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Recent national debt ceiling spending cuts test an already strapped U.S. defense budget.
With this as a backdrop, the September issue of Armor & Mobility turns focus to the troops
on the ground who, at the fore of the global fight against terrorism, are doing more with less.
The world of tactical shelter technology and application has, and continues to be, one
of perpetual evolution as lessons learned by a nation at war effect adaptive change. In
a Special Feature to A&M, a look into today’s tactical shelter technology developments
from green to modular to important decisions by the Joint Committee on Tactical Shelters
brings readers news on this critical warfighter support asset. This issue also brings an
exclusive interview with COL Walter E. Piatt, Commandant, U.S. Army Infantry School, Ft.
Benning, GA. COL Piatt discusses his command’s mission in support of current infantry
transformation requirements as part of the Army’s greater Brigade Combat Team (BCT)
modernization effort. From the evolution of dismounted combat to the advancement of
solutions for mounted survivability, new B-kit armor upgrades for next-generation A4 variant
Heavy Extra Mobile Tactical Truck (HEMTT) are providing greater protection for warfighters.
With the demand for greater partnering in both joint service and DoD/industry, A&M takes
a look at the latest brigade-centric training for warfighters in an exclusive interview with
BG Terry R. Ferrell, Commanding General, National Training Center, Ft. Irwin, CA. From
a network integration perspective, the latest testing at White Sands Missile Test Range,
NM is seeing the development of a single battlefield platform that is expected to connect
warfighters at all levels of the fight.
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Be sure not to miss this issue’s Strategic Leader as we profile USMC PEO Land Systems
and its work to acquire cutting edge weapons and ground vehicle systems for combat
Marines. This month’s Unmanned & Beyond profiles the latest in hand-launched UAVs.
As always, feel free to contact me with questions, comments. Thanks for your readership!
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Commander’s Corner

Building Strategic
Success for the
Combat Soldier
In an exclusive to A&M, COL Walter E. Piatt,
Commandant, U.S. Army Infantry School,
Fort Benning, GA provides his insights into
force dominance through squad-level focus.
The current operating environment (COE) demands a change
in the operational structure of the infantry squad. During
the decades since the end of World War II, technological
advances have led to improved body armor, weaponry
and communications for soldiers, but the effect of the rifle
squad on the battlefield has remained the same in terms of
the way the squad engages the enemy: its movement, its
geographical orientation and its communication with enablers
that support the squad in its operating environment (fires,
supply, intelligence, to name a few). Although the U.S. largescale air, sea and ground contingent forces have the ability to
easily dominate any adversary on Earth, the rifle squad, with
all of its proven power and capabilities, continues to face
the prospect of a “fair fight” in future conflicts. This cannot
remain the same.

Tipping

the

Balance

The rifle squad must be transformed into a force on the
battlefield that has supremacy over all who challenge it;
a squad so powerful that no matter the determination
and experience of our enemy, the end result is lasting
strategic dominance of the operating environment. In this
Commander’s Corner, I want to discuss the squad and
how this transformation will continue to lead the way for
excellence no matter what operating environment the U.S.
Army faces in the future.

The analytical research of the squad will be an in depth
look across three fronts: materiel, leadership, and training.
Although this is a holistic look, it must include some realistic
parameters, namely financial resourcing. Analyzing the
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squad simultaneously along these three fronts will allow us
to identify the best means to address squad capability gaps,
while at the same time confronting redundant spending.

The cause for this change is the very nature of our fight
and the fights we will face in the foreseeable future. Take
past conflicts for instance. During World War II, major
engagements were fought at the division level. Divisions
stormed the beaches of Normandy, fought in the Battle of
the Bulge and invaded southern Italy. In Vietnam, brigades
and battalions were the main force in engagements with
the enemy. Whether it was the 3rd Brigade of the 101st at
Hamburger Hill, or the 1st Battalion, 7th Calvary at Ia Drang
Valley, these levels of command were responsible for the
majority of action in Vietnam.

Total Threat Ready
In the COE, squads routinely conduct tactical operations
outside of the normal sphere of support. These squads have
the capability to strategically affect the overall mission, yet
they still operate under the same basic conditions that they
have been at for the past half century.
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Commander’s Corner
leaders, two grenadiers, two
automatic riflemen, and two
riflemen. Unfortunately, aside
from technological upgrades
to our soldier’s equipment,
including the weapons and the
load carried, the soldier still
fights, communicates, orients,
and moves much as did combat
soldiers in World War II, Korea,
and Vietnam. We can and must
do better. The “Squad as a
Strategic Formation” (SaaSF)
is how we are now working to
make it better for our soldiers.

Today’s enemy is determined and innovative, so we must
ensure our squads quickly achieve dominance, or overmatch,
when engaged with the enemy. Overmatch is the ability to
successfully execute critical tasks against projected threat
forces in all operational environments, concluding with
decisive operations that drive the adversary to culmination
and achieve the operational objective, while retaining the
capability to continue with subsequent missions. What we
want is an overmatch at all levels: close combat supremacy,
mobility, firepower, combative proficiency, protection, and
overwhelming lethality. Unless we can assure the squad is
capable of combat overmatch comparable to that claimed
by our other maneuver forces at the Company, Battalion and
Brigade levels, we will not be able to apply the squad’s full
combat potential against an enemy.
We will increase squad overmatch through a bottom-up
review, beginning with the Infantry Squad formation and
working to optimize the means whereby it is to be resourced
and trained. It is our intent to address and resource the squad
as the “strategic formation,” so that we synchronize the
acquisition process that will develop and acquire the needed
equipment, while simultaneously developing the training tools
with the latest technology. We must evaluate the squad not
as a group of individual soldiers or as individual equipment,
but instead as a strategic force capable of achieving the
synergistic effects that combat demands.

Strategic New View
In the past, the squad formation has changed little. The
12-man squad of World War II comprised a squad leader,
10 riflemen and an automatic rifleman. The 9-man squad
in the COE consists of the squad leader, two fire team
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The future squad leader will
have at his disposal a way to
draw relevant information for
the maneuver squad; the handheld battle command device
integrates the squad leader
providing him a gateway to
vertical and lateral information from the existing network.
The squad leader will be able to view near real-time satellite
imagery and three-dimensional map products, and download
timely human and signal intelligence data to enhance the
squad’s situational awareness. With this ability to visualize
the battlefield prior to movement, the squad leader can tailor
the logistical requirement and tactical load to best support
the operation. In addition, a semi-autonomous load carrying
system will reduce soldier fatigue and mobility restrictions,
allowing them agility even on demanding terrain.

A Human Perspective
This effort is not all about material enhancement – far from it.
We must simultaneously improve leadership abilities and our
training strategy to truly pull our squads into the 21st Century.
The terrain in the COE has a profound effect on the morale,
physical potential and capacity of soldiers to accomplish the
mission, so we are examining the cognitive, physical, socialcultural and moral-ethical aspects that determine the human
capacity and limitations that the human dimension of the
squad comprises.
Foremost among these are leader development and the
building of a cohesive team, followed by the tactical and
technical proficiency that can only arise from a fully trained
and empowered unit. Understanding of and commitment
to Army values can sustain the warrior spirit, and greater
awareness of the cultural, civil and language characteristics
of the COE help build confidence by dispelling uncertainty.
These skills can only enhance our soldiers’ situational
awareness and contribute to the development of a cohesive
team.

www.tacticaldefensemedia.com
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The focus on the human dimension and its integration into
squad training is as critical as the equipment mentioned
above. In the future, the training of the squad must incorporate
the latest in technology to give squad members the ability to
train in live, virtual, and constructive environments. This will
be accomplished with new leader development components
such as the Individual Training Avatar. This Avatar, to be
developed during Initial Military Training (IMT), will help soldiers
better recognize their personal strengths and weaknesses. It
will provide them with instructional and training tools to help
facilitate self improvement as they progress through their
careers, with all training data inputted, and it will be a realtime tool for soldier self-assessment, as well as an apparatus
unit leaders can use to evaluate their soldiers.

Preparing

for the

Unknown

Furthermore, while a field training exercise (FTX) and squad
Live Fire will always be part of the squad training schedule, we
must provide the squad of the future the ability to train for the
environment of an uncertain enemy, operating in a different
culture, yet with the ability to apply force where and when
necessary. To train in those environments without creating a
Combat Training Center (CTC) like environment, the squad

must be able to train in simulation to prepare properly. This
virtual environment will provide training multipliers that a
Company FTX or squad Live Fire cannot provide. Preparing
our squads and soldiers with these critical skills, in addition
to teaching them to maneuver in rural and urban terrain and
conduct live fire exercises in rural and urban environments,
is vital to our Army and the soldiers who defend our way of
life. This element of the human dimension will receive its own
share of attention as we work diligently to design, train and
field the Infantry squad as a strategic formation.
This bottom up, holistic review of materiel, training, and
leader development is a paradigm shift in the way we do
business. As the face of combat operations changes, it is
critical that we also change our approach to give our squads
overmatch – we want our squads to overwhelm the enemy on
the battlefield through enhanced mission command, access
to the network, better force protection, improved power and
energy, lethality, refined leader development, and training
that’s live, virtual and constructive. We must do better for
our soldiers and squads that are on point for us in combat
operations today. Follow Me!
More info: www.benning.army.mil/mcoe
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NIE Has Commanders Riding High
The U.S. Army recently conducted a
large network test, termed the Network
Integration Evaluation (NIE) at White
Sands Missile Range, NM, to evaluate
capabilities of a developmental vehicle
mounted company command post system
intended to give enhanced on the move
networking to company commanders.
By Kris Osborn, ASA (AL&T)
A soldier from the 2nd Brigade Combat Team, 1st Armored Division uses the JTRS Ground
Mobile Radio (GMR) inside his vehicle to exchange information with higher headquarters
Credit: U.S. Army

Comms Critical

M-ATV Too

Keeping a mobile commander well informed can
be tough. Communications trouble, both technical
and environmental in nature can cause a leader at any
level to not feel he has enough information to make the
right decision. In combat this lack of information is so
common it’s earned itself the name “fog of war.”

One of the concept vehicles to be used in the
evaluation is an MATV, an all terrain armored truck seeing
extensive use in Afghanistan, but the communications
package is being developed for use in a wide range
of vehicles. “If you’re a Stryker company commander
then your command post vehicle will be a Stryker. If you
have a mechanized company (it’ll be a different vehicle)
so this is all adaptable to the unit you’re assigning it
to,” said Richard Steinau, the network synchronization
center lab manager.

“A key portion of the Network Integration Evaluation
will take a look at collapsing networked battle and mission
command capabilities into mobile company command
post platforms. This may give company commanders
the ability to take advanced network technology with
them as they move around the battlespace—they will
no longer need to be tied to a static location to receive
mission command information,” said Paul Mehney, chief
of public communications for Program Executive Office
Integration, one of the offices involved in the evaluations.
The Network Integration Evaluation will bring together
several different sets of communications equipment
that’s expected to allow for better communications
among Soldiers. The test will also see a newly-networked
vehicles such as Strykers and MRAPs rolling through the
Range’s rough deserts and giving the commanders on
the ground more information then they previously had.
The company command vehicles are specially
equipped and loaded with communications and display
gear intended to give the company commander access
to the same kind of information normally only available
in a command tent. “If the evaluations go well for this
concept it could end up being huge for the Army, giving
that small unit commander the mobility that he needs to
move around his area of operations,” said Mehney.

The decision to include the company command
vehicle package in the evaluation came from feedback
from troops in the field. “One of the biggest lessons
learned in theater out of the company commanders was:
‘We are tied down, we cannot maneuver around our
battle space because we do not have the connectivity,’”
Meheny said. In response to this feedback the prototype
company command post packages were rapidly
assembled by Program Executive Office C3T and
Integration and then rapidly inserted into the evaluation
process.

Next Step
The Network Integration Evaluation will be conducted
at WSMR this summer with the goal of evaluating
various different sets of network equipment being
developed for future use. The test will see over 4,000
soldiers, contractors and civilians come to WSMR and
will take place at a number of locations on the range
intentionally chosen because they represent the kind
of communications challenging terrain, and overall
environment encountered in areas like Afghanistan.
More info: www.bctmod.army.mil
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Special Section:

Shelter
Developments
Mission needs are having a great impact on the future
development of fielded military tactical shelter systems.
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Energy
Game Changers

The military services are seeking more energy
efficiencies in their shelter systems.

The company’s insulated liners are used by the U.S. Marine
Corps and overseas military services. HDT’s solar shades have also
been delivered to international customers.

By Marty Kauchak, TDM Editor

A confluence of events is shaping the design of U.S. military
shelter systems. Conditions in Afghanistan and other regions
around the globe require the deployment of the systems without
any existing infrastructure, such as electricity or water. At the same
time, the Pentagon is reducing its reliance on energy for operating
forces, in particular those deployed in Afghanistan.

Marines Going Green
Marine Corps representatives at this May’s NDIA-sponsored
Environment, Energy Security and Sustainment (E2S2) Symposium
and Exhibition in New Orleans, Louisiana, attended by Tactical
Defense Media, said that for the sea service to return to its
expeditionary legacy and act less like America’s second land army,
its logistics tether for petroleum and water is unacceptable. One
effort to scale-back the Department’s significant material and
human costs for transporting energy to the front lines, is the Marine
Corps’ near-term priority to ship shelter liners and other “green”
systems to sites in Afghanistan.
Since 2009, the Marine Corps has developed renewable energy
systems, some of which are described in this article, through its
Expeditionary Forward Operating Base (ExFOB) experiments. The
ExFOB efforts are designed to help reduce the service’s reliance on
energy and water in a combat environment.
Captain Brandon Newell, a representative of the Marine Corps’
Expeditionary Energy Office, explained at the E2S2 conference that
“ExFOBs are simply an opportunity to see what industry has to offer
– to see what’s available and what impact it may have.”
Since the E2S2 event, Newell has been serving in Afghanistan,
overseeing his service’s implementation of new shelter systems and
other renewable energy material.

