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16T wind tunnel systems receive significant upgrade
By Bradley Hicks
AEDC Public Affairs

Demand for the transonic testing capabilities offered by the Propulsion Wind
Tunnel 16-foot Transonic tunnel is expected to remain strong for the foreseeable
future.
Because of this, a multimillion dollar effort was launched this fiscal year at
16T to increase testing efficiency, provide
greater accessibility to critical testing instrumentation systems, and improve facility software and data displays.
The upgrade consisted of two parallel
efforts aimed at improving data acquisition
and test control systems that are mounted
to the two large removable test carts used
in 16T. By design, these carts are installed
in the tunnel during testing and become an
integral part of the test section that holds
the test model. Hence, all equipment on
the carts must survive the strenuous conditions that exist during testing.
During the first phase, which was completed after the first of the year, a new Data
Acquisition System (DAS) and Test Article Control System (TACS) was installed
for the 16T High Angle Automated Sting
(HAAS) testing cart. As their names imply, the DAS is responsible for the collection of testing data while the TACS
is used to control the test itself, such as
See TUNNEL, page 6

Machinists Jeff Farris, right, and Jim Lynch install the 16T Captive Trajectory System Angular Drive Mechanism onto
the CTS Axial boom. Systems and software in Propulsion Wind Tunnel 16T at Arnold Air Force Base were upgraded
this fiscal year as part of a multimillion dollar effort. (U.S. Air Force Photo)

Projectile telemetry capability developed
to study boundary layer transition
By Deidre Ortiz
AEDC Public Affairs

Engineers with the Space and Missiles Combined Test Force at Arnold Air Force Base are developing a telemetry capability that will be used
to gather, transmit and record data when launching projectiles at over 25,000 Gs and more than
13,000 miles per hour.
Elvis Encalada, electrical engineer at Arnold,
commented that the use of telemetry arose from
the need to study boundary layer transition. Projectiles experience BLT, the transition from laminar to turbulent flow, when traveling at very high
speeds. The specific location along the projectile
body where BLT occurs is a critical parameter
that effects the flight dynamics of the projectile.
“The main idea is to have the instrumentation
and electronics inside the launched projectile,”
he said. “The electronics will collect the BLT
data and wirelessly transmit the data. Reception
antennas will be placed along the range and used
to collect the transmitted data which then goes to
an RF (radio frequency) receiver, and ultimately,
a computer.”
In addition to Encalada, Jesse Labello, Air
Force project manager, and David Woods, mechanical engineer, have contributed to this effort.
Woods led the team in designing the modular

Carpenter and Paint
shops support Arnold
Paint Shop team member C.D. Hobbs completes sandblasting work at Arnold Air Force Base. (U.S. Air Force photo/
Bradley Hicks) See complete story on pages 4 and 9. This
is a new series focusing on our Arnold Air Force Base Craft
workforce and their vital contributions to the AEDC mission.

projectile, which, according to Labello, was no
easy feat due to the specifications required.
“The projectile has multiple components and
is made of multiple materials,” he said. “It had to
accommodate a stand-alone electronics package,
an antenna with a detachable radome made out of
a material that had not been used in G-Range before, and multiple integrated sensors – all in such
a way that it can withstand the extreme pressures
of the light gas in the barrel and G-forces upon
acceleration and still function and fly. Suffice to
say that if David’s design doesn’t work, the telemetry won’t work.”
During the developmental phase of the telemetry system, the three engineers partnered with
the Army Research Lab (ARL).
“ARL specializes in small, high G-force, telemetry applications and played an integral role
in our telemetry effort,” Encalada said. “ARL led
See PROJECTILE, page 6

