Kindly Donated by Chepstow Racecourse

O�ce Chair
Kindly Donated by TEK Seating

The Wine Label Templates
Kindly Donated by Andy McAllister

Free Entry To All Service Personnel Past And Present
Kindly Donated by Chepstow Racecourse

A Day’s Racing With Julian Nettlefold and His Horse
Harry The Norseman and Trainer Louise Allan Including Lunch in

The Owners Restaurant and in the Paddock Prior To The Race.
Spectra very kindly sponsored the food and drink

for the Chelsea Pensioners

http://www.excelitas.com


Qioptiq Displays New Sights At DVD10

Qioptiq Displays New Sights 
At DVD   By Julian Nettlefold

Qioptiq once again showed a 
comprehensive range of products at 
DVD.

The DRAGON-S12

The DRAGON-S12 is the new In-line 
Thermal Sight designed specifically for 
sharpshooter and sniper applications. 
Part of the latest development in thermal 
imaging technology from Qioptiq 
the sight provides snipers with 24hr 
surveillance and target engagement 
capability – utilising a state of the art 
640x480 format 12µm, 60Hz uncooled 
thermal sensor coupled with a near silent 
shutter, delivering class leading sensitivity 
and uniformity and delivers world leading 
performance and reliability.

DRAGON-S12 attaches to Picatinny and 
NATO accessory rails in front of the day 
sight via a quick release throw lever, 
providing 24hr capability without the 
need to remove or re-zero the day sight. Above: The DRAGON-S12.
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The DRAGON-C12

DRAGON-C12 is a high-performance 
thermal weapon sight delivered within 
a lightweight and rugged housing that 
is designed for reliable continuous 
operation in dismounted combat 
conditions.

The latest LWIR in-line thermal 
sight from Excelitas with bluetooth 
connectivity.
l  Compact and ultra lightweight
l  integrated with a wide range of 

optical day sights
l  Boresight stability guaranteed
l  MMI designed for ease of use

Specification

The all aluminium 
construction ensures 
structural rigidity and 
good integration and 
compatibility with 
surrounding systems. 
Boresight stability is 
guaranteed through state 
of the art optical design and 
lens mounting techniques. 
Simplicity is key – controls have 
been designed and positioned for 
ease of access and MMI designed for 
ease of use.

TALON Fused Weapon Sight – 
Image Intensifier / Thermal Imager

TALON is a dual-channel optically Fused 
Weapon Sight product from Excelitas 
providing the dismounted close-combat 
user with an enhanced, multi-waveband 

detect / recognize / identify capability. 
TALON is a fully qualified military 
weapon sight specifically designed for 
short- and medium-range surveillance 
and target engagement.

Talon combines the latest Image 
Intensification and Uncooled Thermal 
Imaging capability in a compact and 
lightweight ruggedized package. It is 
fitted with a 12 micron, 60 Hz uncooled 

thermal sensor coupled with a near-
silent shutter, delivering best-in-class 

sensitivity, uniformity and system 
latency in an ITAR free package.

*TALON provides a low power 
architecture and is operated from 
just 2 commercially available 
Lithium AA batteries. Attaching 
to Picatinny or NATO accessory 
rails in front of the day sight via a 
quick-release throw lever, TALON 
provides 24 hr capability without 
the need to remove or re-zero the 
day sight.

As a principal designer and 
manufacturer of infra-red, image 

intensified and fused night vision 
equipment supplying the worlds 
militaries – with more than 100,000 
individual night sights in service with 
over 58 different countries. Qioptiq 
has recognised the recent shifting 
trend to the In-Line configuration. This 
gives the User the ability to retain his 
conventional optical day sight, rather 
than replace it, and therefore retain the 
zero and other MMI settings that the 
User is familiar with.

BATTLESPACE Editor Julian Nettlefold 
fired all the Qioptiq sights at the 
July Close Combat Symposium (CCS) 
Rangeday at COTC in July. The Editor was 
impressed with the greater clarity given 
by the new 12 micron system which was 
a step ahead of the technology of the 
previous models shown at CCS in 2019. 
Surprising himself, the Editor achieved 
100% hits on target!

Above: The DRAGON-C12.

Above: TALON Fused Weapon Sight - Image Intensifier / Thermal Imager.
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30mm Shows Its Merit In Ukraine – 
Whereto CTA?   By Julian Nettlefold

Reports emanating from Ukraine 
demonstrate the effectiveness of current 
30mm canon systems against Russian 
APCs and the BMP-4 in particular. This 
puts a big question mark over the threat 
analysis conducted in the 1990s which 
saw a need for 40mm and the CT-40 canon 
in particular, to defeat the BMP-4. Has the 
decision by the US to go for 50mm in 2020 
also been found wanting?

The Argument for 40mm 

So how does CTA technology allow 
the CT40 cannon to perform above 
its competition? Due to the nature 
of telescoped ammunition, CTA 
ammunition has 30 percent more 
performance for the same volume 
of ammunition. This can be seen in a 
comparison of the size of the rounds: 
forty-millimeter CT ammunition is 
only the size of conventional thirty-
millimeter ammunition while delivering 
performance on par with conventional 
forty-millimeter rounds. Talking in 

numbers, the forty-millimeter CT 
Armor Piercing round can pierce 150 
millimetres of armor at 1.5 kilometers. 
This is sufficient performance to defeat 
any current BMP-series IFV and their 
upgrades. This is superior to the hundred-
millimeter-plus RHA at one kilometer 
offered by the 30x173-millimeter rounds 
used by the latest versions of the U.S. 
Army’s thirty-millimeter Stryker. The 
airburst capability of the forty-millimeter 
CT rounds is also superior, more than 
doubling the affected area versus thirty-
millimeter rounds. All of this comes in a 
package that is around the same size and 
bulk as the thirty-millimeter cannons. 

The CT40 cannon can also hold more 
rounds in the ready position, around a 
hundred ready rounds compared to the 
twenty-four to twenty-five ready rounds 
that are possible with the Swedish forty-
millimeter L/70 cannon on the CV9040, 
as reported by Jane’s. This is due to a 
novel rotating breech that is deployed 
on the CT40 cannon, as well as a linkless 
ammunition-feeding mechanism, made 

possible by the geometry of the CTA 
rounds.

Alternative Systems

The lack of take-up of 40mm as the calibre 
of choice was underlined in December 
2021 when the US Army rejected a 40mm 
solution and went for the Northrop 
Grumman XM813 Bushmaster Chain 
Guns®.

Northrop Grumman XM813 
Bushmaster 30/40

Northrop Grumman offered the UK an 
upgrade to the Bushmaster 30, the Super 
Forty which used the same systems as 
the 30mm upgraded to support a 40mm 
round. The UK MoD never considered 
this and decided to go sole source to 
CT-40 even though the Bushmaster Super 
Forty offered commonality to the 30mm, 
thus reducing costs and the logistics 
footprint.
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The 30mm/40mm XM813 Bushmaster® 
Chain Gun® automatic cannon is a next 
generation weapon available, battle-
proven and in use today. It continues 
the Bushmaster® tradition of excellence 
with its design simplicity, external 
power, positive round control, ease of 
maintenance, and constant velocity 
ammunition feed. The XM813 is also 
capable of firing the new programmable 
air burst munitions. What’s more, it 
incorporates all of the battle-proven 
features of the 25mm M242 Bushmaster® 
Cannon®, with significant system 
commonality for low-risk, proven 
performance.

Northrop Grumman Corporation (NYSE: 
NOC) was awarded a contract in 2020 

from the U.S. Army for XM813 Bushmaster 
Chain Guns® as part of the Stryker 
Medium Caliber Weapon System 30mm 
Lethality Upgrade program. The base 
contract and first delivery order calls 
for 95 chain guns with initial deliveries 
beginning in early 2022.

The XM913 is an experimental American 
chain gun produced at Picatinny Arsenal. 
The cannon is a larger and more modern 
version of the 25 mm Bushmaster cannon. 
Although its shells, 50 x 228mm, are 
twice the diameter of the 25mm M242 
Bushmaster, the 50mm cannons is not 
much longer than the smaller weapon. 
The overall lengths of the 25mm cannon 
and 50mm cannon are 105.2 inches 
(267cm) and 117.7 inches (299cm), 

respectively; while the portion of the 
gun that intrudes into the turret are 30.0 
inches (76cm) and 40.1 inches (102cm), 
respectively.

