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AEDC tests Pratt & Whitney
three-stream adaptive engine
By Deidre Ortiz
AEDC Public Affairs

AEDC test teams have
successfully completed testing an adaptive three-stream
fan in the J2 Engine Test
Facility at Arnold Air Force
Base.
The testing for Pratt &
Whitney was conducted as
part of the U.S. Air Force Research Laboratory’s Adaptive
Engine Technology Development (AETD) program.
Military turbofan engines
currently have just two airstreams, one that passes
through the core of the engine
and another that bypasses the
core. The development of a
third stream will provide an
additional source of air flow
to improve propulsive efficiency lower fuel burn and
provide additional cooling
air, or to deliver additional
air flow through the core for AEDC test teams have successfully completed testing an adaptive three-stream fan in the J2 Engine Test Facility at Arnold Air
See ENGINE, page 3

Force Base. The testing for Pratt & Whitney was conducted as part of the U.S. Air Force Research Laboratory’s Adaptive Engine
Technology Development program. (Courtesy photo/Pratt & Whitney)

Baxter assumes leadership of Hypersonic Systems CTF
By Bradley Hicks
AEDC Public Affairs

Lance Baxter is the new director of the
Hypersonic Systems Combined Test Force.
Baxter assumed leadership of the CTF
from prior director Edgar Tucker during a
Change of Directorship Ceremony Oct. 20
inside the J-5 Solid Rocket Motor Test Facility.
“I’m humbled by the honor extended to
me today,” Baxter said to those gathered for
the ceremony.
As director of the Hypersonic Systems
CTF and branch chief of the High Speed
Systems Test Branch at AEDC, Baxter will
be responsible for leading the development
and operation of an advanced complex of
hypersonic flight simulation test facilities.
Baxter will lead a combined government and contractor team responsible for
executing a $120 million Department of
Defense Test and Evaluation Science and

Technology portfolio, developing critical
test technologies to support high speed and
hypersonic testing. He will also oversee the
$350 million Central Test and Evaluation
Infrastructure Program funding for Hypersonic T&E Infrastructure Program, which
will provide improvement in AEDC’s scramjet engine testing capabilities over five
years.
In addition to these duties, he will support ongoing hypersonic system ground
testing in the Aerodynamic and Propulsion
Test Unit, as well as hypersonic flight testing at Edwards Air Force Base.
Baxter recently returned to AEDC from
the Air War College, located at Maxwell Air
Force Base in Alabama. There, he earned a
Masters of Strategic Studies degree from
the Air University.
Prior to Air War College, Baxter served
as the technical lead and later as program
See BAXTER, page 3

Lance Baxter, right, becomes director of the Hypersonic Systems Combined Test Force during a Change of Directorship Ceremony Oct. 20 in the
J-5 Large Rocket Motor Test Facility at Arnold Air Force Base. Col. Timothy
West, chief of Test Operations Division, passes the Hypersonic Systems
CTF guidon to Baxter. (U.S. Air Force photo/Rick Goodfriend)

More than 200 attend Flight Systems CTF Open House
By Bradley Hicks
AEDC Public Affairs

Friends and families of Arnold Air Force
Base were granted an opportunity to get an
inside look at the AEDC Flight Systems
Combined Test Force (CTF) during an open
house Oct. 21.
Approximately 250 people took part in the
open house, during which attendees were led
on guided tours around the facilities making
up the CTF, including the Propulsion Wind
Tunnel (PWT) and the von Kàrmàn Gas Dynamics Facility (VKF).
Lt. Col. David Hoffman, who assumed directorship of the Flight Systems CTF in July,
said the open house event stemmed from
his desire to show families the facilities and
share what the team does.
“I realized that it is awesome to be here,
and I was excited to show my family around
but couldn’t figure out how to do it because
we (CTF) were so busy,” he said. “That was
See OPEN HOUSE, page 5

Lt. Col. David Hoffman addresses attendees of the Oct. 21 Flight Systems Combined Test Force open house
event. The Flight Systems CTF at AEDC offers aerodynamic ground-test capabilities from very low subsonic
speeds through Mach number 10 in various wind tunnels. These tunnels provide essential test and analysis services in support of DOD, national, U.S. industry and international space programs. (U.S. Air Force photo/Bradley
Hicks) (This image was manipulated by obscuring badges for security purposes.)

AEDC Commander gets an up-close look at
Hypervelocity Wind Tunnel 9 capabilities

Military appreciation picnic welcomes
past, present and future service members
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Arnold AFB Community Health Fair provides
health information, fitness, diets and more
By Tech. Sgt. Beverly Spademan
Arnold AFB Medical Aid Station
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The second Community Health Fair was
Sept. 29 in front of the Arnold Air Force Base
Exchange and Commissary with more than
10 exhibitors from several community partners including the Coffee County Health Department, Veteran’s Affairs, Red Cross and
Tennova Hospital, to name a few.
More than 100 people attended the health
fair hosted by the Arnold AFB Medical Aid
Station. Health and Safety professionals were
on hand to talk about diabetes, ergonomics,
dental health, tobacco cessation, heart disease, physical therapy and nutrition. Emergency preparation and fire extinguisher safety information was provided by the Arnold
AFB Fire Department.
A number of exhibitors emphasized relaxation and stress management, including
Military One Source that offered tips on better sleeping habits. The event also included
fitness and health information from Arnold
Services.
What set this event apart from previous
health fairs was the ability to attract the interest of a larger number of community partners
and the base’s outreach to a wider audience
to include local retirees, base contracted staff
and Department of Defense personnel.
The semi-annual health fairs are great opportunities and ways in which the Medical
Aid Station can promote healthy living and
overall healthy lifestyles for the Arnold AFB
community through connecting local and regional resources in a single location.
The Arnold AFB Medical Aid Station
takes great pride in providing our DOD civilians, military and their beneficiaries with
exceptional healthcare support, off base resources and the most up to date medical information.
The next health fair is expected to occur at
the base commissary in May 2018. Look for