Diverse Strategies to Gain Efficiencies
HDT is obtaining energy efficiencies, in part, through its insulated
liners and solar shades.
James Maurer, Vice President and General Manager at HDT
Expeditionary Systems, said that his company’s test data show
efficiencies gained through the use of insulated liners are in excess
of 50 percent environmental control unit run-time reduction.

www.tacticaldefensemedia.com

Johnson Outdoor Gear LLC’s Eureka! Tactical Innovation
product sector’s shelters and related components can be found
throughout the military, and in particular with deployed units,
especially in Iraq and Afghanistan.
Eureka! has partnered with several soft-solar companies and
has focused its efforts on energy conservation as opposed to
energy production. Chad Hadlock, company spokesperson, noted,
“We have developed thermal liner systems for all our military tents
that meet an R-Value of 6, or almost 6 times more thermally efficient
than standard liners, while maintaining very similar size, weight,
and installation requirements. We have also partnered with several
companies that are at or near breakthrough innovations in both
environmental control systems and power distribution.”
Eureka! has its RTeq™6 Insulated Liner System available in the
company’s Rapid Deployable System for the military. “Because of
the importance of DoD’s effort to become more fuel efficient, we are
also willing to design and produce these liner systems for any tent
the government requests, including competitors’. We are working
on our entire system’s energy efficiency and will have a complete
energy efficiency solution, along with our partners, in the next few
months,” Hadlock said
DRASH is also seeking to improve shelter energy efficiency
through its unique design of minimizing energy loss and maintaining
ambient temperatures while operating in austere environments.
C. Richard Chou, P.E., Vice President of Engineering at DHS
Technologies, said that in its unique patented design, the company
has incorporated advanced thermal insulation into its shelters. “The
company is able to offer an R-value of 3.1 and continues to pursue
advanced technologies to make further improvements in this area.”
LCOA Defense’s FORTIS, a modular flat pack ballistic and
blast protected shelter, is also thermally efficient. “Through the use
of structural insulated panels we have created a tighter building
envelope with walls that have a higher insulated property. This
provides for added comfort for the warfighter with a reduced need
for energy output to cool/heat the FORTIS shelter,” Josh Robbins,
Business Development Director for Defense, said.

A Solar Solution
Ascent Solar Technologies, Inc.’s WaveSol Extreme solar
modules are being evaluated in research offices and field
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demonstrations by DoD and other nations’ military departments.
The product is viewed by military services as an innovative
solution for easily integrating solar power into many defense
products and applications.
The solar modules are flexible and lightweight, MIL-STD
810-G conformant products, evolving from the company’s
heritage solar panel product line for building rooftops. “What
we’ve done to improve efficiencies is to use the CIGS, which are
the elements we combine to create our photovoltaic product. The
CIGS modules are relatively easy to scale and manufacture, which
drives down cost and increases efficiencies,” Brian Blackman, the
Director of Corporate Development at the company, explained.
Ascent Solar Technologies’ solar panel solution differs from
its competitors’ products which tend to be amorphous siliconbased – requiring more area to produce the amount of power as
a CIGS-based solution. Blackman said the company is “doubling
the efficiency of what would be considered a single junction,
amorphous silicon product” made by its competitors.
While WaveSol Extreme solar modules continue to be
evaluated by the Air Force Research Laboratory and its services’
counterparts, the products have been demonstrated in the
Marine Corps’ ExFOB program and other field evaluations. As
this issue was being published the solar modules are being
prepared for field evaluation by the U.K. Ministry of Defense at a
Royal Air Force base. “Our product will be demonstrated through
three different partners there,” Blackman pointed out.
Blackman also added the solar modules support 330-350
watt, and higher,scalable applications in shelter systems, on the
order of a military and non-government organization command
posts, and explained the workings of an operational module.
“Our products deployed with a balance of system (BOS) unit that
incorporates a charge controller, inverter and battery. You simply
plug your solar panel system into that box and depending on how
big that battery is, is what it can power. The output is dictated
by that balance of system. A 330 watt input, the output of that
battery as I charge it throughout the day, can charge several
laptops, run several LED light systems, charge man-portable
batteries and the like. It’s quite expandable.”

Answers

in the

Wind

Industry is also developing products that can convert wind and
other renewable energy sources into military power applications
for shelter systems.
Energy Technologies, Inc. has developed a 5-blade tactical
wind turbine (TWT) that can quietly generate up to 5,000 watts for
shelter subsystems. “That’s enough to take care of all the lights
and communications,” Chip Calderhead, Senior Inside Sales
Director, at Energy Technologies, Inc., said.
During the May 2011 FPED VIII symposium, ETI demonstrated
a 5-blade turbine capable of generating 1,200 watts, but the
company had other plans on its drawing boards, including the
development of a TWT that can generate up to 5 Kw.

12 | Armor & Mobility September 2011

While ETI has not sold a TWT to a military customer, the
company has actively demonstrated its turbine systems for U.S.
Southern Command and other DoD component commands.

Intelligent Systems
HDT is also developing intelligent power management systems
for its environmental control and power generation product lines.
“These are intelligent systems that manage disparate power inputs
– from solar, wind and from standard diesel power generators,”
Maurer explained.
Intelligent generators in an overarching intelligent grid would
automatically shed power or shut down generators as power
consumption decreases – further reducing fuel consumption at
forward operating bases and other venues.
Maurer elaborated about this grid’s power capacity, noting
“HDT’s intelligent generators range from 25kW to 60kW. You will
have multiple generators on a power grid, which is scalable and the
total power varies widely. And many alternative energy inputs are on
the order of 800W to 2kW – small, but they all add up.”
A related company effort seeks to establish a standard for
a power management system that will work with any vendor’s
renewable energy power generation source, as well as traditional
generator furnished power.
HDT’s alternate power management systems have been fielded
with the Marine Corps, and are in the research and development
phase with the U.S. Army. “The company expects to field more
capable intelligent power management systems available in the
near future,” Maurer added.
DRASH has also taken a number of steps to provide the military
with energy-efficient field facilities that can easily be reconfigured
from one mission to the next.
The company offers a complete line of Intelligent Power
Technology (IPT) Trailers. When grouped together these highly
specialized trailers enable a networked power microgrid to be
formed between shelters for tactical power generation. Chou
pointed out that with this microgrid in place the supply of power
more evenly matches the demand, so generators are being turned
off and on as power requirements change. “This approach to
power management for a microgrid can occur automatically and
at one site. Currently, the company has the capabilities to offer
remote monitoring allowing operators to monitor loads and predict
maintenance cycles using Deployable Command and Control
Equipment (DC2E),” he added.
One promising project DRASH unveiled at its annual capabilities
demo in Huntsville, Alabama in May was the integration of
its DC2E with the company’s line of IPT trailers. “This allows
users to view fuel levels, warnings, error messages and other
important generator stats from inside their command center,”
Chou remarked.

www.tacticaldefensemedia.com

Shelter Developments

And although relatively new, approximately 100 DRASH
IPT Trailers are currently used by units in the field in support of
programs such as Terminal High Altitude Air Defense (THAAD),
and Harbormaster Command and Control Center (HCCC).

On The Horizon
Northborough, Massachusetts-based Aspen Aerogels, Inc. has
completed significant work putting its aerogel into shelter systems
during the past few years. The technology underpinning of the silica
aerogel blanket insulation is that it is nanoporous, which is one of
the key materials properties that reportedly provides the superior
thermal performance of aerogels.
Paul Nahass, Ph.D., Manager of Technology Commercialization
at the company, said the material has been shown to save over
30 percent energy use compared to uninsulated tents, with only
a minor increase in weight and volume. “Additionally, because of
its thin profile, it is the only insulation that can be integrated into
a shelter skin, rather than installed as an add-on liner to a shelter.
Aerogel also maintains its thermal performance when compressed,
pinched, or when it gets wet,” he added.
Closer in on the business horizon, Eureka!’s Hadlock said his
company’s biggest push in the last quarter of this year will be the
fielding of its Rteq™6 Insulated Liner System discussed earlier.

“With extreme portability and unmatched performance, we want
to make this liner the standard within DoD. By departing from
the standard, heavy radiant barrier sub-liner, we set our liner apart
by completely replacing the existing liners in shelters around the
world.” The concept will make for easy installation and tear-down
when the unit needs to move.” He added, “Given the technological
advancements in the fabric, the pack size for the liner system is 26
ft2, compared to the 40 ft2 (plus) of other, quilted insulated liners.
Portability, price, and performance all make the Rteq™6 liner the
best value from purchase to deployment and beyond.”
Eureka! is also looking for any and all opportunities to field
an entirely energy efficient shelter system and tactical operations
center. This summer, the company was in discussions with various
suppliers to incorporate its enhancements to the tailored Eureka!
solution, but it has full systems available today in their current form.
“We have provided seven RDS shelters to a current field exercise
at White Sands Missile Range, New Mexico, in support of the
U.S. Army’s Brigade Modernization Command’s ((BMC), based
at Fort Bliss, Texas) evaluation of new products and technologies,
where we hope to receive feedback from the field leadership on
how to improve functionality or mission performance. With these
comments and continued engineering, we should have our tailored
system available this fall,” Hadlock said.
contact@tacticaldefensemedia.com
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Better ideas. Better innovations. And better implementation to suit the needs of those in the field. At HDT, world-class
engineering leads to world-renowned products through a process that pairs the brightest minds in the business with

In the battle of brains vs. brawn, we opted to take both sides.
experts who’ve earned their stripes in the field. In the end, that means expeditionary systems and components that
are as smart as they are strong. Just like the forces that rely on them to work flawlessly day after day.
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Military Forges

Path Forward
to Reduce Contingency Basing
Energy Requirements

The JOCOTAS is a DoD-sponsored organization
that enables and promotes cross-service
communication within the shelter technology and
engineering development communities.
By Frank E. Kostka, Director, Shelter Technology, Natick Soldier RDEC

Operational energy is a critical element for military force
projection. This is particularly true for contingency basing operations
that emanate from austere environments and are supported by
extended supply lines through hostile terrain. Contingency bases
are the lethality projection platform in asymmetrical warfare. Energy
self-sufficiency reduces causalities and resources associated with
convoy protection, cuts fuel related expenses and increases
the number of warfighters available for combat operations. The
military has several recently completed programs to reduce power
demand and develop alternative sources. These include the Office
of the Secretary of Defense’s (OSD) Joint Net Zero Plus (NZ+)
Joint Combined Technology Demonstration (JCTD) at the National
Training Center (NTC), Fort Irwin, CA, and the Marine Corps
Ex FOB program at Marine Corps Air Ground Combat Center
(MCAGCC) 29 Palms, CA.
The need for an overarching approach to energy management
was articulated in the May 2011 Department of Defense (DoD)
Energy for the Warfighter: Operational Energy Strategy; codified
in the draft Army Campaign Plan (June 2011); and implemented
through a recent action memo from General James N. Mattis,
Commander, U.S. Central Command, dated July 12, 2011. The
CENTCOM commander’s July memo stated in part, “Operational
Energy Requirements for U.S. Forces in Afghanistan: To better
manage base camp energy demands, U.S. Forces-Afghanistan
has identified requirements that include energy efficient
generators, power distribution systems, shelters, and a capability
to measure energy usage for more effective energy management.
Opportunities exist to improve power generation and electrical
distribution systems.”

JOCOTAS Philosophy
Operational energy is viewed in the context of warfighter
activities and mission priorities on both a tactical and strategic
perspective. The services have broad responsibilities in
contingency environments to shelter warfighters against an array
of threats to include severe weather, chemical and biological
warfare agents, ballistic threats and electronic surveillance. If the
military is unable to mitigate a threat and accomplish the mission,
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it employs a systemic process to identify and solve capability
gaps associated with DOTMLPF (Doctrine, Organization, Training,
Materiel, Leadership and Education, Personnel, and Facilities). The
Functional Solutions Analysis is the last step in this Capabilities
Based Assessment process and it identifies materiel and nonmateriel solutions to fill identified capability gaps. In simple terms
this means we change the way we execute a mission or we
develop a new piece of cutting edge equipment. The former is
more expeditious and less costly.
The new equipment solution or, materiel approach assesses
commercial off- the-shelf items, existing military hardware
employed by other services and maturing technologies. The Joint
Committee on Tactical Shelters (JOCOTAS) is a DoD-sponsored
organization that is an enabler in this activity because it promotes
cross-service communication within the shelter technology and
engineering development communities. JOCOTAS over the past
two years has focused on contingency basing or base camps in
an effort to reduce deployment time, enhance expeditionary force
protection and evolve basing into a self sustaining capability.

Fast Force Readiness
DoD leadership recognized early-on that energy use in both
fixed facilities and contingency bases was a major challenge both
in terms of warfighter causalities and expenditures. In 2004 the
Rapid Equipping Force (REF) sought solutions to reduce harsh
conditions on warfighters and cut energy demand. Solar covers
produced during the first Gulf War (Operation Desert Storm)
and then stored in War Reserve stocks were quickly depleted.
A follow-on Advanced Solar Cover (ASC) program completed
development and was the basis for contract awards and fielding of
approximately 14,000 units during 2004-2009. In 2006 the Power
Surety Task Force was established to address renewable energy
issues identified in a Joint Urgent Operational Needs Statement
originated by the Marine Corps. The REF initiated a series of
worldwide experiments including applying spray polyurethane
foam to structures and expeditionary shelters.

Spray Polyurethane Foam Experiment
The use of polyurethane foam sprayed on expeditionary
shelters was initially viewed as an innovative solution that would
save Warfighter lives related to convoy protection casualties
while significantly reducing fuel needs. It became controversial in
2008 when a contracting officer in Kuwait raised safety concerns
and sought support from PM Force Sustainment Systems (PM
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FSS) and U.S. Army Natick Soldier Research, Development
and Engineering Center (NSRDEC) on preparations for a spray
foam contract. Both NSRDEC and PM FSS began an in-depth
assessment of design criteria and strongly recommended a
requirement of at least two exits for each shelter. JOCOTAS also
held extensive discussions on the pros and cons of foaming and
the consensus was that shelter subject matter experts were never
consulted and the program needed to be monitored for lessons
learned.
In 2009, the Army’s fire and safety experts raised concerns
about the safety and use of the foam. The Air Force presented
similar concerns and also addressed the reduced air quality inside
foamed shelters, health hazards of the uncured foam components
and appropriate disposal. Amy Soo Klopotoski, the NSRDEC
S&T lead for contingency basing, guided an assessment team
and participated in fire testing on shelters with and without foam.
She reported, “When NFPA testing was conducted on the tent
without foam, the shelter fabric melted away where it was in
contact with flames, then self-extinguished, allowing heat and
smoke to escape. When conducted on the tent with foam, the
foam contained so much of the heat that temperatures inside the
tent jumped to dangerous levels and the smoke layer descended
within one minute. In addition, temperatures rose so quickly that
burning material was falling from the ceiling within 30 seconds.
At one minute flashover occurred where the flames blow out
the doorway.” The conclusion of these tests was that the foam
presents an increased fire risk. In October 2009, a Safety of Use
Message was issued to alert commanders of the hazards of foam,
and to provide guidance to mitigate those hazards.
NSRDEC is developing high performance solar barriers
and thermal insulation, which provide the energy management
performance of the foam without the drawbacks. Concepts such
as cellular insulation leverage the thermal resistance of strategically
designed air pockets, yet packs in a compact size for easy
transport. Advanced materials such as synthetic fibers with various
densities or phase change materials are also under investigation.
The latest in Advanced Phase Change Integrated Composite
(APChIC) materials provide a passive method of absorbing and
releasing ambient thermal energy for environmental control. Unlike
earlier phase change materials APChICs replace fluid modules
with capillary structures that reduce bulk and potential leaks.
Initial test results indicate the power demand to heat and cool a
shelter can be significantly reduced using composite insulation
incorporating phase change material. NSRDEC is dedicated to
working with PM FSS and JOCOTAS partners to leverage these
technologies and validate a design suitable for the needs of the
military.