The XM813 is a 30x173mm caliber cannon 
and a derivative of the company’s Mk44 
Bushmaster Chain Gun® integrated on 
air, land and naval platforms across the 
globe. The XM813 was initially fielded 
to meet the urgent operational need 
to ‘upgun’ the 2nd Cavalry Regiment’s 
Stryker fleet based in Germany to provide 
crews with increased capability to defend 
against emerging threats. The current 
contract will support enhancements to 
the XM813 and the integration of the 
chain guns into an additional U.S. Army 
Brigade Combat Team.

The XM813’s versatility allows for the 
incorporation of future advancements, 
including the ability to fire Northrop 
Grumman’s advanced ammunition types 
which will ultimately include proximity 
fuzed and guided munitions. Currently, 
the XM813 is capable of firing Northrop 
Grumman’s MK310 Programmable Air 
Bursting Munition (PABM) with air-burst, 
point-detonate and point-detonate with 
delay fuze settings to defeat a variety of 
targets. The chain gun production will 
occur at Northrop Grumman’s Mesa, 
Arizona facility.

Turrets and Turret Technology

There are now a plethora of turrets and 
turret technology on the market as was 
visible at Eurosatory this year. Technology 
enhancements and new displays are being 
offered by such companies as Curtiss-
Wright, Moog, IEE, KME and Oxley.

Above: XM813 Bushmaster® Chain Gun® automatic cannon (Northrop Grumman).

Below: Boxer APC With Rheinmetall LANCE 30mm two-man turret.

https://www.youtube.com/watch?v=CO1EaIbXxzE
https://www.youtube.com/watch?v=Ztg85k4c3VY
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Boxer APC With Rheinmetall LANCE 
30mm two-man turret

The Boxer armoured transport vehicle 
is being produced under a bi-national 
programme. At Eurosatory 2014, 
Rheinmetall presented for the first 
time the Boxer IFV (Infantry Fighting 
Vehicle) variant, this equipped with the 
Rheinmetall LANCE 30mm two-man turret. 
Combining the Boxer inherent high level 
of protection and the unique mobility 
with the latest turret technology, the 
IFV variant presents state-of-the-art 
capabilities to face current requirements. 
The Boxer IFV variant, equipped with 
the LANCE turret system is completely in 
line with the modular Boxer philosophy 
as the LANCE turret itself features a 

new modular design. It thereby ensures 
maximum flexibility and an optimized 
capability for further upgrades for 
changing requirements. Also the 
protection of the turret is adaptable 
for a wide range of missions and to face 
different threats.

Cockerill® 3000 Series

Based on an unprecedented modular 
concept, the Cockerill® 3000 Series 
is a single platform enabling guns of 
different calibers and their corresponding 
technological modules to be integrated 
onto the same turret: automatic 25 mm, 
30 mm, 30/40 mm, 35 mm and 50 mm 
caliber guns, along with direct fire guns 

of 90 and 105 mm, which are also able to 
fire anti-tank missiles.

Modularity and flexibility

Rapid interchangeability of crews 
and weapons, unique operational 
capacity, a very high level of common 
configuration… all of these qualities 
enable our modular Series 3000 
Cockerill® turrets to cover all missions 
and objectives on the battlefield: from 
engaging fighting tanks, bunkers or 
helicopters, to intervening in combats 
known as asymmetrical, not forgetting 
urban conflicts. Modularity and 
common configuration are two unique 
characteristics which significantly 
optimize both total cost of ownership 
and the operational flexibility of our 
systems.

These systems in particular benefit from 
Agueris® solutions, unique to John 
Cockerill Defense simulation solutions. 
These enable precise and high quality 
training, both in virtual immersed 
cockpits and in on-board simulators.

These Cockerill® 3000 Series benefit in 
particular from the simulation solutions 
of John Cockerill Defense supplied 
under the Agueris® brand. These enable 
training and practice on both virtual 
immersive cockpits and embedded 
simulators.

KONGSBERG PROTECTOR RT60

PROTECTOR RT60 is designed for 
optimizing lethality and protection on 
fighting vehicles.

Above: Boxer APC With Rheinmetall LANCE 30mm two-man turret.

Below: Cockerill® 3000 Series.

https://www.youtube.com/watch?v=FJwN62CKggY
https://www.youtube.com/watch?v=_UESqFuESLU
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I had to relive 
it, every day 
and every night. 
Luckily for me, 
Combat Stress was 
there to help.” 

Iraq veteran Richard 
tried to take his own 
life when his mental 
health issues became 
too much to bear. 

Our specialist treatment 
changed his life.  

To fi nd out more visit combatstress.org.uk
or to make a donation please 
call 01372 587 151.

http://www.combatstress.org.uk
https://www.youtube.com/user/CombatStressCharity
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The PROTECTOR family includes 
three Remote Turret (RT) variants, 
the RT20, RT40 and RT60. The systems 
can be tailored to meet customer-
specific requirements, – including key 
elements like protection level, sensor 
performance and whether operated by 
a single or multiple operators. Despite 
their differences all variants share 
great commonality in terms of system 
components and fire control architecture 
– the latter allowing all to be wirelessly 
operated when integrated on an 
unmanned vehicle.

Like all systems in the PROTECTOR 
family, the Remote Turrets benefit from 
KONGSBERG’s 20+ years’ experience as 
the world’s leading provider of remote 
weapon systems.

The RT60 is the Infantry Fighting Vehicle 
(IFV) variant in the PROTECTOR family. 
The system is designed for optimizing 
lethality and protection on fighting 
vehicles and can be fitted with elements 
like an ATMG launcher, Commanders 
Independent Weapon Station, Laser 
Warning System, Active Protection 
System etc. The RT60 shares great 
commonality with the technology in both 
the RT20 and RT40 variants.

The PROTECTOR Remote Turret

The PROTECTOR Remote Turret provides 
highly accurate firepower. It is remotely 
controlled and operated from a protected 

position inside the vehicle compartment, 
– enhancing crew safety. The turret can 
be accessed and reloaded from under 
armour and the linkless ammunition 
handling system provides superior 
reliability compared to link fed systems. 
The remote turret eliminates the need 
for a basket taking up space inside the 
vehicle, – facilitating more space to 
transport troops or mission essential 
equipment, and reduces weight for better 
mobility.

Fire Control Capabilities

The Remote Turrets include a combat 
proven fire control system based on 
fielded PROTECTOR weapon systems. The 
system automatically performs ballistic 
computations compensating for the lead 
angle, cant, tilt and vehicle motion, 
making targeting easier in the most 
challenging scenarios. The network-based 
fire control architecture enables wireless 
operation of the system – relevant for 
unmanned/robotic vehicles.
Through the KONGSBERG Integrated 
Combat Solution (ICS) the turret gains 
access to a number of enhanced lethality 
features like automated precision 
Hunter-Killer and target sharing between 
vehicles.

Rheinmetall’s family of medium 
calibre cannons

Rheinmetall Defence’s portfolio of 

medium-calibre automatic cannons is 
based on the products of two highly 
regarded companies: Oerlikon and 
Mauser. Rheinmetall continues to 
build on their legacy, developing and 
manufacturing automatic cannons 
featuring exceptional firepower, precision 
and reliability. Rheinmetall is proud to 
present its current family of medium-
calibre cannons in the 20mm to 35mm 
calibre range.

Designed to retain their firepower, 
precision and reliability even under 
extreme environmental conditions, they 
have excellent mass-to-performance 
ratios, compact designs, long service lives 
and reduced recoil forces – to name just a 
few of the factors that make our cannons 
the ideal solution for ground, naval 
and air applications. They are designed 
with the user in mind. For example, 
service members can fieldstrip them 
without special tools, while the Group’s 
replacement part packages reflect our 
extensive in-service experience.