A healthcare professional takes the blood pressure of an AEDC team member, Michael
Glennon, during the Arnold Air Force Base Community Health Fair Sept. 29 in front of
the Arnold Air Force Base Exchange and Commissary. More than 10 healthcare exhibitors from several community partners to include the Coffee County Health Department,
Veteran’s Affairs, Red Cross and Tennova Hospital, participated in the health fair. (U.S.
Air Force photo/Rick Goodfriend) (This image was manipulated by obscuring badges for
security purposes.)

or
announcements this spring 2018.
af.mil/Home/Newcomer-Information/
To learn more about the Medical Aid Sta- contact the MAS Monday-Friday, from 7
tion, visit the website at http://www.arnold. a.m. – 4 p.m. at (931) 454-5351.

For general information
about High Mach, call (931)
454-5655 or visit www.
arnold.af.mil.
Use High Mach to market
your products and services. Contact Renee at 931455-4545 or tnadvmgr@
lcs.net.

Tech. Sgt. Beverly Spademan (right), a non-commissioned officer in charge of
Medical Administration at Arnold Air Force Base, discusses services offered
at the Medical Aid Station with an employee during the Arnold Air Force Base
Community Health Fair Sept. 29. More than 100 military and civilian visitors attended the health fair. (U.S. Air Force photo/Rick Goodfriend)

Core Values
• Integrity first
• Service before self
• Excellence in all
we do

Vision
“NAS will be integral to the
success of AEDC, the U. S. Air
Force’s premier aerospace testing
facilities, while applying the highest
standards of ethics, innovation,
safety, security, and quality to daily
operations.”

Values

• Ethics. We are uncompromising in our
integrity, honesty, and fairness.
• Safety & Health. We are relentless in
keeping people safe from harm, and
we provide a safe and healthy work
environment.
• Security. We are disciplined and vigilant
in protecting sensitive AEDC information
and ensuring system integrity to support
national security and our customers.
• Excellence. We thrive on challenge,
accomplishment, and mission success.
• Quality. We are passionate about doing
our work right the first time.
• People. We have a mission-focused,
inclusive workforce who have a diverse
skill set, are committed to success,
demonstrate innovation and have a can
do attitude.
• Culture. Our team is proud of our diversity, inclusiveness, and collaborative work
environment. We are proud of what we do
and how we do it.
• Relationships. We build positive, longterm business relationships through trust,
respect, and collaboration.
• Innovation. We overcome challenges
through creativity, perseverance, technology, and flexibility. We actively seek to
continually improve.
• Sustainability. We plan and act for the
long term benefit of our communities and
our environment.

Participants at the Arnold Air Force Base Community Health Fair Sept. 29, experience the feel of administering CPR through one of the exhibitors. The
health fair was hosted by the Arnold AFB Medical
Aid Station. Health and Safety professionals were
on hand to talk about diabetes, ergonomics, dental
health, tobacco cessation, heart disease, physical
therapy, nutrition, emergency preparation and fire
extinguisher safety from the Arnold AFB Fire Department. (U.S. Air Force photo/Rick Goodfriend)

Judges and referees needed for FIRST® LEGO® League Tournament
By Harry Clark
AEDC Plans and Programs Division

It’s almost time for this year’s FIRST®
LEGO® League (FLL®) Regional Qualifier
Tournament.
The local league, which has 32 teams, is looking for judges and referees. The Regional Qualifier Tournament will be held at Raider Academy,
Manchester, Dec. 9.
The qualifying tournament, which is an official FLL sanctioned event, is when each team

will present their research to a pair of project
judges, discuss their design strategy for their robot and their mission execution strategy for playing the Robot Game with a pair of Robot Design
Judges. They will then demonstrate how their
team embodied the FLL Core Values to a pair of
Core Values Judges.
They will also get three opportunities to run
their robot through their chosen missions on robot game tables staffed by two referees.
The time requirements are: 1) approximately
two hours to sign up to volunteer on the FIRST