Other Energy Management Efforts
Results also began to emerge on a wide array of other energy
management efforts for expeditionary shelter and alternative
energy production. OSD’s Net Zero Plus (NZ+) Program was a
key joint service effort. In December 2007 OSD’s NZ+ JCTD was
approved to begin at the National Training Center and the program
was transitioned to the OSD Energy Security Task Force under the
leadership of Barbara Brygider.
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In May of 2008 General Benjamin S. Griffin, the Commanding
General, U.S. Army Materiel Command, tasked the Research,
Development and Engineering Command’s (RDECOM) NSRDEC
to support the program. Working in concert with PM FSS,
NSRDEC created a plan to evaluate emerging expeditionary
shelter energy management technologies. JOCOTAS invited
other services to participate and the Army, Air Force and
Marine Corps assessed fourteen shelters configurations, high
performance insulation, photovoltaic arrays, LED lighting and
microgrid technologies. The DoD Combat Feeding Program
evaluated prototype photovoltaic refrigeration units and PM FSS,
besides supporting the shelter evaluation, also demonstrated a
waste-to-energy conversion unit.
Brant Lagoon, a physical scientist, and Laura Biszko, a civil
engineer, from NSRDEC managed much of the expeditionary
soft shelter technology testing. Biszko recalled, “Noel Pleta from
PM MEP instrumented our 18 month Joint Net Zero study at the
National Training Center and captured on separate recorders,
data on power draw of HVAC units and convenience outlets
within billeting type tents. Real time data was collected on the
energy required to environmentally control the shelters, to power
advanced lighting systems, and determine electrical loads inside
the shelters. The data was then analyzed in order to find the
combinations of shading, insulation and lighting technologies that
provide the greatest reductions in energy demand in comparison
to the baseline system. Findings from the demonstration indicate
that a combination of shades and insulation can greatly reduce
the power demand of the environmental control unit, which
could lower fuel consumption. In addition, implementing these
technologies will not increase the contingency basing footprint or
negatively impact mission effectiveness.”
Data analysis also revealed several interesting facts:
• Temperatures at NTC are similar to Baghdad and about 10
degrees (F) warmer than Kandahar;
• Convenience outlets may play a major role in power draw
depending on the maturity and occupancy longevity of the
base camp (how long has a unit been at the base camp and
how much plug-in equipment have they bought from the
Army & Air Force Exchange Service (AAFES));
• Confirming reports from Afghanistan, HVAC units did not
operate at full capacity year round. Over the spring, summer
and fall cooling season (274 days) no AC is required about
35 percent of the time (during the night time hours);
• Simple solutions like solar barriers (solar covers and
ULCANS camouflage nets) can easily reduce cooling
requirements by 30-40 percent; and
• During the heating season insulated liners can provide
similar results.
JOCOTAS provides a platform for the services to collaborate
and share technical information. The services have teamed on
several technology development initiatives over the years, to
include partnering on joint projects or leveraging and transferring
technologies. The development of flexible photovoltaic (PV)
systems for military applications is one collaborative success.
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The mobilization and protection of critical capabilities, including UAV ground
control, is vital to the success of military operations. Drawing on over 20 years
experience DRS Technologies provides structural systems in flexible sizes with
options that include insulation for energy efficiency and stringent EMI, RFI or
HEMP shielding. Our goal is to provide you with the most cost-effective, low risk,
purpose-built mobile solutions to support operations in demanding environments.
Mission-tailored portable shelter: That’s Go To.
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lighting inside of a standard 32’ Force Provider
shelter. The shelter will be fully instrumented to
measure light levels.
The department’s commitment to energy
self-sufficiency was further enhanced when, on
June 21, 2011, the Army opened a Base Camp
System Integration Lab (SIL) at Fort Devens,
Massachusetts to evaluate future technologies
in a live soldier environment and compare
results against a standard Force Provider 150
From left to right Kevin Fahey, PEO CS/CSS, shares the Force Provider System Integration Laboratory, Fort Devens,
Soldier package. This is a complete system
ribbon cutting honors with Katherine Hammack, ASA Installation Energy and Environment, Sharon Burke ASD Operational
Energy Plans and LTC Warren Bacote, Fort Denens, Garrison Commander (U.S. Army Photo)
that provides, shelters, hygiene complexes, field
feeding, laundries and recreational components.
It
comes
complete
with its own water distribution system, grey
The Army pioneered flexible PV arrays that convert energy
from the sun into electrical power. The power generated is direct and black water management capability and power generation
current (D/C)-based and can be converted to alternating current and electrical grid. One of the first areas that is being assessed is
power or stored as D/C in batteries. Versions of the PV integrated a simple microgrid developed by PM MEP. The system links six,
shelter products have been transitioned to both the U.S. Marine 60 kW Tactical Quiet Generators (TQG) together in parallel acting
Corps and Air Force and tailored for their applications. The Air as an energy pool similar to commercial power. TQG’s can be
Force also experimented with a stainless steel-based product at activated as required ranging from 60 kW to 360 kW depending
NZ+ which is more efficient but less flexible. The diameter of a on the demand.
rolled stainless steel panel is approximately 30 inches.
NSRDEC recently signed an MOU with PM FSS to work in
Steve Tucker, NSRDEC’s PV expert, explained why the more concert to evaluate emerging technologies at the SIL. This was
flexible version, which can be folded like a blanket, is better for strongly supported Mr Kevin Fahey, PEO CS/CSS, Ms. Katherine
contingency basing applications. “PV integrated shelter products Hammack, ASA Installations Energy and Environment and Ms.
utilize amorphous silicon (a-Si) technology on polyimide (i.e. Sharon Burke ASD Operational Energy Plans who recently met
plastic) substrate. The benefits of this combination are a lighter with Dr Jack Obusek, NSRDEC’s Technical Director, during the
weight product than similar a-Si PV on stainless steel, and lower SIL’s VIP day.
cost of the PV resulting from on-going improvements such as roll
The other services also continue to pursue energy solutions.
to roll processing, and multi-beam laser etching of the film during
manufacture.” The Army evaluated this technology in multiple Rod Fisher, from the Air Force Civil Engineering Support Agency,
configurations including a standalone 1 KW solar array at NZ+, commented on his service’s latest developments. “We moved our
where data indicated that energy production was approximately testing from Fort Irwin to Holloman AFB, NM. We will be testing
8 percent efficient. This is low compared to rigid PV panels but there through this year, additional liners, fly materials, and ECUs.
has the advantage of being able to be applied directly to tents or Our goal is to cool two shelters with one ECU, identify a more
solar shades. This integration into existing structures reduces the efficient ECU for BEAR (basic expeditionary airfield resources)
required PV footprint, a concern where base camp site space and continue to evaluate PV. We will be installing a tracker to
is at a premium. Also it can be tightly folded into tight shipping conduct side-by-side evaluation of up to 3 PV technologies which
we will then be able to compare to our test baseline. At the end
configurations, critical for military logistics.
of the testing, we will develop requirements for an energy efficient
As data from the Net Zero + JCTD is analyzed by NSRDEC, BEAR shelter system, and vet this with the Army through the
lessons learned emerge from the Marine Corps ExFOB test bed JEBWG (Joint Expeditionary Basing Working Group) for potential
and promising technologies mature, the services will continue to joint fielding. OSD continues in a leadership role. Ms. Burke’s
seek out new capabilities to that reduce the military’s need for Operational Energy Planning Office recently deployed a team
to Afghanistan with an RDECOM science advisor in an effort
energy.
to implement a range of energy-related technologies identified
LED Lighting is one area where immediate action is being by the services’ recently completed assessment programs. The
taken. Results from NTC documented minimal energy savings. team, supported by NSRDEC and PM FSS, will evaluate current
Since NetZero closed out in March 2011 a new generation of operations, capture relevant data and soldier feedback, rapidly
lights has emerged that industry data demonstrates a 45% analyze the results and deliver recommendations to senior
reduction in power draw. These lights have a dimming capability leadership for action. The Marine Corps is also hosting ExFOB
that further reduces power draw to a 14 watt total demand per Phase V program at MCAGCC 29 Palms as well as continuing
fixture. They also have the ability to convert to tactical blue mode an ongoing program to field the best energy management
without the use of add on filters. The Marine Corps has delivered technologies and systems to troops in Afghanistan.
410 of these LED units to Camp Leatherneck in Afghanistan.
NSRDEC recently initiated a program to establish an illumination
More info: frank.kostka@us.army.mil.
test facility that will enable concurrent evaluation of 6 types of
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The Versatile Shelter System
More capable shelter systems support an
increasing variety of military missions.
By Marty Kauchak, TDM Editor

Shelters remain an essential requirement for forces deployed at
forward operating bases, which are more often than not in remote
locations without any existing infrastructure. As industry delivers
more capable shelters and subsystems at these locations, the
systems are finding favor beyond the direct support of personnel
in the field – for storage sites, work spaces and other applications.

Shelter Developments
Federal Fabrics-Fibers (also known as 3F) has developed
and manufactures in house, a line of Rapidly Deployable Airbeam
Supported Soft Shelters. These shelters are all MIL-SPEC-rated.
The products have full automatic deployment capabilities,
allowing the operator to just-open-the-bag, connect
the manifold, switch on the power button and deploy
the system in under 4 minutes and up to 12 minutes
depending on size. Michael Hainsworth, General Manager
at Federal Fabrics-Fibers, told Tactical Defense Media
this is the fastest under canopy time of any comparable
shelter.

Federal Fabrics-Fibers’ customers tend to be larger prime
contractors, and include a long list of military suppliers and
up-fitters, Hainsworth said, and continued, “Typically the shelters
are set up individually, connected together and or integrated to
something else – an ISO container, a vehicle, a trailer this is why we
are here today [at the FPED VIII exposition this spring].”
Utilis USA’s Quick-Erect Tactical Soft Wall Shelter Systems have
been put their paces with the U.S. Army Force Provider and U.S.
Air Force Basic Expeditionary Airfield Resources program. The two
entities “have each conducted independent evaluations and gave
the shelters very high marks,” read a company statement. Indeed,
a company’s shelter system was used as a test bed for the Air
Force’s Solar Integrated Power Shelter System that is designed to
improve energy efficiency by 50 percent and generate at least 3kW
of solar power.
The company’s eight core designs can be found in
use in the U.S. DoD and with other agencies.

FPED VIII

During the FPED VIII exposition, Utilis teamed with
Energy Technologies, Inc., and demonstrated one of its
shelter systems, the TM 18. Al Whitney, Utilis’s Marine
Mike Hainsworth
The company also provides 40 and 55 ft. wide GM, Federal Fabrics-Fibers Corps Business Development Director, pointed out
shelters. These models are currently semi-automatic
that while the TM18 and other shelter models and their
and need to be unrolled, then inflated into position to deploy within designs have basically remained the same, there are some not too
20-30 minutes. “However, our next 40 ft. shelter manufacturing subtle changes that have dramatically enhanced the use of these
run, will include an upgraded version with a fully automatic airframe systems in the field.
system, just like its smaller sisters, connect the manifold, switch the
power button and up she goes again,” Hainsworth said.
“We have improved the frame and how it is connected, instead
of putting screws on the top we have gone through the side with
Federal Fabrics-Fibers’ shelter systems are found in service spring pins. With the spring pins, what that enables us to do, is
in the U.S. and overseas with a wide range of different end put anything over the top of the tent so there are no snag points,”
user applications. “Command and control, maintenance hangers, Whitney explained.
hospital and triage, billeting, are a few. We have even been asked to
supply them for long-term storage, airplane storage and hangers. It
An additional feature of the all the Utilis TM family of shelters is its
all depends what the end application is that drives the component,” lack of color coded parts. Whitney continued, “So what this means
Hainsworth explained.
is that anyone using the system can set it up at night because they
don’t have to use a flashlight. They can disassemble it at night –
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it’s a truly expeditionary tent. And with the adjustable feet on the
bottom of the tent where it sits on the ground, you can pull the pin
out and adjust the leg up for uneven terrain.”
The TM-18 was reported to take two minutes to set up and
another two minutes to tear down.
AAR Mobility Systems’ portfolio of air mobile, ISO and special
shelters provides additional insight into the military’s insatiable
appetite for these systems. AAR’s competencies in this product
line include supplying mission-tailored configurations, custom
integration, and modification and re-fit of mobile shelter systems.
The company’s shelter systems have been delivered to the services
as well as original equipment manufacturers for further use by
military units. AAR’s shelter systems are in use with U.S. special
forces and general military units.
The firm’s air mobile shelters are designed and built for
rapid deployment and prolonged use in austere conditions with
integrated power distribution systems. Mark Pickett, a company
spokesperson, said these shelter systems are aircraft certified,
helicopter sling certifiable, and ground transportable with trailers
or wheel sets. These single and double pallet length shelters are
available in non-expandable, soft-sided expandable and hard-sided
expandable variants.
The company’s ISO Shelters are an aluminum frame shelter,
with bonded foam and beam structural panels, which are highly
configurable to support mission requirements. “These ISO Shelters
are equipped with power distribution system, CSC
Certified 6-high stackable and capable of ground
transport via trailers or wheel sets,” Pickett explained.
AAR’s patented features in its ISO products also address
the challenges of transporting ISOs by air. Accordingly,
AAR provides movable corner blocks, roller plates,
removable detent rails and other enhancements.