Engineers with the Space and Missiles Combined Test Force at Arnold Air Force Base are
developing a telemetry package that will be used to transmit data when launching projectiles
at over 25,000 Gs. To accommodate a stand-alone electronics package, an antenna with a
detachable radome and multiple integrated sensors, the projectile (top photo) itself is made
up of different parts and materials. Shown are the various parts of the project and then the
projectile when totally assembled. (U.S. Air Force photos/Deidre Ortiz) (This image was manipulated by obscuring badges for security purposes)
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It has been more than
a decade since AEDC has
had a Chief in the Superintendent role, with the
last being 2006.
However, as of June,
Chief Master Sgt. Robert
Heckman has taken on this
important role, and AEDC
Commander Col. Scott
Cain stated that this is a
major event for AEDC.
"Chief Heckman's arrival marks a significant
milestone in AEDC's
transition to a Wing-level
organization in the Air
Force,” Cain said. “This
is recognition from the
Air Force Test Center and
Headquarters Air Force
of the importance of the
AEDC mission and the
level of leadership it requires. The Chief is a critical component of the command team in an Air Force
Wing, and Chief Heckman is the perfect Chief
to re-establish that role
here at AEDC. He has a
very diverse background,
from aircraft maintenance
to communications and
space operations.
“More
importantly,
he's a leader of Airmen
and a strategic thinker.
I'm excited to partner with
him on making AEDC
most effective at our mission today and shaping the
future of this Complex.
He'll be my wingman on
both day-to-day decision
making and the strategic
direction we go with our
people and mission."
Heckman also emphasized that as Superintendent he will act as the
“right hand man of the
Commander.”

Chief Master Sgt.
Robert Heckman

“I will assist with operations, readiness, force
development and utilization,” he said. “If Commander Col. Scott Cain
is involved, then I’m involved.”
In addition to supporting these matters, his duties will include advising
the AEDC Commander
on morale, good order and
discipline at the Complex,
which employs more than
3,000 military, civilian
and contractor personnel
and is comprised of 55
aerospace test facilities
across six states.
Chief Heckman commented there may be the
misconception that the
position is only focused
on enlisted personnel.
“That’s not the case,”
he said. “It’s different here
at Arnold in that there’s
both military, civilians
and contractors performing the work, but in my
mind, we’re all Airmen
and we’re all operating
like one family.”
Heckman entered the
Air Force in May 1993.
He graduated from the F15/F-111 Avionics course
at Lowry AFB, Colorado,
in March 1994. In May
1999, he retrained into the
Communications
Plan-

For general information
about High Mach, call (931)
454-5655 or visit www.
arnold.af.mil.

Jason Austin, chief of AEDC Public Affairs, gives Chief Master Sgt. Robert
Heckman, AEDC Superintendent, a tour of the test facilities at Arnold Air Force
Base. Heckman recently started in his new role at Arnold, previously serving
as superintendent of the 460th Operations Group, headquartered at Buckley
AFB, Colorado. As AEDC Superintendent, Heckman will be an advisor to AEDC
Commander Col. Scott Cain on all issues regarding operations, readiness, morale, good order and discipline at the Complex. (U.S. Air Force photo/Christopher Warner)

ning and Implementation
career field. His background includes duties in
Information Technology
Project Management, Information Systems Security and Network Infrastructure Management
and leadership positions
at the squadron, group and
wing levels.
His assignments have
included bases in Florida,
North Carolina, Alaska,
Nevada and Colorado. He
has also served overseas
in Okinawa and South Korea. He has been deployed
in support of Operations
Northern Watch, Southern
Watch, Enduring Freedom, Inherent Resolve,
Iraqi Freedom and the
Joint Task Force Horn of
Africa.
With his 25 years with
the Air Force, Heckman

has a well-rounded background, one he thinks will
serve him well in his new
role.
“I will be able pull from
aspects of my experience
in project management,
contract management and
support functions, and
use that to assist with the
challenges facing Arnold.
I will also be looking at
how we can best utilize
our resources to overcome
those challenges.”
Prior to taking this
position, Chief Heckman
served as superintendent
of the 460th Operations
Group, headquartered at
Buckley AFB, Colorado.
The mission of the 460th
Operations Group is to
provide missile warning,
missile defense, technical
intelligence, satellite command and control, battle

space characterization and
robust communications.
Though he’s had a long
Air Force career, none of
his roles had ever brought
Chief Heckman to Arnold
AFB.
“I love the area, it’s
beautiful. I’m from Alabama, so I’m originally
from the South.”
Even more so than
being back in the South,
Heckman said he’s excited to join AEDC, mentioning it’s an interesting
time for the development
of aerospace technology.
“I’m looking forward
to becoming part of the
AEDC family and being
part of Arnold’s future
endeavors,” he said. “The
space test environment is
growing and I’m looking
forward to being a part of
that.”