Smoking Policy
1. The following revised Arnold AFB smoking policy is effective immediately and applies to all individuals on
Arnold AFB.
2. Traditional Tobacco products (e.g. cigars and cigarettes):
a. Smoking is permitted solely in Designated Tobacco Areas (DTAs) identified by designated signage. If no
signage exists, smoking is not permitted in that area. It is the responsibility of all smokers to keep DTAs
clean of cigarette butts.
b. Tobacco use on the Arnold AFB Golf Course is permitted, but discouraged based on the health hazards
of tobacco use and secondhand smoke. No smoking is permitted within 50 feet of golf course buildings
except in the approved DTA.
c. Smoking in government-owned/leased vehicles is strictly prohibited. Personnel are allowed to smoke in their
personal vehicles at any time; however, at no time will personnel discard cigarette butts outside their vehicle.
d. For government employees, the fact that a person smokes has no bearing on the number of breaks they
may take. Breaks should be taken in accordance with the current supervisory and personnel policies that
afford all employees the same break opportunities consistent with good work practices and accomplishment of the mission.
3. Smokeless Tobacco products (e.g. snuff and dip):
Smokeless tobacco products are not to be restricted to DTAs. Smokeless tobacco use will be permitted in all
workplace areas (inside and out) subject to reasonable safety and sanitary conditions. Specifically, containers
of tobacco waste product, including sealed containers, must not be left unattended or disposed of in trash
receptacles. Users of smokeless tobacco must flush tobacco waste down the toilet.
4. Electronic Cigarettes (also known as “e-cigs”):
Pursuant to Air Force Instruction (AFI) 40-102, Tobacco Free Living, e-cigs are considered to be equivalent to
tobacco products; however, e-cigs are not restricted to DTAs and are allowed to be used outdoors at a minimum
distance of 25 feet from building entry/egress points. (This policy is dated July 27, 2016)

web site and take the required computer based
training, 2) approximately two hours of afterwork in-person judge training at a time to be
scheduled later or approximately four hours of
in-person Referee training at our Field Day for
local teams on Nov. 18, and 3) essentially all day
at the tournament on Dec. 9.
If interested please visit https://www.firstinspires.org/ways-to-help/volunteer/event-volunteers to register and take the appropriate training.
For additional information, call (931) 4544495.

Action Line
Team AEDC
I believe in free and open communications
with our Team AEDC employees, and that’s
why we have the Action Line available.
People can use the Action Line to clear
up rumors, ask questions, suggest ideas
on improvements, enter complaints or
get other issues off their chests. They
can access the Action Line via the AEDC
intranet home page and by calling 454-6000.
Although the Action Line is always
available, the best and fastest way to get
things resolved is by using your chain of
command or by contacting the organization
directly involved. I encourage everyone to
go that route first, then if the situation isn’t
made right, give us a chance.
Col. Scott Cain
AEDC Commander
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AEDC
Commander
gets an upclose look at
Hypervelocity
Wind Tunnel 9
capabilities
While visiting the AEDC Hypervelocity
Wind Tunnel 9 in White Oak, Maryland, on
Oct. 20, AEDC Commander Col. Scott Cain,
right, gets a close look at the original German supersonic wind tunnel, circa 1930s,
as Tunnel 9 Lead Project Engineer Joseph
Coblish, left, describes the capabilities and
how it was used. (U.S. Air Force photo/Arnold Collier)

AEDC Commander Col. Scott
Cain joins Lead Project Engineer Joseph Coblish at the
AEDC Hypervelocity Wind Tunnel 9 in White Oak, Maryland, as
Tunnel 9 Chief Facility Engineer
Nick Fredrick, left, oversees new
installation of temperature sensitive paint system in the lower
cell. (U.S. Air Force photo/Arnold Collier)

BAXTER from page 1

manager for the AEDC Test Operations
and Sustainment Source Selection Team
and as deputy chief of the Space and Missiles Systems Test Branch.
Col. Timothy West, chief of Test Operations Division, said Baxter’s work
during his prior stint at AEDC led him
to consider Baxter for the CTF directorship.
“Knowing that he was coming back
and knowing that Ed was leaving, I
started looking at how we could put
Lance back in play here,” West said. “I
knew this was a critical position, and I
knew he would be a great choice for it
Commubecause I got to see his program manel of adors. Theagement skills in action before he went
Medicalto Air War College when he was workals wereing on our Test Operations and Sustains, dentalment contract.”
physical Baxter’s prior assignments include
and firesquadron director, 649th Test and EvalFire De-uation Support Squadron and chief, Test
iend) Technology Branch, where he was responsible for the developing and transitioning of critical technologies to support DOD Test and Evaluation, including instrumentation and diagnostics,
modeling and simulation and the Small
Business Innovative Research program
at Arnold AFB. He also served as the
principal technical advisor to the Space
Threat Assessment Testbed acquisition
program manager and top technical expert for the space ground test facility

development program, developing advanced test techniques, instrumentation
and facilities by exploiting current research and applying new technologies.
As a lieutenant colonel in the Air
Force Reserves, Baxter has also held
various military positions, including
engineer and laboratory manager, command protocol officer, manager of space
testing at Arnold AFB, Individual Mobilization Augmentee to the C-130 Avionics Modernization Program deputy program manager. He deployed to Baghdad
in 2010 in support of Operation Iraqi
Freedom and Operation New Dawn.
Baxter holds a Bachelor of Science
in electrical engineering from the U.S.
Air Force Academy and a Master of Science in electrical engineering from the
University of New Mexico. He is the
author and co-author of multiple published papers.
“I promise you I will do my best every day to help all of you be successful
in your jobs,” Baxter said to those present.
The High Speed Systems Test
Branch is currently responsible for two
major test capabilities – the APTU and
the Hypersonic Flight Test Team at Edwards AFB. APTU is a blow-down, true
temperature and pressure test facility
designed for testing the performance,
operability and durability of supersonic and hypersonic missile scale flight