AAR also offers a SLMS (Shortened Lightweight Multi-purpose
Shelter) HMMVW mountable system.

Expandable Shelters
In another development in this sector, Science Applications
International Corporation (SAIC) is refining its Expandable Shelter
System (ESS) portfolio. SAIC’s ESS is a state-of-the-art, completely
self-sufficient, modular platform that quickly deploys from an 8 by
20 ft. rigid-sided container with an exterior height of 8 ft. 6 in., to a
20 by 20 ft. facility with 345 sq. ft. of interior work space. The ESS
is available with power and HVAC options that include a 10, 25, or
30 kilowatt onboard generator, three-ton Environmental Control Unit
(ECU), and all the power connections and cables for operating from
commercial (shore) power or external generator.
Charles Muller, SAIC Branch Manager, pointed out the ESS
is designed for rapid deployment and can be tailored to meet the
customer’s mission requirements. “It is designed to be connected
via causeways to create a complex of shelters and increase square
footage as needed. The ESS can be deployed from its mobile form
to operational in 30 minutes with as few as three trained personnel,”
he said, and continued, “The open floor plan of the ESS allows
end users to configure the shelter to their specific application and
operational requirement. Should mission requirements change, the
shelter can be easily reconfigured as a laboratory and analysis unit,
personnel quarters, command, control and communication center,
surveillance and security unit, a mobile medical/dental unit for
disaster response, and more.”
The ESS is said to be easily transported via flatbed
truck, railway, cargo plane or helicopter.

SAIC has designed and delivered over 60 ESS
modular platforms to DoD units to include the U.S.
Navy Explosive Ordnance Technology Division, U.S.
Army Criminal Investigation Laboratory, U.S. Navy Joint
The systems are available as a 20-foot NonExpeditionary Forensic Facility and the National Forensic
Mark Pickett
Expandable ISO Shelter, ISO 2:1 Expandable ISO Shelter,
Science and Technology Center. “A majority of these
AAR Mobility Systems
ISO 3:1 Expandable ISO Shelter and a MECC (Mobile
units are deployed to Iraq and Afghanistan as forensics
Expandable Container Configuration). The MECC system
laboratories in support of the war against terrorism,”
is in use by the U.S. Marine Corps in a containerized kitchen Muller added.
configuration. Two of the many other diverse missions supported
by the firm’s ISO shelters include field maintenance and supporting
Protection
the Army’s Petroleum Quality Analysis System.
Closing another urgent operational readiness gap, LCOA
Pickett called attention to one of the company’s recent specialty Defense and Hertel have developed FORTIS – a modular flat pack
shelters. The LMS (Lightweight Multi-purpose Shelter) is HMMVW ballistic and blast protected shelter. The system provides proven
mountable and is a primary platform for Army command and control ballistic and blast protection which can be adapted to suit the
applications. The shelters will feature durable electromagnetic warfighter’s specific need.
interference shielding to house mission-critical battlefield electrical
systems.
FORTIS is rapidly deployed by road, helicopter or air pallet and
assembled with one simple hand tool (Allen wrench), according to
The firm was awarded a contract this summer through the U.S. Josh Robbins, LCOA Defense’s Business Development Director for
Army Natick Soldier Systems Center to manufacture and deliver Defense.
LMSs. Under the terms of the contract, valued up to $14 million,
AAR will deliver LMS variants that feature an improved design
The shelter can be configured to meet a variety of field
achieved through manufacturing innovation.
requirements including barracks, medical facilities, command and
control, and other purposes. “The moment the first wall panel is
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With the addition of the Trigger Shield – which is manufactured
from NATO Green (6597 sateen finish) UV stabilized, Infra Red
resistant and flame retardant PVC covered polyester fabric – to
FORTIS, the Enhanced FORTIS provides additional blast protection.
The Trigger Shield is supplied in six sections and is connected to the
perimeter of the FORTIS shelter at roof height.
General and special operations forces from the U.S., the
Netherlands and the United Kingdom are among the military units
which have tested and evaluated FORTIS.

“It can be set up in any configuration needed. We have seen it used
as small guard posts, large guard posts, long walls for defense
during construction projects and as security desks in government
buildings and VIP protection. The only limit is your imagination.”
Asked to compare McCurdy’s Armor to permanent earth-filled
barriers, stacked sandbags and other legacy systems, Dimond said
his armor products can be set up as a full guardpost in a matter
of minutes depending on the configuration. This is “using no hand
tools or heavy equipment, compared to sandbags which take hours
to dig, aggregate filled barriers which take hours to dig, engineering
support and heavy equipment, or concrete ‘T’ barriers, that require
heavy equipment to move.”

Dynamic Defense Materials has a rapidly expanding portfolio of
McCurdy’s Armor products to provide various levels of ballistic and
blast protections depending on mission requirements.

McCurdy’s Armor is heavy as a system, but as it is a LEGOlike system, it is broken down in to man liftable (about 100lbs or
less) components. It can be folded up neatly and transported in
vehicles, trailers or helos. Dimond said, “The gear can be set up
in one location, then easily broken down, moved and set up in a
new location in a matter of minutes,” and added, “This is a crucial
element in a time when ease of movement is so important because
the battlefield is always changing.”

Joe Dimond, General Manager/Director of Sales at Dynamic
Defense Materials, LLC. explained that McCurdy’s Armor is a
LEGO-like system that can be erected quickly in any configuration.

The armor systems may be found in Mexico in that nation’s
battle with drug cartels; Afghanistan with the U.S. Army for entry
control points (ECPs) at FOBs; with the Marine Corps in Iraq

As this issue was being published, there was a FORTIS
deployment demonstration for U.S. Army Natick, RDECOM and
the USSOCOM-NPS Field Experimentation Cooperative Tactical
Network Testbed at Camp Roberts, California.

LMS
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secured in place, FORTIS provides instant ballistic protection (under
twenty minutes),” Robbins said.

Shelter Developments

CBRN Enhancements
For its part, Federal Fabrics-Fibers continues to refine its
solutions for deploying shelter systems in a chemical-biological
warfare environment. In addition to providing a Chem-Bio liner and
accompanying airlock, the company has ongoing development and
continuous improvements to its CB zipper and insulation liner to
bolster individual and unit protection on the battlefield.
Survivability in the CBRN environment was also factored in by
HDT Global, when it developed its new Expeditionary Collective
Protection (XCP™) shelter system.
SAIC’s ESS is a state-of-the-art, completely self-sufficient, modular platform that quickly deploys
from an 8 by 20 ft. rigid-sided container with an exterior height of 8 ft. 6 in., to a 20 by 20 ft. facility
with 345 sq. ft. of interior work space. (Source: SAIC)

and Afghanistan for ‘snap checkpoints’ and for ECPs. “The U.S.
Department of State is fielding McCurdy’s Armor to the Afghan
EXBS (Export Control and Border Security) to stop the trafficking
of weapons and the drugs that are funding terrorists,” pointed out
Dimond.

Subsystems
The U.S. military also has more rigorous requirements for
its ubiquitous shelter lighting products. While shelter lights must
provide various degrees of security, the products must also be
energy efficient and have other capabilities.
Cathey Hayes, marketing spokesperson at Jameson, noted
that her company manufactures a comprehensive line of shelter
lighting that meets and exceeds military specifications. “Each design
incorporates impact resistance and the technology to reduce power
consumption while increasing light output. With increased focus on
tactical and expeditionary practices, weight and packaged cube is
less than half that of conventional lighting,” she said.
The company’s Fluorescent Stringable Shelter Lights feature
patented floating lamp sockets to protect the lamp from impact.
This durability is reinforced with a shatterproof, protective tube
shield and twin lamp design. Featuring electronic ballast technology,
Jameson lights are more efficient and lighter weight than older field
models. The flicker free, cool-to-the-touch light has no heat buildup
and will not tax field generators.
Particularly critical in medical shelters, Jameson offers
specialized lights that provide the highest level of electromagnetic
interference (EMI) protection. This protection prevents detection
as well as harmful compromising of peripheral electronics and
medical equipment. In addition to EMI protection, these rugged
lights employ multiple voltage technology and can be operated from
110V or 230V power sources at 50 or 60 Hz.
Hayes pointed out that the company’s general purpose shelter
lights offer the same durability, portability and efficiency without the
high level of EMI protection. Ideal for mess shelters, vestibules,
maintenance enclosures and decontamination shelters, these lights
are available with individual on/off switch, blackout filter and multiple
voltage (230V) capability.
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A company statement noted, “HDT’s XCP systems use the
most advanced chemical, biological, radiological, and nuclear
(CBRN) filtration systems in the world. At the core of this modular
and scalable complex are the field-proven, energy efficient shelters,
filtration systems, environmental control units, heaters, and power
generators that work in concert to ensure the safety of the assets
inside.”
At this June’s U.S. Army CBRN School’s CBRN conference
in conjunction with its annual Regimental Week activities, Smiths
Detection exhibited its Chemical Biological Protective Shelter (CBPS)
M8E1. The shelter is a mobile army hospital which is also a collective
protective (COLPRO) shelter. It allows mobile tactical army medical
staff to attend to wounded warfighters, and civilians injured in natural
disasters or terrorist attacks in a contamination free environment.
Tim Picciotti, Vice President, Global Programs at Smiths
Detection, pointed out what is extraordinary about this integrated
COLPRO system is that it can be deployed in 20 minutes due to
its air-beam technology. “That allows army combat medical teams
(U.S. Army Echelons I and II) the mobility to provide critical medical
treatment to contaminated soldiers near the fight on the battlefield.
It is robust, self-contained, and has a dedicated 5-ton M1085A1
Medium Tactical Vehicle as its primary mover and supplier of power,
air conditioning/heat and air filtration system.”
Picciotti also stated the CBPS is the only collective protective
shelter in the DoD that can be decontaminated. “Other tent-like
COLPRO shelters, when contaminated, must be destroyed. It has
chemical detector alarms that are integrated into the system that
automatically ‘kicks in’ the COLPRO aspects of the systems,” he
said, and added, “It is powered by two sets of generators. One of
which is a back up. Hospitals, even mobile hospitals cannot afford
to have a power failure.”
The CBPS will be in production starting before the end of
the Defense Department’s fiscal year 2011 budget year and will
have the latest advancements ready to go for FY12. Further
improvements have been identified for FY14 and beyond but will not
be announced until late FY13.
When deployed, it will be used by the U.S. Army Medical
Department as a battalion aid station, protected workspace for
advance surgical teams and other U.S. Army Medical units at
Echelons 1 and II. CBPS is also a priority system for the U.S.
National Guard.

www.tacticaldefensemedia.com

BLAST-PROTECTED SHELTERS

MADE WITH

BATTLE
COVER

TM
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Shelter Developments

What Else is New
HDT has introduced its 32 ft. and 40 ft. span airbeam shelter
models for vehicle and UAV maintenance. “These are also being
used for warehousing, and large scale command and control,”
said James Maurer, Vice President and General Manager, HDT
Expeditionary Systems.
In another effort supporting weapons vehicles and platforms,
Federal Fabrics-Fibers recently rolled out a 65ft. Airframe shelter for
the F-35 Lightning II (formerly the Joint Strike Fighter). The company,
as a subcontractor for this program, is preparing to deliver the
Airframe to its prime contractor, which provides and integrates the
shelter skin.
This year, SAIC has included the following new features as ESS
options:
- External ECU Hook-Up package for use with centrally located
shared HVAC ECUs;
- Heat transfer reduction material that minimizes solar loading
effects, maximizes convection cooling, provides a degree of
insulation and reduces fuel consumption; and
- QuickLock Cargo Restraint System which provides 60 tiedown points per sq. ft. for securing cargo during transport.

LED

Expeditionary
Lighting
Longer Life
Less Power

And in 2012, SAIC plans to enhance the ESS capabilities by
providing the following: blast and ballistic protection; anti-breeching
doors and windows; more robust HVAC system; and increased
R-value and lighter weight construction.
DDM’s Dimond said updates to the McCurdy Armor product line
will include RPG protection with the use of a netting system. “We are
constantly improving protection levels, added ‘hardened roofs’ with
ballistic protection and we also added solar power systems with
lighting, cameras, and other subsystems.”
Damon Gray, spokesperson at Jameson, noted that his company
manufactures a comprehensive line of shelter lighting that meets and
exceeds military specifications.
“The Jameson fluorescent light has become the standard
by which the U.S. military defines rugged, high performance
expeditionary lighting,” said Gray. “With increased focus on tactical
and expeditionary practices, Electromagnetic Interference (EMI)
Protection performance, weight and packaged cube features that far
exceed conventional lighting are of tremendous value.”
Particularly critical in a tactical and expeditionary setting,
Jameson offers specialized lights that provide the highest level of
EMI protection. This protection prevents detection as well as harmful
compromising of peripheral electronics and medical equipment. In
addition to EMI protection, these rugged lights employ multiple
voltage technology and can be operated from 110V or 230V power
sources at 50 or 60 Hz.
Newly introduced to the Jameson line, LED stringable shelter
lights have seen thousands fielded directly to Afghanistan in recent
months. These LED shelter lights retain the exceptional features
of fluorescent lights, but place an additional focus on green
performance.
“The lights draw between 35 and 60 percent less power
resulting in a payback on investment in the neighborhood of four
to six months, depending on application,” said Gray. “Our LED
lights carry a 50,000 hour life rating which far exceeds conventional
lighting.”
The Jameson light additionally features push button dimming
and blackout capability. “The capability is fully interoperable
with fielded Jameson fluorescent lights, a “significantly-valued
characteristic,” noted Gray.
“The product is fielded and battle tested with only positive results
and feedback, particularly with respect to the actual power savings
generated,” Gray concluded.
Jameson will release its “Gen 3” LED light offering in late 2011,
providing further enhancements and performance improvements.