25mm x 137 KBA

The KBA is used for ground-based air 
defence, naval surface combatant and 
armoured fighting vehicle applications. 
It features a high rate of fire and an 
instantaneous ammunition selection 
between two belts, and can fire the 
whole range of full and subcalibre 25 mm 
x 137 ammunition. With more than five 
thousand cannons delivered, the KBA is 

Make UK Defence champions  
and supports the UK’s defence 

supply chain.

makeuk.org/defence

We represent our members and the sector’s interests 
across SMEs, Mid-Tiers and Primes to Government; 

helping to build a more diverse, innovative and 
competitive UK defence supply chain.

For more information or to speak with  
the team please contact defence@makeuk.org

Connections • Competitive Advantage • Events • Opportunities

Above: KONGSBERG PROTECTOR RT60.
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combat proven and is currently in service 
with numerous nations.

30mm x 173 KCA

Combining high firepower and low 
weight, the KCA cannon is a gas-operated 
system with a linked feed system. It is 
qualified for installation in aircraft, 
and can also be used in ground-based 
air defence systems (e.g. with airburst 
ammunition)

30mm x 173 MK30-2/ABM

The optimum combination of a high rate 
of fire and state-of-the-art ammunition 
technology makes the MK30-2/ABM an 
uncompromising, highly reliable weapon 
system. With a maximum effective range 
of 3,000 metres, the MK30-2/ABM is 
extremely effective against land, air and 
sea targets. The MK30-2/ABM is the main 
armament of the new German Puma 
infantry fighting vehicle.

30mm x 173 / 35mm x 228 
WOTAN30 / WOTAN35

The WOTAN30 is an externally driven, 
medium-calibre automatic cannon with 
a rate of fire of 200 rds/min. Easy to 
handle and highly reliable, the WOTAN30 
can neutralize a wide variety of targets, 

making it the perfect choice for arming 
modern IFVs and other combat vehicles. 
The WOTAN35 is the latest member of the 
new WOTAN family and, due to its larger 
calibre, delivers longer range and deeper 
penetration than 30 mm cannons

35mm x 228 KDG

The KDG revolver cannon is a gas 
operated cannon with a linkless feed 
system. It combines a high firepower 
with precise accuracy. The cannon 
is completely remote-controlled, the 
integrated fibre-optical sensor system 
supports the fully digital control of the 
cannon. The KDG cannon is mainly used 

with the Rheinmetall AHEAD ammunition 
giving the user outstanding performance 
on a wide range of targets. It is fully 
qualified according to STANAG 4516 
and has redundant safety circuits. The 
maintenance of the cannon is simple 
and the KDG has undergone extensive 
qualifications and complete life cycle 
firing tests.

Evotex turrets emerge from the 
shadows.

Although having supplied numerous 
South African defence companies with 
design and manufacturing solutions 
in the weapons systems area for many 
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Above: Lynx 120 mechanized fire support vehicle (Rheinmetall).

https://www.youtube.com/watch?v=OVsRd3oPRl8
http://www.makeuk.org/defence
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years, Pretoria-based Evotex is a first-time 
exhibitor at the Africa Aerospace and 
Defence (AAD) 2022 exhibition this week.

On display at Air Force Base (AFB) 
Waterkloof is the company’s flagship 
Thebe (‘Spear’) dual-axis gyro-stabilised 
remote controlled weapon station. 
According to Gert Rossouw, chief 
executive, Thebe can be fired from land 
vehicles or patrol boats on static or 
mobile platforms.

The compact turret weighs 175 kg, which 
makes well suited for even a fairly light 
vehicle or boat platform. It traverses 
through 360°, with elevation from -20° to 
+55°.

Grenade launcher solution.

Also on display is the Vikela, a 40mm 
multi-barrel grenade launcher system 
designated RMB-40. Like the Thebe system, 
it is a dual-axis remote control weapon. 
The Vikela system at AAD 2022 is the six-
shot variant, with Evotex also offering 
it in a three-shot variant. The RMB-40 
can fire low, medium and high velocity 
rounds, as well as less lethal grenades and 
is designed to fire single shots or bursts.

Grenades are chambered into the barrel 
and can be reloaded in seconds.

Evotex offers an optical payload and 
sensor pack for its weapon systems 
configured to client requirements. In 
the case of the RMB-40, the optical pack 
operates independently from the turret 
due to the higher launch angle required 

for grenades. While the Vikela system can 
be fired from land vehicles and patrol 
boats, it is also suitable for mounting on 
a drone.

(Source: https://www.defenceweb.co.za/)

Conclusion

Anecdotally, the cost of the new 40mm 
ammunition is said to be ‘eye watering’, 
reliability and supportability have also 
yet to be determined in service.

Why has the UK and France persisted with 
this approach when there are many more 
conventional options like Super 40, for 
example?

Quite simply, it is one of space, although 
additional armour piercing performance 
is always a good thing. Modern vehicles 
need modern electronics, and contrary to 
popular belief, modern electronics, at least 
in combat vehicles, are not getting any 
smaller. Modern vehicles also need modern 
people, and modern people are larger and 
wear combat body armour, we also can 
no longer insist armoured vehicle crew are 
small in stature. All this places a premium 
on internal turret volume, so anything 
that reduces the volume of one of the 
main turret components simply means 
more room for ammunition, electronics 
and ergonomics i.e., a good thing.

The other issue facing potential CT-40 
customers is the concern of re-supply on 
the battlefield. One only has to remember 
that poignant piece in ‘Patton’ where he 
tours the battlefield after his tanks have 

been wiped out after they ran out of fuel 
and ammunition. Logistic re-supply issues 
were in the forefront of planners minds 
in Afghanistan and Iraq. If the collation 
forces could have a limited range of 
calibres and makes, then resupply became 
an easier and thus quicker task. 

This feature outlines many more 
advanced and better value turret systems 
and canons which have ammunition 
commonality on the battlefield that 
allows good resupply procedures but 
also a commonality of technologies and 
displays.

In conclusion, CT-40 does not offer the 
overmatch capability claimed by CTAI 
when compared with new and advanced 
30mm rounds on the market or new 50mm 
ammunition under development in the 
USA.

In addition, the cost of buying and 
crucially supporting a CT-40 is prohibitive 
given that there is a limited number of 
users where increments and updates can 
be easily accommodated and paid for. 
The lack of uptake for CT-40 and 40mm 
ammunition is a clear indication that 
40mm is a calibre which does not suit the 
requirements of today’s armies.

Clearly the Ukraine conflict has shown 
that 30mm is suitable for deployment 
on the 21st Century battlefield to defeat 
current threats. The way ahead should 
be developing advanced 30mm rounds 
giving better accuracy and penetration 
for lightweight APCs and vehicles, leaving 
the 50mm and upward category to the 
heavier class of vehicles.

Above: The PROTECTOR Remote Turret.

https://www.youtube.com/watch?v=cbK89GzlYxw
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Understanding the Complexity of 
Turret Systems
By Christian Kopp, Curtiss-Wright Defense Solutions

From the outside, the turret system 
on a ground vehicle may appear a 
straightforward mechanism: The turret 
resides on the top of the vehicle, 
and rotates as needed, while raising 
and lowering the gun barrel when 
required.  Hidden from view, though, 
is a highly precise and complex system 
that integrates several key mechanical 
and computational subsystems that 
are either supplied by the platform’s 
manufacturer or from a number of 
different, highly specialized vendors. 
What drives the rotational movement 
of the turret is the turret aiming and 
stabilization drive system (for an 
example, see Curtiss-Wright’s Turret 
Drive Stabilization System [TDSS]). 
Other key elements of a turret system 
include the sighting system and the fire 
control system. All of these subsystems 
must be integrated together so that the 
information from the sighting system, 

which locates the target of interest, can 
be used to accurately position the turret 
via the stabilization drive system, thus 
enabling the firing system to engage the 
target. All of these functions must occur 
as close to real-time as possible, with 
great precision, often while the vehicle 
is moving at full speed over rugged 
terrain. 