Lance Baxter speaks during an Oct. 20 Change of Directorship Ceremony in the
J-5 Large Rocket Motor Test Facility at Arnold Air Force Base. Baxter is the new
director of the Hypersonic Systems CTF. (U.S. Air Force photo/Rick Goodfriend)

system hardware including propulsion
systems and materials. APTU can test
in either freejet or direct connect configurations.
The Hypersonic Flight Test Team,
located at Edwards AFB, tests cuttingedge aircraft at hypersonic speeds. They
manage range coordination and scheduling with several testing facilities located

within the 412th Test Wing at Edwards
AFB and with NASA resources for customer test needs. Test capabilities at the
Hypersonic CTF include range safety
analysis and planning, technical consultation, trajectory analysis, trajectory
optimization, simulation, test and safety
planning, test execution and program
management.

ENGINE from page 1
higher thrust. Having a third stream of air that can be
modulated to adapt the engine’s performance across
the flight envelope means a fighter can access an ondemand increase in thrust or smoothly shift to highly efficient operations during cruise. This capability provides
an ideal balance for combat scenarios requiring both
high-end acceleration and increased range. The goal of
the AETD program is to provide a 25 percent reduction
in fuel consumption and a 10 percent improvement in
thrust levels compared to today’s fifth-generation combat aircraft engines.
Pratt & Whitney is maturing advanced propulsion
technologies considered essential for high-speed and
long-endurance performance requirements. This includes adaptive control systems as well as improved
integrated power and thermal management capacity
which can enable more sensors, data fusion, electronic
warfare and directed energy.
Of the AETD fan testing, Richard Walker, AETD test
manager and Advanced Engine Integrated Product team
lead at Arnold, mentioned that the test team worked
around the clock for several weeks prior to and during
the test in order to meet schedule.
“We had guys working 24/7 prepping for the test and

then we had such a small test window that we asked
the team to execute 237 scheduled air-on hours in six
weeks,” he said. “I really have to praise our team because even with all the challenges concerning the schedule, the test program was successful.”
The engine installation and test schedules were compressed to facilitate completion of the test program prior
to the Engine Test Facility summer maintenance outage.
Walker mentioned the testing began in early May
and ended mid-June. A total of 10 test periods were
completed in six weeks. Extended test period durations,
up to 40 scheduled air-on hours, were utilized to compress the test schedule.
“So it was a very short duration to accomplish the
objectives,” Walker said.
He added, “We also anticipated only 138 hours of
scheduled air-on time, and we ended up providing 237
scheduled air-on hours.”
Furthermore, being a unique experimental configuration, the engine was heavily instrumented. The number
of dynamic instrumentation channels installed on the
engine exceeded the J2 data acquisition capacity, which
meant that only a subset of the instrumentation channels
could be recorded on a given test period. Accordingly,

the test team defined several blocks (groupings) of instrumentation, and aligned each block with specific test
objectives.
Justin Thompson, AEDC test engineer, explained
that testing an experimental engine is interesting and always involves some challenges.
“We would have one day between reviewing the
findings of one test, making changes and then testing
again,” he said.
Members of both AFRL and Pratt & Whitney have
been complimentary of the work the AEDC test teams
put in, giving credit for the test’s success.
“Thanks for all your support over this test period,”
said Jason Parson, with Air Force Research Laboratory’s AETD program. “You and your guys did great
work, particularly in the latter half where we had several
outstanding runs.”
Steve Cruz, with Pratt & Whitney, said, “You guys
are a big part in us being successful and I wanted to
sincerely give you guys a big thank you.”
According to a recent Pratt & Whitney announcement, the success of this test demonstrates that the company is well on its way to meeting future U.S. Air Force
requirements for combat aircraft propulsion.
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AEDC test facilities impress visiting Junior Force Council groups
By Bradley Hicks
AEDC Public Affairs

In late August, Arnold
Air Force Base simultaneously hosted members
of Junior Force Council
groups from Wright-Patterson Air Force Base and
Edwards Air Force Base.
During their three-day
visit, the groups, each
of approximately eight
members, toured Arnold
AFB and the University of
Tennessee Space Institute
campus to get an up-close
look at the practices and
processes occurring each
day throughout the Complex and campus.
The tours were coordinated by Daniel Ogg,
research mechanical engineer with the High Speed
Systems Division of the
Air Force Research Laboratory at Arnold. Ogg is
also vice president of the
Arnold JFC.
“These kinds of trips
provide a good opportunity for them to see all
the other research, all the
other testing, all the other

activities going on in the
Air Force and provides
ample opportunities to coordinate and network with
their peers at these other
Air Force bases,” Ogg
said.
During the visit, the
JFC toured the Engine
Test Facility, ballistic
ranges, the Arc Heater facilities, the von Kàrmàn
Gas Dynamic Facility, and
the Space Threat Assessment Testbed, as well as
other laboratories and research areas.
The JFC groups were
made up of not only engineers, but also program
managers, financial analysts and information technology personnel from
Edwards and Wright-Patterson.
Aside from Dr. Richard
Fingers, AFRL Integration
and Operations (RQO) Division chief at Wright-Patterson AFB who acted as
an advisor to the visitors,
the visit to Arnold AFB
was the first for those in
the groups.
These visits, some-