Manufacturer of LED and Fluorescent Stringable Shelter
Lighting Systems
WWW.TENTLIGHTS.COM
WWW.PAXLIGHT.COM
800.346.1956
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Special Section: Tactical Shelter Capacity

TRECC

Effective tactical capability is key to any
military response in a
rapidly changing world.
The continuing difficulty
of deploying robust, yet
specialized capability in
a secure and cost-effective manner for tactical and emergency
response operations has been ongoing until now.
Weatherhaven, a leading provider of shelters, camp and systems for remote sites around the world, has introduced a
unique, expandable container solution, known as the Tactical
Redeployable Expanding Container Capability (TRECC).
The patent-pending TRECC is a rapidly redeployable shelter
that expands in width and extends in height, resulting in versatile and flexible container configurations and shelter capability. Such configurations can include forward operating bases,
operations rooms, C4ISR, medical facilities, specialized workshops, kitchens and ablutions.
The TRECC is designed to meet strict aircraft and vehicle
transport standards and is deployed in less than 10 minutes
by two people. The sides of the TRECC unfold to provide approximately 255 sq ft. of internal area.
An advantage of the TRECC is that the internal contents are
tied to a floor-mounted, aircraft-grade cargo securing system
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during transit and then setup inside the shelter. Consequently,
the cargo is never exposed to external weather and the unit
is powered up and operational within minutes of deployment.
This is the ultimate protection for equipment with plug-andplay convenience.
The TRECC family of containers is manufactured in a range
of sizes to suit the exact requirements of various transportation needs. This lightweight platform can fit inside CH-47 and
larger helicopters; be mounted on a Humvee; be loaded into
fixed-wing cargo positions and travel via surface in ISO shipping containers.
NATO Special Forces Headquarters (NSHQ) assisted in developing the TRECC to fill a gap within deployable capabilities
that meets ever-increasing operational demands. The TRECC
“adds a new dimension to our flexible approach and will be an
essential part of our future infrastructure,” says the Director of
Computer Information Systems for the NSHQ.
When the operation is over, the TRECC is packed up quickly,
the internal contents are secured and the unit is loaded into its
required shipping platform to be taken to its next deployment.
Weatherhaven engineers, manufactures and installs customer
shelter systems for a wide variety of military and medical applications. With strategic partnerships in many countries and
manufacturing facilities on three continents, Weatherhaven has
grown from being a dominant domestic supplier to providing
shelter systems and installations on all seven continents and
deployments in more than 50 countries. For more information,
visit www.weatherhaven.com

Breaking New Ground in Global Capability

Strategic Leadership: PEO Land Systems

Providing Platform Diversity to Support
a World-Class Fighting Force
By PEO LS Public Affairs

Program Executive Officer (PEO) Land Systems (LS) Marine
Corps, located at historic Hospital Point, Building 2211,
Marine Corps Base Quantico, Va., is the Corps’ first PEO
and is comprised of eight weapons systems programs.
PEO LS is a separate command, reporting directly to the
Assistant Secretary of the Navy for Research Development
and Acquisition ASN (RDA). PEO LS’ integral relationship
with Marine Corps Systems Command (MARCORSYSCOM)
leverages infrastructure, competencies and technical
authority.
PEO LS is organized as a separate command, reporting
directly to the Assistant Secretary of the Navy for Research,
Development and Acquisition. Additionally, the office retains
integral relationships with MARCORSYSCOM, enabling the
leveraging of infrastructure, competencies, and technical
authority.
“We were the first PEO within the Marine Corps and were
‘stood up’ only 3½ years ago,” said William E. Taylor, a member
of the Senior Executive Service (SES) and Program Executive
Officer Land Systems Marine Corps. “And that 3½ year journey
is perhaps best described in terms of where we have come from
and where we have matured in terms of capabilities.”
PEO LS manages a diverse program management portfolio
which includes the Marine Corps’ largest ground acquisition
program, an Acquisition Category ID (ACAT ID) program. The
PEO LS’ versatility is reflected in two command and control
(C2) programs: Common Aviation Command and Control
System (CAC2S) and Ground-Air Task Oriented Radar (G/
ATOR). Also included are ground programs such as the
Logistics Vehicle System Replacement (LVSR), Lightweight
155mm Towed Howitzer (LW 155), Medium Tactical Vehicle
Replacement (MTVR), along with developmental programs
such as the Joint Light Tactical Vehicle (JLTV), Marine Personnel
Carrier (MPC), and Amphibious Combat Vehicle (ACV), an
ultimate replacement for the Amphibious Assault Vehicle (AAV).
The monetary value of these programs across the Future Years
Defense Program (FYDP) is approximately $9 billion.
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Current PEO LS Programs
The Ground/Air Task-Oriented Radar (G/ATOR) –
The Ground/Air Task-Oriented Radar (G/ATOR) is a threedimensional short-to-medium-range tactical radar designed
to detect, identify, and track low-level cruise missiles, manned
aircraft, and unmanned aerial vehicles as well as rockets and
mortar and artillery fire. The radar will perform air surveillance,
cue air defense weapons, perform counter-fire target acquisition
(of enemy artillery and mortar firing locations), and provide data
to air traffic controllers.
G/ATOR will be fielded over time in increments. Increment I,
scheduled for an initial operational capability (IOC) and a fullrate
production decision in 2016, is the air surveillance and shortrange air defense radar, which will replace the TPS-63, MPQ62, and UPS-3 radars. Increment I will provide all the basic
hardware for future increments, which will add new capabilities
through mission-specific software packages.
The Common Aviation Command and Control
System (CAC2S) –
The Common Aviation Command and Control System (CAC2S)
program is an upgrade of the Marine Air Command and
Control System (MACCS). The main capability of CAC2S will
be implemented in the Tactical Air Command Center (TACC),
the Direct Air Support Center (DASC), and the Tactical Air
Operations Center (TAOC), which fall under a Marine Air Control
Group at the Marine Air Wing.
CAC2S will have three Humvee-based components: the
Processing and Display Subsystem (PDS), the Communications
Subsystem (CS), and the Sensor Data Subsystem (SDS). The
three combine to create one complete air C2 system.A Phase I
Full Deployment decision is pending. A Phase II RFP release is
planned for 2nd Quarter FY-12, with an award planned for 4th
Quarter FY-12.
Medium Tactical Vehicle Replacement (MTVR) –
There are four Medium Tactical Vehicle Replacement (MTVR)
models, each carrying a crew of three Marines in its cab:
a cargo variant, a dump truck, a wrecker, and a tractor. In
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PEO Land Systems

addition, the High Mobility Artillery Rocket
system (HIMARS) also includes an MTVR
ammunition Resupply Vehicle (RSV) and
trailer. There is a high level of commonality
across the family of vehicles.

achieved Initial Operating Capability (IOC)
in September 2009 and the first LVSRs
deployed to OEF in support of the Mobile
Trauma Bay that same September. The
LVSR is helping address one of the Marine
Corps biggest challenges in Afghanistan of
getting supplies, equipment, and logistics
into the remote areas in which Marines
routinely operate.

The predominant standard cargo variant
is 26 feet long, 8 feet wide, and 12 feet
high. It can haul up to 15 tons of payload
William E. Taylor
PEO Executive Officer
on paved primary or secondary roads to a
maximum speed of 65 miles per hour, or
can carry 7.1 tons cross country. The MTVR can traverse a 60
percent gradient and a 30 percent side slope with its maximum
cross-country load, and can ford 5 feet of water. It has an
on-road cruising range of 300 miles.
In service since 2001, more than 2,000 MTVRs have seen duty
in Iraq and/or Afghanistan.
Logistics Vehicle System Replacement (LVSR) –
The Logistics Vehicle Systems Replacement (LVSR) Cargo variant
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Lt Col Michael Gogolin
Chief of Staff

The program is now focusing on
integration of critical warfighting GFE to support overseas
deployments. In addition, the acceleration/fielding of the LVSR
Wrecker variant began in the second quarter of 2011 and a new
tactical-distribution heavy hauler carries fuel, water, ammunition,
standardized containers, palletized cargo, and heavy equipment.
Lightweight 155mm Towed Howitzer (LW155/M777) –
The Lightweight 155mm Towed Howitzer (LW155/M777) is a
Joint Army/Marine Corps program and is currently in production
and fielding and has been de¬ployed in current operations. The
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USMC was looking for a more capable replacement for the aging
and heavy M198 155 mm towed howitzer in both the Marine
Corps and Army, one that weighed less than 10,000 pounds.
The LW155 fires standard unguided projectiles to a range of 15
miles and rocket-assisted projectiles to 19 miles. Its rate of fire
is four rounds per minute maximum and two rounds per minute
sustained. The latest M777A2 version of the howitzer added a
software upgrade and a Digital Fire Control System (DFCS) that
allows the gun to program and fire a longer-range and more
accurate round – the M982 Excalibur Guided Projectile. The
Excalibur munition can reach ranges in excess of 25 miles while
always landing within 10 meters of its target.
The M777 achieved an initial operational capability in December
2005. All USMC guns are now M777A2s and Excaliburcapable. The service had ordered 489 as of this past July, with
372 delivered. The Corps is slated to receive final deliveries in
November 2012.
Marine Personnel Carrier (MPC)–
The Marine Personnel Carrier (MPC) family of vehicles will
consist of a base vehicle and two supporting mission role
variants. The MPC-Personnel will be the base vehicle, two of
which carry and support a reinforced rifle squad of 17 Marines.
Each vehicle would carry 9-10 combat-equipped Marines and
a two-man crew. MPCs will have a remotely operated weapon
station turret fitted with a .50 caliber machine gun, a 7.62 mm
machine gun, or an automated Mk. 19 grenade launcher with a
thermal sight. The MPC crew could provide direct fire in support
of dismounted Marine infantrymen.
Currently a pre-Milestone A program, MPC will support
expeditionary maneuver by enhancing Marine Air Ground
Task Force (MAGTF) tactical and operational protected
mobility. An MPC Technology Demonstrator was built at the
Nevada Automotive Test Center (NATC) to evaluate all required
performance attributes, including crossing of inland water
obstacles. A Request for Information (RFI) was released to
Industry in mid-February 2011 and an Industry Day was held in
April 2011.
Amphibious Assault Vehicle (AAV-7A1) –
The USMC legacy Amphibious Assault Vehicle (AAV-7A1), fully
fielded and in sustainment, is a fully tracked amphibious landing
vehicle manufactured by U.S. Combat Systems (previously by
United Defense, a former division of FMC Corporation). In light
of the cancellation of the USMC EFV program for a new ACV
initiative which will ultimately serve as a replacement for the
AAV-7A1 program, the AAV has been transferred to the PEO
and will undergo survivability enhancement.
The AAV Reliability, Availability, Maintainability/Rebuild
to Standard (AAV RAM/RS) Program has provided for a
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replacement of both the engine and suspension with U.S. Army
M2 Bradley Fighting Vehicle (BFV) components modified for the
AAV. Introduction of the BFV components and the rebuild to
standard effort is expected to reduce maintenance costs for the
remaining life of the AAV through the year 2013.

Replacement Platforms
Amphibious Combat Vehicle (ACV) –
The U.S. Marine Corps is currently pursuing a replacement for
the canceled Expeditionary Fighting Vehicle (EFV). In February
2011, the Corps put out an RFI for a new Amphibious Combat
Vehicle (ACV) that will enable the rapid and seamless projection
of ready-to-fight Marine units from sea to land in the permissive,
uncertain and hostile environments of future conflicts.
The Marines want the vehicle to be configured in several variants,
including as a squad maneuver/fighting vehicle, a commandand-control vehicle, and for recovery and maintenance. The
Corps is now developing requirements and making acquisition
plans so it can set conditions on investment decisions for Fiscal
Year 2013 (also known as POM-13) and beyond.
Joint Light Tactical Vehicle (JLTV) –
The Joint Light Tactical Vehicle (JLTV) is a major Army-Marine
Corps acquisition program for a new-generation wheeled
vehicle that would replace a portion of the services’ High
Mobility Multipurpose Wheeled Vehicle (HMMWV) fleet. The
program’s aim is to develop a new multi-mission light vehicle
family with superior crew protection and performance compared
to the HMMWVs. The JLTV family will balance critical weight and
transportability constraints within performance, protection, and
payload requirements.
The JLTV family is currently slated to include up to 10 different
mission configurations in three categories (A, B, and C) –
payload of 3,500 pounds, 4,000-4,500 pounds, and 5,100
pounds, respectively – and a companion trailer for each
category. The final mission configurations and categories are
being assessed.
Aligned with a joint program office under the management of the
U.S. Army’s Project Manager Joint Combat Support Systems,
under the leadership of the Program Executive Office Combat
Support and Combat Service Support, the JLTV program
currently progresses thru the Technology Demonstration (TD)
Phase with plans to maintain competition through the EMD
Phase which should begin in FY-12.

www.marcorsyscom.usmc.mil/peolandsystems
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HEMTT:
The U.S. Army is working to field the latest in A3 and A4
variant upgrades to its Heavy Expanded Mobility Tactical
Trucks (HEMTT) for enhanced logistical capability where
and when it’s needed.
By Kevin Hunter, A&M Editor

In May 2003, the Army’s product manager for Heavy Tactical
Vehicles initiated the Heavy Expanded Mobility Tactical Truck
A4 to increase performance, reliability, integrate armor, include
modern technologies, and extend life cycle over the aging A0
and A2 models. Production began in 2008, and to date, over
5,800 HEMTT A4s have been fielded to our soldiers. The current
contract is open for orders through 30 October 2011.
Over nearly 30 years, more than 30,000 HEMTTs have been
delivered to the Army with more than 7,000 remanufactured or
recapped. Testing of the latest technologies through the platform
continues.

Incremental Evolution
The rapidly deployable HEMTT, was developed for crosscountry military missions, transports ammunition, petroleum,
oils, and lubricants to currently equipped, digitized, and brigade/
battalion areas of operation. The HEMTT entered Army service
in 1982, to support combat units by performing line and local
haul, unit resupply, helicopter and tactical vehicle refueling, and
related missions in a tactical environment. The current model of
the HEMTT is the A4 which demonstrates improved power plant,
breaking, and suspension systems.
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There are six basic configurations of the HEMTT series
trucks: M977 cargo truck with Materiel Handling Crane, M978
2,500 gallon fuel tanker, M985 cargo truck with Materiel Handling
Crane, M983 tractor, the M984 wrecker and the M1120 Load
Handling System. A self-recovery winch is also available on
certain models. This vehicle family is rapidly deployable and
is designed to operate in any climatic condition where military
operations are expected to occur.
The HEMTT is the backbone of U.S. Army logistics. Standard
features include front and rear tow eyes, blackout lights, 24-volt
electrical system, and rear pintle hook for towing trailers and
artillery. All models are C130, C141, and C17 air transportable,
and are capable of fording water crossings up to 48 inches deep.
Using the TAK-4® independent suspension system built
by Oshkosh Defense for improved maneuverability, ride quality
and mobility, HEMTTs operate with the same system as used
on the Mine-Resistant Ambush-Protected All-Terrain Vehicles,
or M-ATVs. HEMTT A4s and M-ATVs continue to flow into
Afghanistan giving troops needed protection and off-road mobility
in the country’s harsh mountainous terrain and unimproved road
networks.
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The HEMTT is managed by the Army’s Product Manager
for Heavy Tactical Vehicles, under the leadership of the
Project Manager, Tactical Vehicles, within the Program
Executive Office, Combat Support and Combat Service
Support in Warren, MI.