The complexity of the turret system 
makes the quality of the engineering 
behind the gun turret drive stabilization 
system essential since it must have the 
capability to precisely position the heavy 
armored turret and keep the ground 
vehicle’s weapon precisely aligned on 
the target while under conditions of 
great shock and vibration, all while 
the platform travels at high speed. 
Because the subsystem components are 
often provided by a variety of different 
suppliers, the linkage, or interfaces, 

between these critical components are 
very important for the optimal, efficient 
performance of the overall turret 
system. During the vehicle design stage, 
how these subsystems communicate 
and interact must be defined in the 
interface documents. For example, these 
documents will define the interfaces 
for the turret aiming and stabilization 
drive system’s mechanical and electrical 
components, while also defining where 
the boxes that house these functions will 
be located within the turret’s limited 
interior space. The system’s electrical 
interfaces, such as the bus systems and 
latencies, must be clearly defined down 
to the lowest level. 

Adding to these design issues is the 
constant drive from system designers to 
provide smaller and lighter solutions so 
that new capabilities can be introduced 
into an already space-limited platform. 

https://www.youtube.com/watch?v=DXrZbBuC3o4
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At the same time, these solutions must 
be extremely rugged and robust. To 
say the least, these sets of goals are 
often at odds with each other. These 
issues are only exacerbated when the 
turret drive stabilization system is a 
bespoke solution. The use of modular 
open systems approach (MOSA) designs 
reduces both the complexity and costs 
of these solutions.

Complex, precise systems such as those 
used in a turret drive system require 
robust control loop systems. One major 
challenge facing turret system designers 
is to ensure the signal quality of the 
various subsystems, especially when the 
subsystems are sourced from multiple 
vendors. For example, if one of the 
subsystems creates signal noises on an 
electrical bus, the improper signal values 

can interfere with the control loops 
of another subsystem. These problems 
are typically discovered during the 
confirmation process of a new ground 
vehicle. In theory it is possible that low 
quality signals from any subsystem can 
or will be amplified by the control loops, 
and the turret drive system motors 
will translate this noise into unwanted 
movement.

It’s critical to ensure that no subsystem 
negatively affects the performance of 
another. While project documentation 
will specify electrical signal range, it 
doesn’t typically specify signal quality. 
There is an inherent assumption that 
the signal quality from one vendor 
will be appropriate and not interfere 
with another subsystem. That means 
that integration problems of this 
type aren’t typically discovered until 
the platform is tested in a system 
integration laboratory. Subsystem 
suppliers need to be forthcoming in 
characterizing and providing accurate 
information about their own solution’s 
electrical characteristics to the platform 
manufacturer and other contributing 
vendors. This will ensure that all 
suppliers are informed what types of 
noise, if any, will be introduced into the 
platform and the system. 

Another important step for turret 
system programs is for the platform 
manufacturer to involve all subsystem 
suppliers in the design process at the 
very beginning of the project. Subsystem 
suppliers should also be involved during 
the first joint test of a new turret. 
Simulation and testing should also take 
place at the earliest possible stages of 
design and development. Unfortunately, 
simulation remains a theoretical mode 
and requires a perfect model of each 
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component in order to produce accurate 
identification of the source of any 
unwanted signal noise. 

Another critical phase of turret 
design takes place when the turret is 

“married” to the vehicle, enabling the 
first real-world tests of the platform 
to commence. It’s at this point that 
additional complexities will come into 
play as numerous unique characteristics 
of the vehicle emerge, such as those 
related to its behavior while moving, 
or the vehicle’s unique vibration 
performance, which differs greatly 
on wheeled and tracked vehicles. 
The functional safety of the system is 
another area of complexity and must 
be guaranteed in accordance with 
standards such as DIN EN 61508, for 
example.

Finally, the commissioning process 
remains the most important step, as 
it is during this stage when all the 

subsystems are actually working 
together, so faults can be 

discovered and troubleshooting 

can take place to isolate any system 
or subsystems causing a problem. For 
example, it is at this phase that Curtiss-
Wright’s embedded TDSS software 
suite is fine-tuned and configured 
to the overall system via parameter 
settings. Because of its importance, the 
commissioning process should happen as 
early as possible. 

So, the next time you see a turret, it’s 
worth thinking “beneath the armor” 
to consider the amount of precision 
engineering and complexity involved 
in moving, controlling and firing the 
weapon. What looks simple on the outside 
requires close cooperation between 
the platform integrator and multiple 
suppliers, each needing to share accurate 
information and working together to 
ensure that the whole solution is greater 
than the sum of the subsystems. Our 
warfighters depend on it.
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Since 1946, Industrial Electronic 
Engineers, IEE, has specialized in the 
design, test, support and fielding of 
display products for use in demanding 
military and aerospace applications 
throughout the world. IEE has developed 
an extensive product portfolio that today 
includes enhanced flat panel displays, 
smart displays and handheld devices. 

From rapid prototyping of custom 
designs to full-scale production runs, IEE, 
produces displays with advanced features 
like low-latency video processing, 
high-bright and NVIS backlighting, and 
lightweight rugged enclosures. Their 
SWaP-C products employ the latest 
lightweight composite materials; low 
power, high performance integrated ARM 
processors; standard Ethernet and USB 
communication, in a low cost, highly 
producible design.  

In-house California facilities include 
optical bonding, clean rooms for display 
assembly, a dark room for optical 
measurements and environmental 
chambers for pre-compliance and 
customer acceptance testing. On-site 
manufacturing includes PCB assembly 
and flow soldering. IEE has manufactured 

handheld, in-vehicle, airborne and naval 
LCD displays for all military branches 
as well as leading aerospace firms both 
domestically and internationally. 

The Rugged Smart Display features an 
enhanced 12.1" color TFT technology 
LCD screen with adjustable brightness 
to allow operation from night vision to 
direct sunlight. The Rugged Smart Display 
supports operator interfacing through 
a resistive touch screen and optional 
programmable hard keys around the bezel. 
Hard keys are night vision compatible 
backlit with white on black legend for 
sunlight readability. The environmentally 
sealed enclosure allows for reliable 
operation in high humidity, rainy, sandy 
and dusty conditions. Along with a wide 
operating temperature range and low 
(adjustable) power consumption, the 
unit meets the demanding environmental 
requirements. The display is a color TFT 
LCD with 1024 x 768 resolution.

The minimum brightness is 500 cd/m2, 
through the optical stack, and contrast 
ratio is 700:1, enhanced through cover 
glass filters and optical coatings. EMI 
shielding ensures compatibility with 
other system electronics. A single 

board computer provides a platform 
for operating system and application 
software as well as internal graphics 
generation. Multiple interfaces include 
VGA in and out, FLIR, SVHS and composite 
video inputs, Ethernet, USB, RS-232, CAN 
bus, and opto-isolated Discrete I/O’s. The 
video inputs may be selected, scaled, 
cropped, picture-in-picture formatted, 
text and graphics overlay and positioned 
under software control. The video may 
be synchronized via a generation locking 
reference input signal. A video screen 
capture function provides freeze-frame 
images as requested by an external 
trigger signal. An integral heater allows 
functionality in cold environments and 
passive heat exchangers provide cooling 
in high ambient temperature conditions. 

Latency

Input video signal to displayed image 
latency is minimized with 40 milliseconds 
maximum (and only 16 msec for Analog 
RGB VGA input) from the receipt of a 
video frame to displayed image. This is 
accomplished via a hardware-intensive 
video processing solution with minimum 
software involvement. 

Technology Enhances Turret Systems
IEE’s Range of Specialist Displays

https://www.youtube.com/watch?v=tZvBKrH3H9E
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of focus and time commitment offering 
benefits, including attendance at defence 
and rail ‘meet the buyer’ events, often on 
a cost share basis. Client tasks include 
relationship building within the supply 
chain and partnership stand management 
including DVD, within the defence, rail, 
energy and aerospace industries.
Contact: 
Email Kathryn.clamp@kc4business.co.uk
Mobile +44 (0) 7484 124614

Business Development Services 
Outsource Your Business Development Work

At Parmley Technologies we have over 
20 years experience in designing and 

manufacturing Electronic Control Panels 
and Printed Circuit Boards for military 

vehicles and other industrial applications in 
harsh environments.

Parmley Technologies work with leading vehicle 
manufacturers and design engineers.

They have been designing and manufacturing 
electronic control products for military vehicles 
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years. From initial concept, through to technical 
specification, design, type testing and approval, 

it’s a tailored single-source solution. Manufacture, 
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Certification:
ISO 9001.2015 and Cyber Essentials accreditation.