Junior Force Council groups from Wright-Patterson AFB and Edwards AFB visit AEDC. The groups, affiliated with the Air Force Research Laboratory, visited in late August to view AEDC processes and procedures
and share ideas and best practices. (Courtesy photo)

times referred to as “bluing trips,” give Air Force
personnel an opportunity
to observe the processes
at other bases, offer their
expertise or input and possibly take some best practices back to their respective facilities. Arnold AFB
personnel also takes part
in such visits. Last year, a
group from Arnold visited
Tyndall Air Force Base

and Eglin Air Force Base
for this purpose.
“I would say between
all of these tours, it gives
these folks, whether it’s
the engineers or the IT
folks or the finance folks,
a great view into how
things are done here at
Arnold and opens their
eyes to things they never
had any idea were going
on,” Ogg said. “A lot of
the testing going on here
may be directly relevant
to things going on at Edwards or things going on
at Wright-Patterson, so
it kind of opens a lot of
folks’ eyes to the things
going on where there may
be a good partnership or
collaboration or assistance
in the future and how they
can assist with some of the
research and testing going
on here.”
He added that several
visitors were unaware of
the existence of Arnold
AFB prior to the tour, but
they came away impressed
by the site and the operations of Complex.
“They were just blown
away by the infrastructure

here,” Ogg said. “Like I
said, some of them didn’t
even know that Arnold
AFB was a thing until
this trip was advertised to
them, but just the overall
infrastructure, the scale
of testing and overall operations and, basically, all
the testing going on here,
from things like the arc facilities up to the transonic
and supersonic wind tunnels and the 16-foot test
sections, they were very
impressed with everything
going on here.”
Members of the visiting JFC groups are also
affiliated with the AFRL,
a collection of directorates with the goal of conducting research to enable
testing and advancement
of technologies to help
support warfighters and
their needs. The leadership of AFRL is based out
of Wright-Patterson AFB.
The visitors are part of the
Aerospace Systems Directorate.
The AFRL branch at
Arnold, which consists
of approximately a dozen
people, was established

three years ago. Personnel
in the branch are currently
in the process of reactivating VKF Tunnel D, a wind
tunnel constructed in the
1950s that has remained
dormant since the 1970s.
Ogg said, “Our branch
kind of came down here
to utilize that old tunnel,
reactivate it and push forward with research capabilities that may not have
been available elsewhere
in the lab.”
He commended AEDC
personnel for accommodating the JFC groups and
providing insight on the
operations at Arnold.
“It was great working
with all the folks here at
AEDC, and they were able
to show off the testing and
the research that’s going
on here and get their research and testing out in
the world to other folks
and, in this instance, it was
the AFRL groups that visited,” he said.
The Arnold JFC is in
the process of planning
its own bluing trip to Edwards AFB for the spring
of 2018.
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OPEN HOUSE from page 1

the only objective today, to give an
opportunity to have our team bring
their families out and show them
around,” Hoffman said.
In his opening remarks to the
crowd gathered to get a look at the
facilities, Hoffman said a significant
amount of time has passed since a
similar open house event was held.
“The people who have been here
35 years said that there’s never been
this type event,” he said.
According to Hoffman, feedback for the event was extremely
positive and will be used to “build
a concept” for the next open house.
“We’d like to do something,
possibly about this time of year
next year,” Hoffman said. “We are
targeting the next planned mainte, affiliat-nance outage and hope to do it durceduresing that time.
“It was the team that made the
event successful. There were 12
tour guides, a kids’ day care team
and other folks who volunteered
to make this all come together. I
couldn’t have done it without them,
and I’m glad to be part of it.”
The Flight Systems CTF at
AEDC offers aerodynamic groundtest capabilities from very low subsonic speeds through Mach number 10 in various wind tunnels.
These tunnels provide essential test
and analysis services in support
of DOD, national, U.S. industry
and international space programs.
AEDC operates five active wind
tunnels at Arnold AFB within PWT
and VKF, and facility operators are
bringing back online the 16-foot
Supersonic Tunnel and Tunnel D
over the next year.
AEDC wind tunnels are used
for research, development, testing
and evaluation in areas including
vehicle aerodynamic performance,
weapons integration, inlet/airframe
integration, exhaust jet effects and
reaction control systems, code validation, proof-of-concept, large- and
full-scale component research and
development, system integration,
acoustics, thermal protection system evaluation, hypersonic flow
physics, space launch vehicles, operational propulsion systems and
captive flight.

John Hopf speaks about a heat transfer simulation model at the von Kàrmàn Gas Dynamics Facility during the Flight
Systems Combined Test Force open house Oct. 21. (U.S. Air Force photo/Bradley Hicks) (This image was manipulated by
obscuring badges for security purposes.)