A4 LTAS-style
“The HEMTT A4 variants come off the production
line equipped with a Long-Term Armor Strategy (LTAS)compliant cab, meaning the vehicles are manufactured
with factory-installed armor (A-kit) and designed to accept
additional add-on armor (B-kit) depending on mission
requirements,” said LTC Paul Shuler, product manager for
Heavy Tactical Vehicles. “Holes are drilled during production
to fit bolt-on armor kits used across the Army.”
The HEMTT A4 was the Army’s first tactical wheeled
vehicle produced with the LTAS system. The B-Kit
readiness allows any A4 model system to accept current
and future modular armor kits. Labor-intensive drilling is not
necessary as the hard points are designed into the basic cab
structure. The modular armor system also allows vehicles to
be shipped at lighter weights, giving logistics teams greater
flexibility.

A HEMTT with removable container mount is a workhorse of U.S. joint and global ground logistics operations. (U.S. Army photo)

Modular Protection
The scalable armor packages of the HEMTT
A4 are designed to fit into the vehicle’s capability
envelope, so there is no degradation of payload
capability and only minimal impact to performance
and fuel economy. There is no loss of mission
capability with the use of increased armor
protection kits.

“Once in theater, armor can be added to increase
protection levels. When the B-Kit is added, the HEMTT A4
is significantly resistant to threats from Improvised Explosive
Devices (IEDs),” said Shuler. Additionally, underbody armor
LTC Paul Shuler
upgrades have been developed for the HEMTT A4 that will
Heavy Tactical Vehicles
provide comparable survivability protection to that of the
The HEMTT A4 cab has a larger cab than
Mine Resistant Ambush Protected (MRAP) vehicles. The
previous HEMTT models. The A4 cab is also
armor B-Kit option requires that windows not open for increased common to the new Palletized Load System (PLS A1) in order
protection, thus the A4 comes with air conditioning standard.
to afford streamlining of maintenance and life cycle management
for both systems. Additionally, the B-Kit is usable on both the
HEMTT A4 and the PLS A1 models. This dual design provides
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The HEMTT A4 platform is capable of multiple load mount variations for operations that require either open flat bed or containerized transport. (U.S. Army photos)

development and logistics savings as no additional efforts are
needed to protect the PLS A1.

system, a diesel-electric powertrain can be lighter and has fewer
parts, making it easier to maintain.”

Oshkosh Defense is currently recapping HEMTT A0 variants
into the latest A4 configuration. Oshkosh recapitalized vehicles
are returned in like-new condition. They have new components,
new technology and a “zero hours/zero miles” bumper-to-bumper
warranty. A vehicle recapped by Oshkosh costs significantly less
than a new vehicle.

The HEMTT A3 can also be partnered with a renewable
energy mission module (REMM™). The REMM unit gathers
power from a wind turbine and solar panel that retract easily for
storm protection or rapid redeployment. The HEMTT A3 export
power capabilities can augment the natural energy resources
of the REMM units, so together they can provide power for
extended periods of time without resupply.

“As the new HEMTT A4 is fielded, the existing
HEMTT fleet has also gone through phased upgrades,
remanufacturing and recapitalization to bring earlier
vehicles up to the latest protection and technology
levels,” said Kevin Stilson, senior director, Heavy
Tactical Vehicle Programs, Oshkosh Defense. “After
almost a decade of conflict in multiple theaters, these
trucks have taken a beating, so the Army has worked
with private industry on remanufacturing programs to
quickly restore worn, battle-damaged vehicles to likenew condition.”

A3 Diesel-Electric Style

The HEMTT A4 engine has been upgraded to the
500HP Caterpillar C-15, which affords more horsepower
and increased torque for greater performance. An
automatic braking system (ABS), traction control, and
air ride suspension are included for improved handling,
safety and rider comfort, ensuring troops stay alert
during taxing missions. The engine in the HEMTTA4
has been upgraded to the 500HP Caterpillar C-15,
Kevin Stilson
Oshkosh Defense
which affords more horsepower at greater than 14,000
rpm and increased torque for greater performance. The
COTS-based engine is built to 2004 Emission Standards with
approximately 170,000 units delivered.

As the A4 was developed and upgrades performed, Oshkosh
was also working on another HEMTT configuration, the A3. The
HEMTT A3 is designed with technologies for fuel efficiency and
additional exportable power functionality. Currently undergoing
performance capability and durability testing with the Army, the
A3 uses advanced patented ProPulse® diesel-electric hybrid
technology from Oshkosh for improvements in performance,
capabilities and maintenance.
The HEMTT A3’s hybrid powertrain improves fuel efficiency
by up to 20 percent. It also provides up to 100 kilowatts of
exportable military-grade power – eliminating the need for
support equipment such as trailer-mounted generators, and
the maintenance thereof. This supply can power radar systems,
communications shelters, well-drilling systems and more.
The HEMTT A3 design is compliant with the Army’s twolevel maintenance system intended to restructure and simplify
maintenance across the service. “Even as capabilities have been
added, the A3 design has the potential to streamline maintenance
and associated costs,” said Stilson. “Compared to a conventional
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Extended FHTV Family
Part of the HEMTT Family of Vehicles, the LET or Light
Equipment Transporter is used for movement of equipment up to
40 tons. There are currently two tractors fulfilling the LET function,
the most modern models are the M916A3 and the M983A4. The
M916 is designed for primarily on highway use. The M983 is
designed to provide improved off road mobility.
Both of these tractors have specific attributes. The M916
is more economical to operate in its designed environment,
has a shorter turning radius. The M983 has increased mobility
capability, higher crew protection levels. Due to increased mobility
capability of the HEMTT LET, the U.S. Army Engineer School has
changed the equipping requirements for specific units to replace
the M916 with the M983. This also allows for reduced logistics
requirements for units by allowing all of their heavy trucks to be
HEMTTs.
More info: www.peocscss.tacom.army.mil
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FutureTech
Secure JTRS to Air Lab

Navistar Defense, LLC has announced that it received both a contract
extension and a delivery order to support Afghanistan Security Forces.
The $28 million order from the U.S. Army TACOM Life Cycle Management
Command calls for 194 general troop transport vehicles. The contract
extension runs through December 2011 and has a ceiling of $83 million to
allow for additional vehicle orders and support packages.
“Supporting the Afghanistan Security Forces has been one of our
initiatives since 2005 and it is essential for our nation’s success,” said
Archie Massicotte, president, Navistar Defense. “Today we have nearly
12,000 Navistar vehicles serving in security and rebuilding missions with
Afghan forces. All of those vehicles leverage our current commercial
platforms and we’ll continue to support those units throughout their 15-20
year lifecycles.”
Under the delivery order, Navistar will provide general troop transport
vehicles based on the International® 7000-MV, or WorkStar®, platform
as well as parts. Other variants currently serving in Afghanistan include
wreckers, water tankers and fuel trucks.
Production will occur at the company’s Garland, TX, and West Point,
MS, assembly facilities.

Lockheed Martin Corporation has delivered
the first secure, Joint Tactical Radio to the U.S.
Army’s AH-64D Apache Avionics Integration
Lab. The Airborne, Maritime/Fixed Station
Joint Tactical Radio System (AMF JTRS)
delivery includes the Engineering Development
Model (EDM) of the Joint Tactical Radio-Small
Airborne two channel radio running the Link-16
waveform and 200w Link-16 power amplifier.
AMF JTRS is designed to allow airmen, sailors,
Marines and soldiers to seamlessly share
secure (NSA Type 1) voice, data, and video
communications, in real-time. The radio was
delivered June 27, 2011 to Boeing’s Apache
facility in Mesa, Arizona.
The delivery of this radio - which incorporates
control software and essential Link 16 functions
– allows the Apache integration team to begin
integrating the Joint Tactical Radio command
and control functions onto their platform
architecture. The Apache Avionics Integration
Lab will use the EDM unit for software integration
and testing for incorporation into the AH-64D
Block III upgrade.
Lockheed Martin’s AMF JTRS team includes
BAE Systems, General Dynamics, Northrop
Grumman and Raytheon.

More info: www.navistar.com

More info: www.lmco.com

Afghan Security Support

Rugged Tablet PCs

Versatile Vehicle Adapter

Xplore, manufacturer of ruggedized tablet computers, has announced
the introduction of he fifth generation of its iX104 line of laptop computers.
The iX104C5 tablets have been developed with customer input from a
variety of industries where end-users work in demanding environments like
logistics, transportation, military and homeland security.
The new iX104C5 tablets will be powered by the Intel Core i7-620UE
processor, Windows 7 operating system, third-party certified to meet
Military-Standard-810G (MIL-STD-810G), Ingress protection (IP) 67, and
hazardous location (HazLoc) standards. The tablets will be available in 5
different variants and will have features such as tool-less removable solid
state drive modules, and tool-less access to the SIM and microSD ports.

Ultralife Communications Systems has
introduced a new vehicle adapter for its 20watt A-320 amplifier family. The adapter,
A-320HVA, provides secure mounting of the
A-320 amplifier and incorporates a charging
pocket that accommodates more than 16
military radios in the 30-512MHz frequency
range. The amplifier adapts to both tactical and
non-standard vehicles with 11-36VDC power
supply, providing quick installation with shock
and vibration protection. An amplified speaker
such as the MRC-67A can be added to provide
an audio interface as well. The A-320HVA is
designed to meet or exceed MIL-STD-810G
and MIL-STD-416E.
Some of the commonly used radios that are
charged by the A-320HVA are: AN/PRC-148
MBITR and JEM; AN/PRC-152, RF-5800M and
5800V; RF-7800-HH; RF-310M-HH001 AND
HH002; ITT Soldier Radio and more.

More info: www.industcomputing.com and www.xploretech.com

More info: www.ultralifecorp.com

Guardian
Industrial Computing is introducing its latest series of rugged industrial
and military tablet PCs, the Guardian Series of 7”, 8”, and 10” rugged
tablets.
These include MIL-SPEC IP65, MIL-STD 810F and MIL-STD 461E,
standards, daylight viewable options and a range of communication
options and expansion shots for specific requirements including a wide
range of military industrial transportation and utility applications.

Xplore
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On Solid

Ground
The U.S. Army is working to enhance ground mobility
infrastructure throughout global theater operations to
enable platform efficiency while reducing life cycle
maintenance costs.
By Samuel Randolph, CPESC, Vice President,
Soil Stabilization Products Company, Inc.

Military engineers know that a key principle of
successful ground operations is efficient use of local
resources. When these resources can be had at
little or no cost and are easy to utilize, they can help
deliver a one-two punch that energizes and enables
mobile fighting forces. The goal of doing more with
less is especially urgent for infrastructure systems
used by columns of heavy fighting equipment, where
wheeled and tracked loads are as extreme as any in
the world and where speed and efficient movement
are essential.

installed, planners and engineers can solutioneer
designs using a new set of cost cutting tools to build
and maintain sustainable infrastructure projects. This
smart approach to soil and earth materials conserves
resources and produces sustainable infrastructure.

Road Infrastructure

One resource is the ground itself. Using the right methods
and technologies, a wide range of native soils can be used
to build stabilized earth roads, or be a stabilized base for
heavy equipment haul roads. The unique technology that
enables this metamorphosis of soils is the EMC SQUARED®
System from Soil Stabilization Products Company, Inc. (SSPCo),
concentrated non-toxic liquid stabilizers used to treat a broad
spectrum of soil or aggregate materials. While it may called dirt
cheap, soil can be a useable and valuable resource after it has
been properly tested, evaluated and stabilized.

Dirt is less than cheap, it’s free, and we can use it as
a resource to create assets that cost nothing to acquire
by stabilizing the ground, treating the in situ soils so that
they perform like high-quality aggregate base. Then, after
crushing locally available aggregate materials, stabilize them for
aggregate pavement that performs almost like hot mix asphalt.
Once the installations are completed, these sustainable assets
become all-weather stable roads that are efficient and less
costly to maintain. When this technology is adopted and new
and sustainable solutions can be evaluated, selected, and
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The costs of building roads that meet the
standards for military traffic are high because of
the extreme load factors of very heavy equipment,
in addition to the unique need to run tracked equipment over
paved surfaces, a requirement that destroys all but the toughest
pavement surfaces. These roads are simply too costly to build
using traditional methods. As a consequence, military roads
such as Main Supply Routes (MSR’s) suffer from the classic
symptoms of unsustainable infrastructure. These roads are built
using unstabilized aggregate base or native soils that cannot
sustain the high load and impact factors of military traffic.
Since they lack the strength and stability to do their job, they
rut, washboard, emit sediment and dust and worst of all, they
degrade in accelerated time frames. Deteriorated infrastructure
equals escalated repair and replacement costs, and even worse,
it puts an added burden on equipment and personnel, impacting
overall operating efficiencies and polluting the environment.
Accelerated attrition of fiscal and natural resources impacts
force effectiveness at every level. This is a crucial problem, since
funds for the ongoing cost of repairing failed roads may or may
not be available in the future. Sustainable infrastructure directly
addresses all of these problems including the need to control
costs. Put in other words, we need to build a fully capable
sustainable infrastructure and we need to do it for fewer dollars.