 Manufacturing:
Specialising in high quality, high reliability 

customer solutions.

Manufacturers of Electronic 
Control Panels and Joystick 

Consoles For Military Vehicles 
and Harsh Environments.

Parmley Technologies Ltd
Unit 1 Neptune Court, Orion Business Park

Tyne Tunnel Trading Estate, Newcastle-Upon-Tyne, NE29 7UW
0191 290 0132

Derek@parmley-technologies.co.uk
www.parmleytechnologies.co.uk

Make UK Defence is a national not-for-profit, member 
owned defence trade association, part of Make UK – the 
manufacturers’ organisation.
We champion and support the UK’s innovative and diverse 
defence manufacturers and the wider defence supply chain.
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Video Processing
 
The Rugged Smart Display accommodates 
eight (8) individual video hardware 
connections comprised of one primary 
VGA input, up to three (3) S-Video, two (2) 
composite and two (2) FLIR. The displayed 
video is software selectable with only 
one video source displayed at any time. 
Bezel key selection of the displayed video 
format is optional. 

Night Vision System Compatibility 

The LCD backlight is comprised of white 
and night vision filtered LED’s arranged in 
a dual-mode configuration providing for 
dimmable day and night mode operation. 
Day mode operation retains the full 
LCD color spectrum while night mode 
operation is compatible for use with night 
vision imaging equipment. The optional 
bezel keys are night vision compatible 
backlit only with white on black legend 
for sunlight readability. 

Genlock

The Rugged Smart Display accepts an 
external generation lock signal and 
synchronizes displayed video (including 
graphic overlay) accordingly. This is 
accomplished by the internal video 
processing unit.

12.1" Rugged GVA Smart Display 
Features 

The Rugged Smart Display features an 
enhanced 12.1" wide color TFT technology 
LCD screen with adjustable brightness 
to allow operation from night vision to 
direct sunlight. The Rugged Smart Display 
supports operator interfacing through a 
resistive touch screen and programmable 

hard keys 
around the bezel. 

Bezel keys are night vision 
compatible backlit with white on 

black legend for sunlight readability. The 
environmentally sealed enclosure allows 
for reliable operation in high humidity, 
rainy, sandy and dusty conditions. 

Along with a wide operating temperature 
range and low (adjustable) power 
consumption, the unit meets the 
demanding environmental requirements. 
The display is a color TFT LCD with 1280 x 
800 resolution. The maximum brightness is 
500 cd/m2, through the optical stack, and 
contrast ratio is 700:1, enhanced through 
cover glass filters and optical coatings. 
EMI shielding ensures compatibility with 
other system electronics. 

A single board computer provides a 
platform for operating system and 
application software as well as internal 
graphics generation. Multiple interfaces 
include HD-SDI in, VGA in and out, 
FLIR, SVHS and composite video inputs, 
Ethernet, USB, RS-232, CAN bus, and 
opto-isolated Discrete I/O’s. The video 

inputs may be selected, scaled, cropped, 
picture-in-picture formatted, text and 
graphics overlay and positioned under 
software control. The video may be 
synchronized via a generation locking 
reference input signal. A video screen 
capture function provides freeze-frame 
images as requested by an external 
trigger signal. An integral heater allows 
functionality in cold environments and 
passive heatexchangers provide cooling in 
high ambient temperature conditions. 

Video Processing

The Rugged Smart Display accommodates 
eight (8) individual video hardware 
connections comprised of one HD-SDI 
input, one primary VGA input, up to 
three (3) S-Video, two (2) composite and 
one FLIR. The displayed video is software 
selectable with only one video source 
displayed at any time. Bezel key selection 
of the displayed video format is optional. 

The Rugged Smart Display accepts an 
external generation lock signal and 
synchronizes displayed video (including 
graphic overlay) accordingly. This is 
accomplished by the internal video 
processing unit. 

Night Vision System Compatibility

The LCD backlight is comprised of white 
and night vision filtered LED’s arranged in 
a dual-mode configuration providing for 
dimmable day and night mode operation. 
Day mode operation retains the full 
LCD color spectrum while night mode 
operation is compatible for use with night 
vision imaging equipment. The optional 
bezel keys are night vision compatible 
backlit only with white on black legend 
for sunlight readability.
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VEHICLE LIGHTING
High Reliability • Rugged & Tough

FULLY COMPLIANT TO EXCEED THE LATEST CRITICAL MILITARY STANDARDS
EMC DEF-STAN 59-411Land Class A / MIL-STD 461
Power Protection DEF-STAN 61-5 Part 6 issue 5 and 6 / MIL-STD 1275

World leaders in LED lighting and night vision solutions
+44 (0)1229 483226 • sales@oxleygroup.com • www.oxleygroup.com

Visible/IR Mode Beacon Light

Compact
LED Searchlight

IR Driving Light

DC Combi

Gooseneck
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Oxley – Selecting effective lighting solutions for turrets 
in modern warfare
In modern warfare the battlefield focus 
is on human and machine interface, 
users increasingly need ‘fit and forget 
technology’ and controllable solutions, 
but there are also many other factors 
to consider in selecting an appropriate 
lighting solution.

Turrets contain powerful electronic 
equipment, users specifying lighting 
need to consider EMC characteristics 
and choose a solution that 
offers advanced Electromagnetic 
Compatibility (EMC) which prevents 
interference with other on-board 
equipment.

Increasingly in a ‘network battlefield’ 
scenario the user requires a digital 
solution that can interface with other 
battlefield technology and offer the 
user full controllability. Solutions 
should be software controlled and offer 
functions such as dimming & tactical 
modes and work in conjunction with 
night vision systems. Digital control 
also enables remote operation where 
required.

Users are increasingly looking at LED 
solutions for both new build and 
retrofit programmes, the use of LEDs 

that are correctly housed and managed 
will offer longer life, which could be 
extended by five times, and consistency 
in performance over existing 
technology. LEDs offer a fit and forget 
solution, extended working life reduces 
overall costs including replacement, 
maintenance, disposal and labour costs.  

Advanced lighting solutions now 
can incorporate health monitoring, 
and products such as the Oxley DC 
Combi contain sophisticated internal 
electronic controls and feedback 
circuits to maintain thermal balance 
and provide usage and performance 
data. Health monitoring allows 
dynamic life extension 
of lights as 
replacement isn’t 
necessary after 
a set time period, 
reducing service 
and hardware costs.

Oxley LED turret 
lights are specifically 
designed for both the 
military vehicle retrofit and 
new build market with a low-profile 
rugged design which increases the 
available headroom, they have high 

MTBF and outstanding durability. The 
DC Combi delivers white light plus a 
software controlled integrated tactical 
secondary or blackout mode which can 
come in a choice of colours. The MTBF 
at 50,000 hours, dramatically reduces 
through life costs compared to existing 
lighting technology.

The Oxley DC Combi is qualified to the 
latest and most stringent UK military 
vehicle standards for EMC standard 
DEF-STAN 59-411 Land Class A and B and 
to Input Voltage standard DEF-STAN 
61-5 PART 5.

http://www.oxleygroup.com
https://www.youtube.com/watch?v=TbtVXaqnHaw
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MLRS Success in Ukraine Spurs 
Worldwide Demand   By Julian Nettlefold

The success of precision strike MLRS 
systems such as the Lockheed Martin 
GMLRS and HIMARS supplied by the US to 
Ukraine has reawakened demand across 
the world for such systems.

Lithuania, Latvia, Greece, South Korea 
and Taiwan are amongst those countries 
seeking to buy HIMARS and other systems 
as discussed below, whilst a number of 
countries including the USA and the UK 
are looking to upgrade their existing 
GMLRS launchers.

GMLRS/HIMARS

Current GMLRS users include the US, 
UK, Germany, France, Greece, Turkey, 
Norway and Italy. The UK MoD placed a 
$32 million upgrade contract in June for 
its fleet of GMLRS M270 fleet to include: 
software update to allow better precision 
targeting, insensitive munition and 
cluster munition upgrade.