Mike Mills, AEDC Fellow, discusses the Propulsion Wind Tunnel lobby model during the Flight Systems Combined Test
Force open house event Oct. 21. (U.S. Air Force photo/Bradley Hicks) (This image was manipulated by obscuring badges
for security purposes.)
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JBLE Raptors
return from war
A crew chief signals Lt. Col. Christian
Bergtholdt, 27th Fighter Squadron director of operations, as he taxis on the flightline at Joint Base Langley-Eustis, Va., Oct.
19. During the six-month deployment,
F-22 Raptors and Airmen from the 1st
Fighter Wing supported the fight against
the Islamic State in Iraq and Syria. (U.S.
Air Force photo by Staff Sgt. Areca T. Bell)

Taking precautions when handling potentially explosive materials
By AEDC Safety

The Safety Condition Campaign focus
for the month of November is Explosives.
The purpose of the Safety Condition
Campaign is to identify conditions
that make compliance with safety
requirements a challenge, to ensure we are
in compliance with the Air Force safety
standards, and to establish consistency
across work locations.
As described in the Safety, Health
and Environmental (SHE) Standard on
Explosives Safety, an explosive material
is capable of releasing mechanical,
chemical, or nuclear energy in a sudden
and often violent manner that results
in the release of high pressures and
temperatures.
Improper handling of explosive
components may not only result in
malfunctioning and loss of test data/time,
but may cause mishaps that could result
in injury, loss of life and/or damage to
property.
Inattention to detail, failure to
follow written instructions, improper
work practices, complacency and poor
housekeeping practices are just some
of the human factors that contribute to
a mishap. Explosives operations must
be performed by trained and qualified

employees under the supervision of an
employee who is trained and qualified to
understand the hazards of the operation.
For this reason, a two-man rule is always
in effect when working with explosives.
Personnel must be trained to work with
explosives and follow written work
instructions. They must also know to
question such instructions or other work
practices that are or have the potential to
become unsafe.
The Base Operating Contractor
Explosives Safety Officer or ESO is
the individual designated to oversee the
explosives safety program. The AEDC
Air Force Safety Office will have an
individual designated AEDC Explosives
Safety Manager with overall responsibility
for direction and management of the
AEDC explosives safety program.
The Base Operating Contractor Safety,
Health, and Environmental also has
an individual designated as the Base
Operating Contractor ESO who will be
responsible for the administration of the
Base Operating Contractor’s explosives
safety program.
Explosives is defined as ammunition,
munitions fillers, demolition material,
solid rocket motors, liquid propellants,
cartridges, pyrotechnics, mines, bombs,
grenades, warheads of all types,
explosives elements of ejection and

Robert Holley (left), from the AEDC Fuel Farm, and Carl McGee with AEDC
Aeropropulsion Systems Test Facility, discuss work instruction and a safe plan
of action prior to bringing up fuel pressure for a fuel system leak check utilizing Jet-A fuel. Jet fuel is one explosive material used frequently at the Complex
for testing.

aircrew egress systems, air-launched
missiles and those explosive components
of missile systems and space systems, and
assembled kits and devices containing
explosives material.
The term explosives, also refers to
the fillers of an explosive item. Fillers
may be explosive mixtures, propellants,
pyrotechnics, and other toxic substances.
This term does not include liquid fuels
and oxidizers that are not used with
missiles, rockets, and other such weapons
or explosive items. Explosives weight,

net weight, and other like terms also
include fillers.
The Safety Condition Campaigns will
continue throughout the remainder of
the year. Focus areas that have already
been completed include: fall protection,
barricades and signs, lockout/tagout,
confined spaces, electrical hot work,
lifting and rigging, scaffolds, aerial work
platforms and hazardous chemicals. SHE
Standards on each of these topics can be
found on the AEDC Team Site via the
AEDC Safety Site link.

USTRANSCOM’s cloud computing transition enhances cyber processes, protection
By Michael Kleiman
U.S. Transportation Command

SCOTT AIR FORCE BASE, Ill.
(AFNS) – U.S. Transportation Command
is the first Defense Department organization
to initiate migration of its cyber domain to a
commercial cloud provider to improve mission assurance, while strengthening information technology efficiency and effectiveness.
Last month, the first wave of five USTRANSCOM information technology systems transitioned to a commercial cloudbased solution.

Relying heavily on the transportation
industry to help accomplish its mission, USTRANSCOM faces significant challenges
to provide transportation service providers
timely information to carry out its tasks. As
a result of this, and, in addition to the threat
of a cyber-domain attack and the command’s
aging electronic infrastructure, Gen. Darren
W. McDew, USTRANSCOM commander,
subsequently directed the organization’s
move to the cloud earlier this year.
The move will, among other things, allow
USTRANSCOM to streamline and strength-

en its security when working with industry
partners while allowing them quicker access
to vital transportation information.
In February, the command’s Cloud Center of Excellence stood up. Three months
later, the CCoE, in collaboration with the
Defense Innovation Unit Experimental,
which underwrites pilot contracts for commercial innovation solving DoD problems
in under 90 days, and the Army Contracting
Command, Picatinny Arsenal, New Jersey,
executed a contract for a prototype cloudmigration solution with REAN Cloud LLC,
Herndon, Virginia. The contract established a
USTRANSCOM-protected enclave within a
government-authorized cloud environment.
“The command’s transition to a cloudbased solution not only enhances mission assurance, but controls IT infrastructure costs
and strengthens cyber agility, resiliency and
innovation,” said Lt. Col. John Riester, deputy chief, Enterprise Infrastructure Portfolio
and Support Division, USTRANSCOM’s
Command, Control, Communications and
Cyber Systems Directorate. “This transformational move to the cloud also allows us to
keep pace with industry.”
In addition, by the end of the year, the
CCoE will migrate capability onto a cloudnative platform and transition 22 applica-