Samuel Randolph
VP, Soil Stabilization Prod.
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Tank Trails
Thanks to developments in sustainable infrastructure
technology and know-how, the historical pattern of unsustainable
infrastructure has been turned on its head at Fort Bliss, the
Army’s second largest installation and Maneuver Area for heavy
armor training activities. A large-scale project, designed by the
U.S. Army Corps of Engineers, is now underway with some
100 plus miles of heavy-load MSR’s under construction that
are already in use by both rubber tired and tracked equipment.
The MSRs at Fort Bliss are known as Tank Trails, as they
are frequently used by convoys of Abrams M1A2 Tanks and
Heavy Equipment Transporters (M-1070 HET) with GCWR’s
of 243,400 pounds, along with convoys of other tracked and
wheeled equipment. In addition to the projects at Fort Bliss,
SSPCo’s EMC SQUARED system has a long history of military
uses, including stabilization of heavy duty haul roads at Fort
Carson and the White Sands Missile Range as well as Forward
Landing Strips at other locations. The system is capable of
broad-spectrum application in a wide range of aggregate and
soil materials, and it is a clean technology that can simply be
plowed under when a project is decommissioned, returning the
materials to their pretreatment state.
Working through the U.S. Army Corps of Engineers, the U.S.
Army at Fort Bliss has successfully demonstrated the ability to
use the assets of the earth for tactical purposes, in this case
saving over 1 million tons of aggregate base rock and all of the
resource use that was avoided. The list of eliminated waste and
repercussions includes the energy and cost of manufacturing
those materials, transporting them over base roads, traffic
interruptions, safety concerns and air and water quality issues.
All of these impacts and waste factors were avoided during
construction, and because the end product is equally strong
and stable, these same payoffs of sustainable infrastructure will
accrue in future years. By using 21st Century stabilizer product
technology, this project was constructed for an estimated 25%
less than the conventional gravel surfaced road design that
would use more than twice the quantity of aggregate.

Stabilization Process
Building sustainable roads starts with the construction of
a solid foundation structure. Based on an evaluation of the
soils, an engineered design section is created where the EMC
SQUARED stabilizer is specified to strengthen soils and deal
with moisture affinity issues. It is important to note that in
situations where time is limited, evaluations can be completed
immediately by building field test pads and observing the results
with a given soil material. The question is simple if only one soil
type is going to be treated, but it becomes complex as more soil
types are encountered. As an example, in one section of MSR
construction at Fort Bliss the contractor reported more than 22
separate soil types were encountered, and all were constructed
with the EMC SQUARED System and capable of supporting
heavy construction and military traffic. This illustrates the
advantages of working with a stabilization product technology
with demonstrated broad spectrum effectiveness.
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The second part of the story concerns the stabilized
aggregate surface course layer. The process started with wellgraded crushed aggregate mixed in a pug mill plant with the
diluted EMC SQUARED stabilizer solution. The treated materials
were then transported to the road grade and placed by a
paving machine and highly compacted to create a well-bound
aggregate running surface that has the strength characteristics
of a pavement material. The total section thickness for the
road structure was 12 inches of treated native soils, topped
by an eight-inch layer of treated aggregate base materials, all
stabilized with the EMC SQUARED Stabilizer product.
The third and final part of the construction story at Fort Bliss
included use of a liquid dust control product that was spray
applied on the surface of the stabilized MSRs that are located
close to public highways as a safety measure to better control
dust emissions.

Test

and

Analysis

The advances that have been realized with the EMC
SQUARED stabilization technology over the past quarter
century have taken place in a larger context. The construction
equipment currently used to process soils and to manufacture
and install pavements is the result of nearly a century of
intensive development. In the same manner, lab testing and
design methods have evolved in significant ways. These new
and more sophisticated test procedures and methods are

Heavy-duty
bits will drill
wear plate,
hardened
truck frames
and armored
steel
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key components that are leading to large-scale adoption of
sustainable infrastructure. Laboratory tests such as Dynamic
Modulus (E*) and Repeated Load Triaxial (RLT) testing enable
bull’s-eye evaluation.
Road designs based on accurate analysis can save serious
dollars by eliminating waste from guesswork and outmoded
design methods, which can result in unnecessarily expensive
over-designed structures, or even worse, premature failure
of pavements that are under-designed. In addition, nondestructive post-construction field testing is now an effective
and affordable option to verify that constructed pavement
sections meet or exceed the strength values assumed by
engineers during the design process. Current testing and
design methodologies allow decision-makers to move beyond
the historical limitations of asphalt, cement and lime based
stabilizers, products that are neither green nor economical to
use. The stage is set for applications of large scale sustainable
infrastructure projects, leveling the playing field on which
design decisions and quality assurance programs are based.

At Fort Bliss, the native soils that were used in the construction of the stabilized subgrade were
brought up to within two percentage points of their optimum moisture content in preparation for
application of the stabilizer treatment. (U.S. Army Photo)

Dr. Sebaaly also analyzed the data gathered from nondestructive Falling Weight Deflectometer (FWD) testing
conducted on a completed section of stabilized MSR at Fort
Bliss for the purpose of evaluating the strength of the stabilized
soil subgrade layer. The analysis of the FWD field
testing data determined an average layer moduli for
the stabilized soil subgrade of 40,000 psi, equivalent
to the strength of standard crushed aggregate base
course materials, which typically have layer moduli
ranging from 25,000 to 50,000 psi.

Because of the scale and importance of the sustainable
MSR projects at Fort Bliss, a study of the
engineering properties of the stabilized materials
was conducted by the Director of the Western
Regional Superpave Center (WRSC), Professor
Peter F. Sebaaly, Ph.D., P.E., of the University of
Reno, Nevada. The WRSC is one of five pavement
research facilities funded by the Federal Highway
Administration (FHWA). Dr. Sebaaly evaluated
Ahead
the stabilized aggregate pavement mix materials
Peter Sebaaly
from Fort Bliss using Dynamic Modulus and RLT
With more than 20 years of stabilizing subgrade
Ph.D., P.E.
testing methods. Summarizing the test results,
layers and base courses under pavements in
the stabilized aggregate base materials showed
conjunction with Ft. Bliss, as well as for construction
a Dynamic Modulus (E*) of 475,000 psi after 7 days of of stabilized aggregate surface course roads, EMC SQUARED
curing. This is in the same range of strength as exhibited System products also may be used for stabilization of recycled
by typical asphalt pavement materials tested at 70°F (21°C) aggregate materials produced by Cold In-Place Recycling (CIR)
temperatures. Even more important, testing showed this and Full Depth Reclamation (FDR) of pavements. Another coststabilized aggregate pavement system consistently retains effective application is for stabilization of large areas of bare
this strength over a full range of temperatures from below earth to limit erosion and fugitive dust emissions. In the case
freezing up to 130°F (54°C), a temperature at which typical of sustainable road infrastructure, that day has arrived. Looking
asphalt pavement mixtures have lost strength by a factor of forward, these cost-neutral or cost cutting stabilizer options can
ten times or more.
bring sustainable methodology to all types of road and earthwork
construction projects.
In an excerpt from this study, Dr. Sebaaly reported: “The
RLT data generated in this evaluation indicated that the
stabilized aggregate material from the Fort Bliss facility is not
anticipated to generate any permanent deformation under
a wide range of loading conditions. It should be noted that
the worst running condition on flexible pavements is slowmoving loads in hot environments. The elastic behavior of the
stabilized aggregate material from the Fort Bliss facility coupled
with its relatively good level of E*makes it a good candidate for
pavements loaded under such severe conditions. In addition,
the stabilized aggregate material is expected to perform as
Engineering Field Evaluation of Stabilized Road in Progress.
well in pavements subjected to standard loading conditions.
Furthermore, the long-term cured material showed significant
increase in the dynamic modulus property but not to the level
More info: www.sspco.com
of becoming brittle and causing shrinkage cracking.”
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Unmanned & Beyond

Hardened
UAV Capability
Going SOF
U.S. Special Operations Command is bringing
the small packaging but big capability of
hand-launched, mini UAV application to the
warfighter.
By Kevin Hunter, A&M Editor

Almost invisible to the naked eye in a cloudy sky, small but
deadly accurate UAVs are steadily forming an aerial army in
the skies over U.S. joint and coalition battlefields. These same
miniature denizens of the atmosphere will soon be watching over
the dominions of America’s special operating forces (SOF).

Puma Power
In early summer 2011, the U.S. Special Operations Command
(USSOCOM) selected the Puma AE mini-UAV as its All Environment
Capable Variant (AECV), a multi-purpose, hand-held mini-UAV to
satisfy the command’s requirements in a single platform. SOCOM
is expected to award AeroVironment Inc. a contract for the first
year with an initial delivery order worth about $6 million already
funded. Options to extend the program over five years would
make the contract worth up to a maximum of $200 million.
Puma AE is the third generation of the AeroVironment Puma
mini UAV designed to land near-vertically on both land and water.
Larger than AeroVironment’s other hand-launched UAVs, Raven
and Wasp, the original Puma was almost 6 feet long, with a
wingspan of 8.5 feet with the wingspan of the current Puma AE
variant slightly longer. The UAV is equipped with a day- and nightcapable, waterproof sensor package that provides image tracking,
image stabilization and high-image quality. Ship-based use of
Puma AE requires no modification to naval vessels, enabling easy
integration into maritime operations.
The AECV program represents the fourth U.S. Department
of Defense full and open competition for a small UAS program of
record, and the fourth such competition won by AV. Previeous,
ongoing programs includes delivery of Raven A, the Raven B
selected for the ‘Small UAV’ program by the US Army, and Wasp
III to the Marine Corps, under the BATMAV program.
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Small Package Versatility
USSOCOM’s specifications led Aerovironment to conclude
that its larger Puma platform was a better fit than the existing
RQ-11B Raven. Puma has been used for hybrid fuel cell
experiments, and an “Aqua-Puma”, both variations leading to
the final Puma AE.
The hand-launched Puma AE’s most significant innovation
is that it can land on both land and water, surviving near-vertical
“deep stall” final approaches. In addition to the obvious special
forces scenarios like river infiltrations, the ability to land on water
and in very tight areas on land enables Puma to operate from
boats and ships, without the need for modifications for landing
systems or vehicle storage.

Clandestine Eye

in the

Sky

With an advanced sensor system including a fully stabilized
camera providing a steady, constant image that compensates
for the variable of aircraft movement, the Puma AE is not reliant
on operator-adjusted imaging. With the recent development of
stabilized micro-payloads, Puma AE incorporates this innovation
in an EO/IR day- and night-capable, waterproof sensor package
that provides this kind of image tracking and stabilization. Other
payload designs can be clipped in as they are developed for
military or civilian applications.
Control is exercised from Aerovironment’s Ground Control
Station (GCS) with a line of sight communications range of 15
km, and the system has its own internal GPS for positioning.
The Ground Control Station is shared by the firm’s Raven and
Wasp/BATMAV systems. Flight endurance is about 2 hours in
the production version, and typical flight altitude is 100-500 feet.
Like other mini-UAVs, Puma relies on its small size, small radar
profile, and quiet engine to avoid detection.

More info: www.avinc.com
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Inherent
Protection
Correction

Researchers are exploring the
use of lightweight, energyabsorbing, self-lubricating,
and self-healing materials that
could be the next-generation
of military vehicle armor.
By Dr. Benjamin F. Schultz and Dr. Pradeep
Rohatgi, Center for Composite Materials,
University of Wisconsin-Milwaukee

Dr. Benjamin F. Schultz

New materials are being envisioned and developed with
self-healing capabilities similar in concept to the healing
capabilities of biological systems. The development of these
materials stems from design criteria and the wish lists of
engineers whose design requirements call for a material with
properties unattainable by conventional materials and alloys.
In the future, the protective, enhanced life cycle qualities of
these metal matrix composite (MMC) materials could form
the basis of the next-generation in military vehicle armor
systems.

Self-healing Protection
So called “self-healing” materials are a new class of
material that either by outside influence or autonomously will
repair damage such as cracks or voids. Though this concept
has been applied with success to polymers and coatings,
few have been successful in imparting self healing qualities
to metals.
In the future, military armor applications may self-heal
when ruptured by an oncoming crack or otherwise damaged
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Dr. Pradeep Rohatgi

to expose the lower melting point metal
encapsulated within, the system can be
heated to above the melting point of the
low melting alloy, allowing it to liquify and
flow into the crack. When the system
is cooled, the low melting alloy would
solidify in the crack, welding it shut. The
impact energy and heat generated from
a projectile hit can be used to initiate
healing in such a material when used as
part of an armor system.

Power

of the

Matrix

These material properties and others can be achieved
through the design of metal matrix composites. MMCs are
metals or alloys reinforced through the addition of particles,
whiskers, or fibers of a different material, and offer unique
opportunities to tailor materials to specific design needs,
beyond conventional alloying, processing and heat treatment
techniques currently used.
These materials can be tailored to be light weight, and to
have the following properties:
•
•
•
•
•
•
•
•

high specific strength
high specific stiffness
high wear resistance
low coefficient of friction
high hardness,
high thermal conductivity
low coefficient of thermal expansion
high energy absorption and damping capacity
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While polymer composites have received much more
attention in the past, UW-Milwaukee is focusing on
development of metal castings, metal matrix composites,
and syntactic foams in view of their better high temperature
capabilities.

Composite Advantage
Testing has shown that MMCs have improved mechanical
and thermal properties when compared to their respective
base alloys, and these properties can be tailored by
addition of different types, shapes, sizes and amounts of
reinforcement. This “tailorability” allows components to
serve multiple purposes by merit of the material design.
They can have designed combinations of strength, stiffness,
CTE, wear resistance and conductivity, at a reduced weight
compared to conventional materials and therefore can serve
multiple purposes, improving functionality of components. In
addition, MMC components can be designed with gradients
in their microstructure so that one component can serve
the purpose of two, or more, improving overall product
efficiency.
Reducing weight while improving performance is of
paramount importance for military and civilian vehicles. The
metal matrix composites therefore will enable reducing the
weight of military transportation equipment and components,
thereby making them air transportable and reducing their
fuel consumption. In the case of civilian class 8 trucks for
example, the NHTSA issued a new braking standard in
2009 requiring such vehicles to stop from 60 mph in 250 ft,
which is 30% less than the previous requirement of 355 ft.
This requires developments to reduce weight and improve
performance in brake rotors for heavy vehicles which can be
applied to military vehicles. By reducing the rotational mass
in a vehicle system by 1 lb, the improvement to performance
that can be achieved is the same as if one were to save 10
lbs in static mass. This can lead to greater range in Army
vehicles, improved efficiency of supply chains serving rapidly
advancing forces, reduce downtime due to fueling and
can decrease the stopping distance of heavy vehicles thus
improving soldier safety.

under boundary lubrication conditions due to the smearing
of the graphite to create a solid lubricating film.
The use of metal matrix composite components therefore
can increase the life of military transportation equipment
and reduce wear. The aluminum graphite solid lubricant
composites developed at UWM can lead to very significant
reduction in frictional energy loss and eliminate seizing in
components including engines and can be used for cylinder
liners, pistons and bearing applications.