The MLRS Family of Munitions (MFOM) 

includes a variety of precision-strike 
rockets and missiles, with on-going 
evolutionary development to meet the 
needs of the warfighter. These combat-
proven low-cost, low-risk rounds greatly 
reduce collateral damage and provide 
tremendous capability and flexibility in 
addressing today’s threats.

Guided MLRS Specifics:
l  Persistent, responsive, all-weather, 

rapidly-deployable, long-range, surface-
to-surface, precision-strike capability

l  Fired from both the MLRS M270 family 
of launchers and the High Mobility 
Artillery Rocket System (HIMARS) 
launchers

l  6 Guided MLRS rockets per launch 
pod, with 2 pods carried by the M270 
launchers and 1 pod carried by the 
HIMARS launchers

l  More than 40,000 Guided MLRS rockets 
produced to date and climbing

l  Guided MLRS rockets have a reliability 
rating exceeding 98 percent

l  An Extended-Range Guided MLRS rocket 
is in development

Current Guided MLRS variants include:
l  Guided MLRS Unitary: The combat-

proven Guided MLRS Unitary round 
integrates a 200-pound unitary 
warhead, providing precision strike for 
point targets. The Unitary variant has a 
range exceeding 70 kilometers.

Guided MLRS Alternative Warhead (AW): 
The Guided MLRS AW round was the 
first munition developed to service area 
targets without the effects of unexploded 
ordnance, complying with the U.S. 
Department of Defense cluster munitions 
policy and international policies. The 
AW variant has a range exceeding 70 
kilometers and delivers a 200-pound class 
fragmenting warhead.

Extended-Range (ER) Guided MLRS: A 
new developmental variation of the 
Guided MLRS family, ER GMLRS offers 
an extended range out to 150 kilometers 
in all weather conditions. ER GMLRS 
shares significant commonality with 
legacy Guided MLRS, and is deployable 
by HIMARS and the MLRS M270 family 
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of launchers. The rounds incorporate 
a larger motor and have enhanced 
maneuverability due to tail-driven 
control.

South Korean Hanwha K239 
Chunmoo MLRS

Defense News reported in October that 
Poland has completed its negotiations 
with South Korea to buy close to 300 K239 
Chunmoo multiple-rocket launchers, with 
a contract expected to be signed during 
next week’s visit by Polish Deputy Prime 
Minister and Defence Minister Mariusz 
Błaszczak to Seoul.

Last May, the minister announced he 
signed a letter of request to purchase 
about 500 M142 High Mobility Artillery 
Rocket Systems, or HIMARS, from 
the United States. However, the 
latest development indicates Warsaw 
understands it will not be able to buy as 
many U.S. systems as it originally planned.

The minister said that, under the plan, 
the first South Korean launchers, which 
are made by Hanwha Group, are to be 
delivered to Poland in 2023.

“In addition to these launchers, we will 
also acquire a very large number of 
missiles, both precision strike missiles for 
a distance of up to 70 km, and tactical 
missiles with a range of about 300 km,” 
according to Błaszczak.

The value of the planned contract, which 
will further expand Poland’s reliance on 
South Korean weapons, was not disclosed. 
A series of deals signed in the last months 
for the purchase of tanks, howitzers, and 
aircraft made the country Seoul’s largest 
defense client in Europe.

Greek plans for purchase of MLRS 
systems

The Greek Government has laid out plans 
for major purchase of MLRS systems. Two 

systems competing for this order are the 
RM70/85 Modular HIMARS compared to 
RM-70 VAMPIR:

RM70/85 Modular HIMARS

The modular rocket system RM-70/85 
MODULAR represents an advanced 
modernization of the reliable rocket 
launcher RM-70 GRAD, which was 
designed and subsequently manufactured 
by Delta Defence (Slovak Republic), 
in cooperation with Diehl Defence 
(Germany), for the needs of NATO troops.
 
The chassis part consists of a modified 
chassis from the Tatra Kopřivnice 
production type 8x8 Tatra 815, 
highlighting its long-standing proven 
properties, which is supplemented by a 
12-cylinder Tatra diesel aggregate with 
a power of 265kW, while the vehicle 
reaches the maximum speed on paved 
roads up to 80 km/h, and at the same time 
guarantees high transient and driving 
properties on ordinary roads and in field 
conditions with a maximum range of up 
to 1000 km.

The armored cab provides ballistic 
protection according to STANAG 4569 
Level 1 a, b., it is equipped with air 
conditioning, digital communication, 
navigation means, an automatic fire 
control system, coverings, a gun range for 
infantry weapons and at the same time 
it can perfectly protect the crew against 
the effects of biological and chemical 
weapons thanks to a powerful filtering 
device. The seamless operation of all 
equipment is ensured by a crew consisting 
of 3 members, namely the driver, 
commander and operator/shooter.

Launching of rockets is carried out by 
the operator directly from the cabin or 
in case of an emergency launch using 
a remote control from a nearby safe 

Above: HIMARS (Lockheed Martin).

Below: South Korean Hanwha K239 Chunmoo MLRS.

https://www.youtube.com/watch?v=otiG0BN982M
https://www.youtube.com/watch?v=gPGOD5hFb8A
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hiding place. The total cadence when 
firing 122mm JROF/JROF-M rockets is 12 
to 15 seconds and when launching MLRS 
rockets with M77 120 seconds.

The maximum range with effective 
destructive effects of missiles is up to 
100 km, which depends on the type of 
ammunition used and their design.

The total weight of the vehicle in combat 
standby with a 122mm container tray 
is 23.4t or 22.5t with a 227mm MLRS 
container tray. The net weight of the 
vehicle without a container and crew is 
20 tons, which allows safe transport by 
ship, rail or air.

Currently, 26 pieces of salvo rocket 
launcher systems are included in the 
armament for the needs of the Slovak 
Armed Forces.

The RM-70 Vampir is a modernized version 
of the standard RM-70 122 MLRS (Multiple 
Launch Rocket System) designed and 
manufactured in the Czech Republic by 
the Excalibur Army. The first prototype 
of the RM-70 Vampir was manufactured 
in February 2015 and successful gunnery 
trials were held in October 2015. The 
original RM-70 was installed on Tatra 
T-813 truck chassis. The new Vampir, 
however, utilizes a completely new 
platform Tatra T-815-7 8x8 heavy-duty 
tactical truck. The basic configuration 
of the rocket launcher itself on the 
vehicle´s chassis corresponds with the 
original RM-70, but the majority of the 
wiring has been extensively rebuilt or 
completely modernized. The cabling 
is completely new as well. The RM-70 
Vampir rocket launcher is capable of 
deploying concentrated bursts of fire into 
larger areas occupied by the enemy and 
destroying personnel as well as combat 
machinery. The RM-70 Vampir can be 
ready to fire in less than 2.5 minutes and 
leave its combat position in 3 minutes. It 
can fire 40 rockets in less than 30 seconds.

Positives of RM70/85 Modular HIMARS 
compared to RM-70 VAMPIR:

RM70/85 Modular HIMARS is a 
modular system with the possibility 
of firing two types of artillery 
missiles 122mm or 227mm 
against one type (122mm) plus 
compatibility with NATO

The most important advantage is the 
unique weapon superstructure capable of 
firing various types of 122mm or 227mm 
MLRS artillery rockets. It consists of an 
armored launch cradle with hydraulic 
control and a container tray, which allows 
the capture of up to 28 pcs of 122mm 
rockets or 6 pcs of 227mm MLRS rockets. 
The quick, easy, efficient piercing of 
the tanks is ensured by the ammunition 
handling device located in the front of 
the tanker and is used for the actual 

handling of containers located anywhere 
in the firing positions or in cooperation 
with any ammunition vehicle. The time of 
loading the container from its lifting until 
it is placed on the cradle is a maximum of 
4 minutes and after it’s emptying it can 
immediately leave the battle position and 
move to another position, or it is possible 
to pierce the container according to needs. 

Unlike the RM 70 Vampire, this unique 
feature gives space for compatibility with 
all NATO systems and is also very suitable 
for deployment in conflicts as currently 
in Ukraine, where there is a need for a 
rapid response to the possible need for 
ammunition change (standard / non-
standard). In the context of the Ukrainian 
conflict the container tray concept 
enables potentially also the integration 
and utilization of Ukraine’s new 220mm 
Bureviy rockets or the locally produced 
300mm Vilkha rockets.  