tions to a commercial cloud service provider
including 19 systems associated with one
of its three components, the U.S. Army’s
Military Surface Deployment and Distribution Command collocated at Scott Air Force
Base. All other USTRANSCOM programs
will migrate to the contracted commercial
cloud provider by July 2018.
“In transitioning to proven commercial
cloud technology, USTRANSCOM pays
only for services used, while the commercial
cloud service provider manages and adjusts
the command’s flexible IT footprint in minutes and with near-perfect reliability,” stated
Wes Schooley, chief, Enterprise Engineering
Branch, Command, Control, Communications and Cyber Systems Directorate. “Acting as the pathfinder, USTRANSCOM leads
the DoD in cloud migration, demonstrating
increased transparency, risk tolerance, experimentation and innovation.”
Observing its 30th anniversary Oct. 1,
2017, USTRANSCOM continues to answer
the nation’s call - whether delivering an immediate and decisive force when and where
needed, assuring unrivaled global expeditionary capability, and, now with its transition to the cloud, setting the precedent for
other DoD and federal government agencies
to follow.
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Military appreciation picnic welcomes
past, present and future service members
By Bradley Hicks
AEDC Public Affairs

Retired military, veterans and active-duty service
members from the area
were recently invited to an
afternoon picnic of food,
music, fun and comradery
at Arnold Air Force Base
as a way to say “thank
you” for their service.
The Military Appreciation: Past, Present and
Future Picnic was Oct.
20 at the Arnold Lakeside
Center. During the event,
guests were provided a free
meal, got to take in a performance by musician Eric
Heatherly, and had the opportunity to participate in
activities and games, boat
rides, horse-drawn buggy
rides, corn hole and ladder
golf.
Barbara Stewart, director of the Arnold AFB
Services Office, said a
military appreciation picnic has been held at the
ALC for more than two decades, but this year’s event
marked the first under the
“Past, Present and Future”
banner.
The Air Force Sergeants Association started
the picnic, and until this
year, the annual picnic at
the ALC was held specifically for veterans and patients from the Veterans
Affairs Medical Center in
nearby Murfreesboro, according to Stewart.
As Arnold AFB contractor and overall military enrollment declined,
the AFSA was finding it
increasingly difficult to
complete the “legwork”
necessary to prepare for
the picnic.
Not wanting to see the
event fall by the wayside,
AEDC team members in
the Services and Personnel

Col. Eric Leshinsky speaks to guests during the Military Appreciation: Past, Present and Future Picnic. The Oct. 20 picnic at the Arnold
Lakeside Center was open to retired military, veterans and active-duty service members and their families. (U.S. Air Force photo/Rick
Goodfriend)

offices put their heads together and discussed ways
to keep the appreciation
event going, Stewart said.
Their idea was to invite
retired military and veterans to represent the past,
active-duty military to represent the present and the
families of these groups to
represent the future.
“The idea we talked
about was food, fellowship
and fun,” Stewart said.
“The active duty could talk
to the retirees and vets, the
retirees and vets could get
to talk to the active duty
and get that fellowship going.”
Stewart
commended
the efforts of civilian vol-

unteers and volunteers
from Team AEDC and the
local community, such as
the Arnold Community
Council, all of whom she
said helped make the event
possible. AFSA also provided a $1,500 donation
for the food served during
the event.
“AFSA is still integral
because they are providing
funding for the food we’re
putting out,” Stewart said.
The event was wellreceived by those in attendance. Tom Mowbray,
a member of the Gold Star
78 American Legion Riders of Manchester who
served in the U.S. Navy
from 1965-74, was compli-

Attendees of the Military Appreciation: Past, Present and Future Picnic prepare for a boat ride on the Arnold Air Force Base Woods Reservoir Oct. 20.
(U.S. Air Force photo/Rick Goodfriend)
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Guests of the Military Appreciation: Past, Present and Future picnic take part
in a buggy ride Oct. 20 at the Arnold Air Force Base Arnold Lakeside Center.
(U.S. Air Force photo/Rick Goodfriend)

mentary of the picnic.
“They did a nice job,”
Mowbray said. “It was
very well put together. I
don’t think anybody left
hungry.”
Al Haas, also a member
of the Gold Star 78 American Legion Riders who
served in the U.S. Army
from 1985-2014, said the
event “keeps getting better
every year” and he appreciated that the picnic allowed patients in the VA to
get out of the facility for a
while and meet fellow ser-

vice members.
“They get to see other
people,” Haas said, “and
you’ve got retired vets
from the area out here. It’s
good.”
Robert Brown, who
served in the Navy from
1972-75, said he appreciated that the day’s festivities
were open to all branches
of the military and that the
event allowed its attendees
to “come together as one
military.”
Irish Downes, a Lewisburg resident who served

as a paratrooper in the U.S.
Air Force from 1962-67,
also offered praise for the
event.
“I think it’s a great idea,
not only for the disabled
veterans but for the nondisabled vets,” Downes
said. “I’ll definitely come
back next year.”
With this year’s Military
Appreciation picnic now in
the books, organizers have
begun looking forward to
next year’s event.
“We’ll continue doing it
next year,” Stewart said.