Heat Management
Metal matrix composites have also been explored for
thermal management applications due to their relatively
high thermal conductivity and low coefficient of thermal
expansion (CTE). There is a significant need for light
weight high performance materials for thermal management
due to the increasing complexity of military systems,
especially for military transportation equipment that operate
at high temperatures. Applications include heat sinks
for microprocessors, power amplifiers, integrated circuit
packages, and printed circuit boards, substrates for high
power devices, power semiconductor module base plates
and insulated gate bipolar transistors used in electric
vehicles.

High Quality Low Cost Mounting Solutions...
Weapon Barrels

Weapon Accessories

Less Wear, Longer Life
Currently, there is keen interest in such properties of
materials, as the control of wear, heat and energy dissipation,
elimination or reduction of the need for lubricants among
other strategies. These properties are viewed as an avenue
toward which sustainability and energy efficiency of products
can be improved. Metal matrix composites that are designed
with improved properties can enhance performance and
sustainability of military vehicles, and can also enhance
survivability in the event of an attack.
For example, a self lubricating aluminum graphite piston
liner is capable of preventing an engine from seizing in
the event that the oil lubricant is lost due to damage. The
presence of the graphite allows the components to operate
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www.militarymountingsolutions.com
Phone: (615) 513-6357 Fax: (615) 444-4511 Email: thomas.mccrimmon@gmail.com
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The heat sinks and substrates for these components
require high thermal conductivity, yet similar (low) CTE,
which makes MMCs ideally suited for these applications.
Figure 6 shows a Magnesium-graphite fiber composite
having zero coefficient of thermal expansion, yet high
resistance to mechanical deformation and high thermal
conductivity along the fiber ends. Such materials may also
be of use for armaments and components that undergo
high temperatures yet need to maintain strict dimensional
tolerances. These parts could include pistons, cylinder
liners, valves, push rods, connecting rods, and propulsion
systems in general.

Absorbing

the

Blast

Metal matrix composites are being explored for armor
and energy absorption applications due to their improved
ductility over monolithic ceramics. Many researchers are
now studying the high strain rate properties of materials as
a measure of the ability of a material to survive a ballistic
impact. Split Hopkinson Pressure Bar testing of Aluminum
alloys along with Silicon carbide and aluminum oxide
reinforced MMCs reveals an overall increase in the elastic
modulus and the static and dynamic (high strain rate)
yield strength of metal matrix composites when compared
to unreinforced alloys. In addition to yield strength, the
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reinforcement can act to slow and stop the motion of a
penetrating object such as shrapnel or a bullet through the
composite target. It has been shown that the penetration
depth decreases with increasing penetration velocity due
to hydrodynamic forces exerted on the penetrating object.
Also, the hard ceramic reinforcement particles can slow the
projectile by plowing into the surface of the projectile.
Another class of materials for armors is metal matrix
syntactic foams, which contain hollow microsphere
reinforcements that can drastically reduce the density
of the resulting composite and improve the damping
capacity and energy absorption. These materials have
been shown to absorb more energy in static and dynamic
compression compared to conventional open celled foams,
absorbing almost 10 times the energy as their open celled
counterparts. The collapse of microsphere voids absorbs
energy as observed through high strain rate compression
testing in which the densification of the foam occurs with
little to no hardening or stress increase.
These metal matrix syntactic foams being developed
at UWM will be very suitable for lightweight components
including armor in view of their high energy absorption.

Nano-level Niche
With the advent of nanomaterials, new materials have
been developed with exceptional properties exceeding
those expected for composites containing micron scale
reinforcements. For example, carbon nanotubes have been
shown to exhibit ultrahigh strength and modulus, and also
have anisotropic electrical conductivity; when included in a
matrix, they could impart significant property improvements
to the resulting nanocomposite.
Ceramic nanoparticles may be uniformly dispersed in
metal matrices to very significantly increase the tensile
strength and wear resistance, using methods such as
ultrasonic cavitation of the melt to further disperse the
particles and methods to scale up this technology are
currently being developed at the Center for Advanced
Materials Manufacture.
Nanocomposites have the potential for high strength,
leading to even greater weight reductions than are possible
with metal matrix microcomposites, that can improve the
payload of military vehicles. Large improvements in the
mechanical properties have been observed with much
lower volume percentages of reinforcement when the
reinforcement size is reduced below 100 nm, which can
also help reduce the overall cost. Further improvements to
payload can be realized by the reduced energy loss due to
wear in such materials.

More info: www.uwm.edu/ceas
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preparing joint
warfighters for the fight

A&M offers an exclusive interview with BG Terry R. Ferrell,
Commanding General, National Training Center (NTC), Fort Irwin, CA.
By Casey E. Bain, Joint Fires and Integration and Interoperability (JFIIT), U.S. Joint Forces Command Public Affairs

Q: How does NTC view the importance of integrating joint
assets to help train Army Brigade Combat Teams (BCTs) for
deployment?
A: I think, as you’re well aware of, and for anyone who’s been
around the service for longer than a day, since about 2004, we are
a modular force. By integrating joint enablers at NTC, we bring the
full width, depth, and capability of the DoD to bear. Specifically,
for a modular force, we’re a brigade-centric Army; we’ve got to
get those brigade organizations trained and prepared to employ
those joint enablers.
After working with the Air Force and Marines on the battlefield,
I’ve discovered that it’s a hand and glove relationship. By bringing
combat experience and assets to the Combat Training Centers
(CTCs), soldiers at all echelons are engaged early to understand
their capabilities and what they bring to the fight, and more
importantly, to understand how those assets are employed. It’s
tremendous what we can do here at NTC.
We train soldiers, airmen, sailors, and Marines here so that once
they’re on a battlefield, they can integrate and work seamlessly
together. The only way we can do that effectively is by training
together at the CTCs.
Q: Since NTC’s focus is preparing Army BCTs for combat,
how important is it to help facilitate Joint and other Service
training objectives at the combat training center?
A: I will tell you that it needs to be a delicate balance to ensure
the force that provides those enablers have a set training agenda
and training objectives. We have to work very judicially to ensure
we meet those training objectives and, at the same time, bring
those capabilities into the fight and work interwoven objectives to
accomplish the training and facilitate system execution.
If we’re not careful, the potential is to stovepipe the training—to
only work the training objectives (or asset) that a particular military
branch wants to bring. The scenarios that we work at the CTCs
drive us to bring the enablers to bear and accomplish multiple
objectives for all assets that train here.
So when we look in the realm of intelligence gathering assets
(intelligence, surveillance, and reconnaissance [ISR] assets), and
we look specifically at how we employ those assets, we realize the
great capability that exists in our sister services. By bringing them
here, I think we get to their service-specific training objectives that
they set because we have a similar mission set.
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Now, we bring them down to the brigade and get the brigade
commander, the brigade staff, and subordinate commanders
trained on their capabilities—truly trained on the integration of
those resources…that is what the training centers do for you.
Our relationship with the other military services allows those
enablers to be deployed to the National Training Center; it’s a
great benefit to the entire joint team.
Q: How does the Air Force’s Green Flag West program help
improve the training conducted at NTC?
A: Green Flag is an invaluable asset. Working out of Nellis Air
Force Base, NV, they complete multiple objectives established for
their pilots of various airframes. We also work with international
assets that come in to work with Green Flag.
More importantly, the aspects from Green Flag—from fighter
to jammer to air-refuel capability employed—ensures they can
achieve the training objectives they need to reach and we see
how they are going to employ in various conditions. We’ve got
to work very carefully to ensure we are employing the systems
in a counterinsurgency (COIN) environment and see the tactics,
techniques, and procedures (TTP) and specific doctrine they’re
using so that we know the best ways to employ those systems.
Green Flag, and those enablers coming out of Green Flag, allow
us to get after that.
Similar to Green Flag, when we bring elements out of the Marine
Corps and the Special Operations community, we’re able to
employ them immediately into this environment and work to
achieve their training objective. More importantly, we can integrate
them into our organizations to see, specifically, the mission sets
that they can perform, where we cross over, and where we’ve
grown parallel so that we make sure we’re achieving maximum
synergy when it comes to achieving mission accomplishment.
What you’ll see happen too often—if you’re not nested or if you’re
not working as a team—is that the special operations forces (SOF)
is after one target set, the conventional force is after a target set,
and the Air Force is after another target set. At the end of the day,
they’ve all got to be integrated and nested in the desired outcome
so the senior commander that’s fighting in that modular, enabled
force is capable of bring all systems and capabilities to bear to
defeat the enemy at the decisive place and time on the battlefield.
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Q: Do Joint organizations, like the Joint Fires Integration
and Interoperability Team (JFIIT), Joint Improvised Explosive
Device Defeat Organization (JIEDDO) and others, help
enhance the training environment at NTC?
A: Their support absolutely adds value to the training conducted
here; we don’t want units deploying to combat and having to
go through discovery learning because they haven’t had the
opportunity to train with these Joint enablers at NTC.
Yes, I think the formations we have here add tremendous value to
the training environment. I have the opportunity to be dual-hatted
as the Deputy Director of Training for JIEDDO. So not only do I work
to get the aspects of the Army Center of Excellence for Counter
Improvised Explosive Device (CIED) and all that comes to bear up
and running at NTC, I also work with JIEDDO to ensure we meet
the training objectives here and abroad—that is, in the Continental
United States (CONUS) working with our forces and services prior
to deployment. Plus, we’ve got a multinational aspect, as directed
by the Secretary of Defense, to ensure integrated training, and
JIEDDO is working diligently to make that happen.
They bring unique capabilities for our soldiers and Marines who
train here; the unique capability to train on systems, to train with
capabilities that are not located at home station. Here, they can
see it, touch it, and when they’re done with the training, they roll
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into theater and have all these resources available; it’s not discovery
learning.
By working with so many Joint enablers here at NTC, our forces
(whether it’s a modular force or a functional or multifunctional
organization) will be able to employ all assets at their disposal
once in theater…that is a tremendous advantage we provide to
the warfighter.
Q: What do you see as the most significant training challenge
for NTC and the Army over the next 12-24 months?
A: One of the most significant challenges we will face will be
the transition of our forces and our training environment and the
infrastructure here to train the Army on hybrid threat operations
tied to a full-spectrum scenario.
I think we’re working very well in a COIN environment. We have
excellent facilities and resources to train and prepare our forces
for combat as they rotate through for the Iraq and Afghanistan
theaters, but starting in August and for 6 months next year,
we’ll be doing hybrid threat, full-spectrum rotations. It brings
a dynamic of a hybrid threat that consists of a conventional
element, an insurgent element, a guerilla element, and a criminal
element.
That alone is very complex. Now set it on top of a different
theater of operations. The force has to figure out how to combat
that…how to work with the host nation or how to perform forced
entry; things we haven’t done for many years…since about
2001-2002, and during that time, we were focused primarily on
the conventional aspects.
Over the next 12 to 24 months, we need to ensure what we
get integrated is conventional, and we need to get back to the
basics of the conventional fight by utilizing those enablers that
we’ve developed such a great relationship with…by examining
the complexities of the population—the criminal, the insurgency,
and guerilla elements—so that a force has to deal with the full
width, and depth and complexity of a full-spectrum environment.
How do you do that or maybe more importantly, how do you
bring the enablers from the Joint community to bear and how do
those TTP or employment techniques morph, change, adapt to
that environment verses a COIN environment? We’ll have to get
relationships and training programs established that will allow us
to bring those systems in and understand how they’re utilized in
a much different environment.
Q: How will NTC prepare Army BCTs for Full-Spectrum
Operations (FSO) in the future and will the integration
of Joint/coalition assets and capabilities be part of that
training/requirement?
A: The greatest thing about FSO training is that we’ve got an Army
that is a very seasoned combat veteran force in COIN operations.
What we see is that we have an Army that has gotten away from
the doctrine, in some cases, of full spectrum, basic combat skills
utilizing their systems—tanks, Bradley’s, howitzers—in a more
conventional state: high intensity, major combat operations.
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Getting the forces back to the entry level, in many cases, and the
experience to operate in that environment is the key. We have
second lieutenants, first lieutenants, captains, and many majors
now who have not operated or trained on major combat operations.
What we really have to emphasize is the training; the training at
home station, the training in our institutional Army, and then the
training and execution here to give them the opportunity to learn
and re-hone those important basic skill sets.
I call it “re-bluing.” They’re there, they haven’t gone away. We
just haven’t had a lot of emphasis placed on those skills because
we’ve been very focused with the task at hand and the systems and
employment for the COIN fight…that will be the challenge.
You have to deal with the challenge of re-bluing your own individual
and collective skill sets to operate a new formation against a living,
breathing enemy that in some cases may be a near-peer competitor,
but in most cases has conventional capabilities that can be integrated
with all aspects of a hybrid threat. This gives you an environment in
which you must be able to adapt, be very agile, and be capable of
reading the battle, reading the situation, and understand the people
and population.
Many of these aspects are very familiar with the lessons that we’ve
learned during the COIN fight over the past several years. How do
we take that? How do we blend it and train the skill sets so that
anywhere that we’re told to go that we’re prepared to do those initial
operations and gain the foothold to continue the mission? That’s the
challenge we have and what we’re prepared to support right here.

Q: Any closing thoughts that you’d like to share with our
Joint and coalition audience?
A: I think that we as a collective force, as a Joint force, need to
take this concept of what the next battlefield will look like and
take it to the next step and have everyone addressing the future
fight.
I think the Marines are doing that now. I know that Navy is, and I
know the Air Force is in their own specific areas of operation. As
we refine our training program and blend it back with the Army
and Marines, and as we start to see a drawdown in Iraq and an
eventual drawdown in Afghanistan, we’ll need to put the lessons
learned from across the Services into a training program that
keeps all the Services relevant.
We must execute in a way that allows us to maximize time,
training, and resources so that we’re constantly moving forward
with our training programs and not wasting effort. As we see the
changing condition for dollars and costs to perform these tasks,
we have to be very efficient. We’ll need to package the lessons
learned and continue the cross-talk and the development of
training programs; I think that will be the key to getting us to a
truly efficient force that maintains a combat relevancy. We must
be relevant for whenever our nation calls.

More info: www.eglin.af.mil/jfiit
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Editor’s Clarification
In the August issue feature article entitled
M-ATV: Balancing Protection, Weight Distribution
on pgs 13-14, we would like readers to note
that the upgrade program of discussion is under
the direction of the MRAP Joint Program Office
and U.S. Marine Corps Systems Command, on
behalf of the U.S. Navy.
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