RM70/85 Modular HIMARS can 
accommodate a wider range of 
ammunition with a greater maximum 
range, by type of ammunition 
selected, of up to 100km.

The RM 70 Vampire is a missile system 
with a limited range of ammunition with 
ranges of less than 40km. 

The RM 70/85 Modular / HIMARS is 
capable of firing ammunition with a 
maximum range of up to 100 km with 
effective destructive capabilities. In 
principle, there are no limits to the range, 
depending on the type and ability of the 
ammunition.

RM70/85 Modular HIMARS 
ammunition handling equipment

RM 70 Vampire is able to shoot 40 pieces 
of 122mm rockets and another 40 rockets 
in an additional rack. 

Thanks to its crane system, the RM 
70/85 Modular /HIMARS can easily and 
efficiently handle the container anywhere 

in the firing position or in the safe zone. 
This logistic works with the help of a 
support ammunition vehicle with its 
handling equipment, which is oversized 
so that it can supply 2 rocket launchers, 
without its supply activity limiting the 
combat activity.

RM70/85 Modular HIMARS has a modern 
navigation, communication and fire 
system with automatic identification of 
ammunition type and ballistic tables as 
well as systemic fire control or emergency 
safe launch and MASK-2 protective 
coating used to reduce infrared radiation.

RM70/85 Modular HIMARS are in 
service with the Slovak army

The RM-70 Vampir is in service with 2 
armies (Azerbaijan, Indonesia)

One of the benefits of the Modular is that 
it can fire both JROF 122mm rockets and 
NATO 227mm rockets whereas the Vampir 
can only fire 122mm.

The Greeks currently use former East 
German RM-70 systems that were 
refurbished and deployed with the 
support of Slovakia – the design authority 
for the RM-70 system.

Given the versatility of the superstructure 
to accommodate multiple rocket types 
and the range of these rockets, coupled 
to its advanced systems, the Slovak bred 
RM70/85 Modular HIMARS System would 
appear to have the edge over the Czech 
RM-70 Vampir. We await with interest the 
result of the Greek competition which is 
expected in 2023.

Conclusion

Developments in precision guidance 
systems to prevent fratricide are a major 
reason for the worldwide interest in 
GMLRS systems. Coupled to warhead and 
propellant developments, these advanced 
systems are making their mark on the 
Ukraine battlefield in particular.

https://www.youtube.com/watch?v=i4MOiaVKjlM
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Turret Systems – MUSS & SETAS
Introduction

Today’s defence market, offers numerous 
superbly engineered, optionally manned 
and unmanned turret systems which are 
obtainable internationally to an armoured 
user community to meet their very varied 
and in some instances very specific needs. 
HENSOLDT is proud to deliver high end 
sensors, detectors and effectors to many 
of these turret systems users worldwide.

These newer turret systems can mount 
a wide variety of cannon calibres as 
main armaments as well as machine guns 
coaxially and remotely mounted and 
in many cases this firepower is coupled 
with an anti-tank guided missile (ATGM) 
to increase the range and effectiveness 
of the turret. These capabilities are 
nowadays fully integrated with the 
onboard optronic’s and sensors, 
including fused camera thermal imaging 
systems. State of the art fire control 
systems (FCE) ensure weapons system 
accuracy and in some cases these 
outputs are further integrated and 
displayed on the onboard battlefield 

management system (BMS) crew displays. 
This powerful combination delivers 
the winning advantage on the modern 
battlefield. 

To maintain that winning edge a built-
in flexibility for future change (future 
proofing) is always a major consideration 
in the early development of modern 
turret systems. A philosophy of change 
is embedded at the concept stage and 
then follows a planned through life 
modification programme. This provides 
the structure so if urgently needed to 
respond to a newly identified threat a 
modification or additional capability 
can be delivered rapidly to counter 
the danger. This also acknowledges 
a constant need for delivery of 
enhancement of protection for both 
platform and crew at throughout a 
platforms life span. 

Crew protection is always a primary 
objective of all the platform and turret 
manufacturers, and in most instances 
follows a ‘layered modular protective’ 
approach, this solution being widely 
used not only for the turret but for the 

Above: There are over 350 MUSS in service today with the Bundeswehr. (Courtesy of PSM).
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whole platform. This protection can 
range from upping the base level armour 
being delivered by the turret shell, 
with additional options such as spaced 
bar armour, bolt on armoured ceramic 
plates, explosive reactive armour, 
acoustic sensors and in a very few 
instances an active protection system 
(APS). All these types of protection when 
combined (in a designed layer for effect) 
are the enablers to protect the crew to 

be as safe as possible when fighting in 
the turret or for the armoured infantry 
mounted in the back of the platform 
transiting the battlefield or when 
readying to dismount. 

Recent events in the Ukraine have 
highlighted the need for effective, 
modular protection solutions not only 
against the ubiquitous rocket propelled 
grenade (RPG) but similarly against 

anti- tank guided missiles and laser 
guided munitions which were shown on 
the media nightly to be so effective in 
stopping the Russian AFVs in the early 
phase of that conflict. Added to this 
mix is now the tactical UAS which while 
having been has been used in other 
recent conflicts, it is in the Ukraine 
to have been shown when used by 
tech savvy and skilful operators how 
extremely lethal to all types of AFVs. So 
even well designed layered protective 
solutions will need be modified or 
changed with immediacy to overcome 
and meet the challenge of new threats 
posed by a technically agile adversary. 

A HENSOLDT’s core competence has been 
to recognize a wide range of threats and 
provide practical optimized solutions 
to improve the safety and operational 
effectiveness of combat vehicles and 
other military platforms. HENSOLDT’s 
Multifunctional Self-Protection System 
(MUSS) is now the most advanced, 
lightweight, cost effective, and practical 
solution to improve the survivability of 
Main Battle Tanks (MBT), Infantry Fighting 
Vehicles (IFV), and Armoured Personnel 
Carriers (APC) or Combat Support 
platforms to be the protective layer 
against the ATGM and or Laser initiated 
threats enables.

The MUSS is one of the few in Softkill-
based Active Protection Systems that was 
designed in at the concept stage to a latest 
generation of IFV namely the SPz Puma. 
The MUSS design is modular a key enabler 
when it comes to modification or change 
to (MUSS) APS without major impacts to its 
host platform performance. Today MUSS 
has a defined technology road map to 
meet a customer’s future needs to protect 
against modern anti-tank threats. 

Within that technology roadmap is the 
development plan for integration with 
other systems which could vastly improve 
the platform ability to survive during 
high intensity warfare, such as Hardkill-
effectors to complement to overall 
protection level.

This is being demonstrated presently using 
a high performance LSAS namely the 
HENSOLDT See Through Armour System 
(SETAS) fitted initially as a core LSAS 

Above: MUSS been fitted to both the Leopard and Challenger MBTs as well as BOXER IFV 
for evaluation. (Courtesy of Qinetiq Challenger 2).

Below: Threat Alert and Direction. Below: Slew to threat - Function. Below: Threat indicated in reticle box .

https://www.youtube.com/watch?v=K-tc6WwdkSg
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system which then becomes ‘capability 
bearer’. 

The SETAS provides a 360 degree 
uninterrupted vision in both Visual and IR 
around the platform via the SETAS Central 
Image Processing Unit (CIPU) which is able 
to manage internal and external feeds and 
then display them on crew display screens 
or in individual googles according to the 
user/crewmember role and needs. 

So far SETAS has further incorporated 
and demonstrated varied additional 
capabilities which are seen using the 
SETAS crew viewing monitors and 
headsets this has included:
l  Augmented reality displaying inputting 

detected threats and user information 
and then seen as overlays in the users 
viewing systems 

l  Switching between the SETAS camera 
systems and the platform SENSORs of 
field of view (FoV).

l  Military symbols from the NATO map 
library or a 

l  Battle Field Management System 
overlays.

l  UGV Sensor feeds
l  UAS sensor inputs
l  The use of Artificial Intelligence 

through the Pearson Engineering Threat 
Sense System detecting and classifying 
air dispersible mines. 

l  Passive range measurement.
l  MUSS threat warning displays. 