10 •

November 6, 2017

AFRL, Harvard researchers invent new hybrid
3-D printing method for flexible electronics
By Marisa
Alia-Novobilski
Air Force Research Laboratory

WRIGHT-PATTERSON AIR FORCE BASE,
Ohio (AFNS) – It is often
said that ‘two heads are
better than one;’ for the Air
Force, leveraging the expertise and insights of academia has led to advances
in materials development
and processing destined to
be a game changer for the
future fight.
A collaboration between scientists at the Air
Force Research Laboratory
and Harvard University’s
Wyss Institute for Biologically Inspired Engineering has resulted in a new
method for digital design
and printing of stretchable, flexible electronics.
The process, called Hybrid
3-D printing, uses additive
manufacturing to integrate
soft, conductive inks with a
material substrate to create
stretchable, wearable electronic devices.
“This is the first time
a 3-D printer has been
shown, in a single process, to print stretchable
sensors with integrated
microelectronic components,” said Dr. Dan Berrigan, a research scientist
at the AFRL Materials and
Manufacturing Directorate. “Starting from nothing, the printer builds an
entire stretchable circuit
that blends the mechanical
durability of printed components with the robust
performance of off-theshelf electronics.”
In this demonstration,
a 3-D printer was used to
print conductive traces
of flexible, silver-infused

thermoplastic
polyurethane. A pick-and-place
method was then used to set
microcontroller chips and
LED lights into the flexible
substrate, augmented by an
empty printer nozzle and
vacuum system to create
the hybrid system.
When tested, the additively
manufactured,
hybrid-electronic devices
were able to maintain
function even after being
stretched by more than 30
percent from original size.
“This has a lot of potential for Air Force applications, particularly in
the areas of rapid prototyping, wearable electronics, sensors and human
performance monitoring,”
said Berrigan. “Skin-worn
electronics have the potential to provide feedback
on movement, body temperature, fatigue, hydration
and other metrics crucial to
understanding Airmen performance. However, while
skin is inherently soft and
stretchable, electronics and
sensors are not.”
“Additive manufacturing lets us custom design
complex form factors that
can enable electronics to
be integrated into unique
places,” he continued.
“Repackaging high-performance electronics to be
stretchable and tailored to
an individual often begins
with rethinking the materials and processes used
to manufacture these devices.”
As part of the study,
the Harvard team printed
sensors and placed microelectronics onto a spandex
sleeve able to respond to
the movement of the wearer’s arm. They also created
a pressure sensor for shoes,

A technique called Hybrid 3-D printing, developed by Air Force Research Laboratory researchers in collaboration with the Wyss Institute at Harvard University, uses additive manufacturing to integrate soft,
conductive inks with material substrates to create stretchable electronic devices. A potential application
is to create sensors to enable better human performance monitoring. (Courtesy photo by Harvard Wyss
Institute)

able to sense and monitor
gait.
AFRL researchers also
tested the processes in the
lab and are investigating
the possibility of using the
same methodologies to
build antennas and sensors
into structures.
“The use of 3-D printing allows us to fundamentally rethink how we package and design electronics
for Air Force needs,” said
Berrigan. “We are no longer limited to in-plane
electronics manufacturing,
which opens up opportunities to merge structure and
electronic function.”
One challenge the team
is focusing on for future
work will address the powering of the devices, which
would require a stretchable
battery or other printed
power source to be integrated into the manufacturing process.

“Integrating a robust,
flexible and high energydensity battery has been
difficult because what
makes a good battery does
not necessarily make for
a good, soft-material system,” said Dr. Michael
Durstock, AFRL Soft Matter Materials Branch chief

and a co-author of the
study.
Though the materials
and methodology are still
in the early stages of development, the potential
future application space is
enormous.
“We have both broadened the palette of print-

able electronic materials
and expanded our programmable, multi-material
printing platform,” said Dr.
Jennifer Lewis, a research
collaborator from the Harvard Wyss Institute. “This
is an important first step

35 YEARS
Timothy Campbell, NAS
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toward making customizable, wearable electronics
that are lower-cost and mechanically robust.”
The paper is the first
published collaborative effort between researchers at
AFRL and Harvard in this
area.
“This effort highlights
our relationship with academia,” said Berrigan.
“We can learn from their
expertise and insight and
make the connections to
enable the technology and
applications for Airmen as
quickly as we can. Prof.
Lewis’ team has been invaluable to us, and we are
looking forward to future
collaborations.”

A technique called Hybrid 3-D printing, developed
by Air Force Research Laboratory researchers in
collaboration with the Wyss Institute at Harvard
University, uses additive manufacturing to integrate
soft, conductive inks with material substrates to create stretchable electronic devices. To create these,
a 3-D printer prints conductive traces of flexible,
silver-infused thermoplastic polyurethane. Then, a
pick-and-place method using empty printer nozzles
and a vacuum system sets microcontroller chips
and LED lights into the flexible substrate. (Courtesy
photo by Harvard Wyss Institute)

• 11

12 •

November 6, 2017