Integration of the MUSS and SETAS 

displaying the threat detection 
of Laser and/or Missile Approach 
warnings from MUSS then being 
displayed on the crew screens, with 
an instantaneous slew of the SETAS 
camera to the direction of attack. This 
is initiated by single button press or 
automatically if required and is set up 
within the CIPU.

MUSS APS- Flexible Option 

Key MUSS differentiators:
l  Modular and scalable system for 

different vehicle types (wheeled and 
tracked) and missions/ operational 
requirements against multiple threats 
for vehicle protection; 

l  Proven and highly cost-effective 
solution; 

l  Reduced Size, Weight and Power 
(SWaP);

l  Undetectable, jam-proof; 
continuous replenishable electronic 
countermeasures

l  No collateral damage to host vehicle, 
other platforms, dismounted troops, or 
local area;

l  Easy to integrate, loosely coupled OSA 
(no significant alteration/ degradation 
of platform);

l  Complementary and can be used with 
traditional HK APS

l  MUSS system roadmap includes 
interfaces to HK effectors along with 
improved laser jamming & dazzling, 

tracking & confirmation sensors, etc. as 
well SWaP-improvements;

l  MUSS interfaces into Command and 
Control (C2), Situational Awareness 
(SA), Reconnaissance and Surveillance, 
and Targeting systems.

MUSS connectivity with other systems and 
its extremely advantageous SWaP means 
MUSS can be fitted to most platforms 
either as part of a fully integrated turret 
solution or as a stand-alone fit. 

Specifically for use against the ATGM, 
LTD, LRF and LBR threats. The MUSS 
sensors detect the irradiance plume of the 
missile at launch, and/or the subsequent 
flight profile, which then initiates a 
focussed directed jamming of the missile 
controls by the MUSS Jammer causing the 
missile to deviate from it programmed 
flight and crash. 

Similarly, the threat from LRF, LTD and 
LBR is detected by the MUSS highly 
sensitive Laser Warner. In case of Laser 
Guided Munitions and Laser Beam Rider 
Missiles, the detected threat is countered 
by instantaneous directable smoke 
obscuring the platform from the attack. 

If required, with the removal of the 
effectors i.e. the jammer and directable 
smoke, MUSS can be reconfigured purely 
as warner system only for ATGM and 
Laser based threats. This sub-system is 
known as the HENSOLDT Missile and Laser 
Threat Alerting System (MILTAS) and can 
be implemented as wake-up sensor into 
existing Hardkill-APS to minimize radar-
signatures and/or confirm threats.

Over recent years HENSOLDT has been 
focussed on making tremendous system 
improvements of MUSS, not only on 
the warning sensors, and the software 
capabilities, but also on the interface 
(i.a.w. STANAG 4754) and the minimising 
the SWaP, lowering the total weight 
of the system below 100kg. The MUSS 
sensors (each < 4 kg) are viewed as being 
both compliant to the meeting the 
requirements of the proposed MAPS and 
MIPS type architecture.   

MUSS Evolution

HENSOLDT is always agile and forward 
leaning when it comes to the meeting 
of needs of the user especially in the 
short term but as an Engineering Systems 
House HENSOLDT will always maintain a 
system technology road map, capturing 
technology updates, modifications, 
perceived system improvements it will 
make over the life of the product. The 
following potential technical upgrades 
have already been identified: 
l  Interface with any Hard Kill subsystem
l  System of System’s approach connected 

through same GUI (e.g. integration of 
MUSS with HENSOLDT’s 360° Situational 
Awareness SETAS system)
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HENSOLDT has a 100-year heritage as a technology leader, and we use that  

experience to deliver integrated solutions to meet customer needs across any 

domain. This tailored approach means that customers get the capability that 

they want, when they need it.

www.uk.hensoldt.net

• Weapon location radars
• Soft-kill active protection systems (APS) MUSS
• Platform optronics
• See-through Armour Systems (SETAS)
• Ground based air defence radars (active and passive)
• Counter drone systems (CUAS)
• Weapon optics and night vision goggles (NVG)
• Ground based surveillance radars (GBSR)
• Force and critical infrastructure protection

HENSOLDT
LAND SOLUTIONS

Drawing on a deep well of experience in Radar, Electronic Warfare and Optronics solutions for 
defence and security applications, HENSOLDT has developed a wide spectrum of systems for 
land forces providing Situational Awareness, Reconnaissance and Surveillance, Platform and Force 
Protection, Electronic Attack & Protection with specialist capabilities relevant to the Cyber domain.

Investing in UK Defence & Security

http://www.uk.hensoldt.net
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l  Counter-UAS, Detection and Destroy
l  Hemispherical Coverage of platform 

against Laser Threats

MUSS is adapted to current and 
future operational considerations

MUSS sensors are fully passive and have 
no impact on the vehicle signature. The 
system does not require any RADARs, 
which are susceptible to be intercepted 
and attacked by Anti -Radiation Missile 
(ARM) or could being jammed. The 
Softkill-principle detects and counters 
Laser and guided missile threats in the far 
field from the vehicle, thus protecting 
from collateral damage. To maximize the 
vehicle’s protection level, MUSS can be 
complemented by a third party Hardkill-
component as failsafe and protection 
against unguided ammunition, in which 
the MUSS sensors can be used as wake-up 
signal for the active radar sensors.

MUSS is platform agnostic. It can be 
easily integrated on any vehicle and can 
be blended into platform camouflage. 
The compact and modular design allows 
the MUSS system to be easily modified 
or unmounted and reused on a different 
platform.

The open architecture of MUSS and 
the many interfaces available in the 
Central Electronics (Gigabit Ethernet, 
RS232, MIL-Bus, CAN-Bus) which enables 
MUSS to easily communicate with other 
sub-systems. 

As a System House, the delivery of 
customer orientated solutions is a key 
HENSOLDT capability which provides 
flexible and future leaning solutions which 
the user can then adapt to its needs. 

HENSOLDT Sensor Suite 

It has already been mentioned that 
HENSOLDT has been conducting 
considerable amount of work to continue 
to be flexible in its approach, so to be 
ready to meet the next iteration of the 
user’s requirements especially in the area 
of the HENSOLDT Sensor Suite. 

The war in Ukraine has given many 
of HENSOLDT customers a new focus 
about the reality of having a digitalised 
platform that can truly plug and play 
and to be able incorporate additional 
sensors i.e. hemispheric sensors or to 
fit a C-UAS systems in a short period of 
time truly means the digitalisation of the 
entire platform. HENSOLDT has focused 
on the fusion of the data outputs from 
its own products purely for reasons of 
access. Recent trials have shown that the 
SETAS CIPU is extremely versatile and will 
interface with other products with little 
engineering effort.  

This Sensor Suite approach from 
HENSOLDT, combining Electro-optics and 
radar, provides enhanced overarching 
360° situational awareness capabilities 
in a wide spectral range, detecting, 
classifying and identifying all kind of 
objects in the surrounding of the vehicle.

HENSOLDT is developing capable 
sensor-fusion-networks combining all 
vehicle sensors to provide all relevant 
information with support of AI (Artificial 
Intelligence).

With its open architecture the Sensor 
Suite supports new international 
architecture standards, i.e. NGVA. It 
can be linked to all kind of BMS (Battle 
Management Systems) or Combat Clouds.

The Sensor Suite can enclose the high-
performance sensors and systems from 
the platform and make their data or 
images available for every user on board 
and remote. By doing so, the Sensor 
Suite will bring added value to existing 
sensor, e.g. using the main sight, if 
released by the standard user (e.g. 
commander), to scan the objects from 
a database, take pictures of the object 
and perform image analysis by AI 
algorithms in the background, and 
finally adding the result to the database. 
Using this feature e.g. Radar objects 
could be captures as a visual image and 
then could be visually identified on 
monitors. 

HENSOLDT views the development of 
sensor-fusion-networks as the game 
changer for delivering the operational 
edge in the near future and are investing 
in it now.

Above: Sensor Fusion.
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http://www.chepstow-racecourse.co.uk
http://www.battle-technology.com
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