Fetterhoff
appointed
to Senior Level
Career Service

Use High Mach to market
your products and services. Contact Renee at 931455-4545 or tnadvmgr@
lcs.net.

Core Values

Dr. Thomas Fetterhoff (right) receives a plaque
from Lt. Gen. Arnold W. Bunch Jr. during a
ceremony June 12 at Arnold Air Force Base,
Tennessee, honoring him for his appointment
to the Air Force Senior Level Career Service.
(U.S. Air Force photo/Rick Goodfriend)
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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.

assu

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)

Action Line
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Arnold Fire and Emergency Services assists
with Kirchhoff Automotive plant fire
By Raquel March
AEDC Public Affairs

During a recent fire at the
Kirchhoff Automotive plant in
Manchester, Arnold Air Force
Base Fire & Emergency Services provided support alongside
local fire departments.
The Base FES received an
emergency call at 5:59 p.m.,
June 6, for assistance with a fire
at an outdoor storage container
section of the plant. Arnold FES
responded with an assistant fire
chief and three crews as mutual
aid and “coordinated joint operations in support of a defensive
fire attack,” according to Tom
Lombard, Arnold FES assistant
fire chief.
Kirchhoff Automotive mostly produces dash panels for multiple model vehicles. Lombard
arrived on scene to assess the
situation and coordinate firefighting actions with the Manchester Fire Department command officer and the plant general manager.
“The commodity involved in
the fire contained heavy plastics
and oils, with the bulk of fire
in close proximity to the facility, adjacent oil drums and a
gas-cylinder bulk storage area,”
Lombard reported.
During this initial assessment, Lombard determined that
an Arnold airport firefighting
vehicle, with a crew trained in
foam applications, should be
brought in to suppress the fire
and protect the structure and
first responders.
“Crew 9505 arrived and
was immediately put to work
blanketing the bulk of the fire,”
Lombard said. “In less than five
minutes, 75 percent of the fire
was knocked down, pushing the
fire off the structure. Once the
fire was pushed off the structure,
Manchester firefighters used the
foam pre-connects on 9505 [vehicle] to advance their attack on
the remaining fire.”
The fire was extinguished by
7:30 p.m.
Arnold FES Chief Daryle
Lopes said the mutual aid prac-

An outdoor storage area burns at the Kirchhoff Automotive Plant in Manchester June 6. Arnold Air Force Base Fire & Emergency
Services supplied mutual aid during the fire. (Courtesy photo)

ticed by Arnold’s fire department augments local fire departments.
“The AFI (Air Force Instruction) 32-2001 Fire Emergency
Services Program encourages
the Installation Fire Chief to
seek out mutual aid agreements with local departments
surrounding our installation,”
Lopes said. “We offer our assistance to neighboring communities when their forces require
additional or unique resources
at many types of incidents and
they do the same for us.
“One of the typical advantages is the ability to request capabilities one's department may
not possess. This was the case
in the Kirchhoff fire because we
provided the capability to apply high volume Aqueous Film
Forming Foam needed to extinguish burning plastics which
the other departments did not
have. In turn, during that same
incident, Decherd Fire Department supplied a fully-staffed
engine crew at our fire station
to increase manning and prevent
AEDC dropping below critical
level of service. Mutual aid assistance is critical to the success
of our mission and we are very
thankful to all our mutual aid
partners for their willingness to
train and work together.”
During an interview with a

Multiple local fire departments extinguish a fire at the Kirchhoff Automotive Plant in Manchester
June 6. Arnold Air Force Base Fire & Emergency Services supplied mutual aid during the fire.
(Courtesy photo)

local newspaper, Manchester
Fire Chief George Chambers
said, “A total of six local fire
departments provided assistance
during this major fire, along
with the outstanding assistance
provided by the Tennessee

Highway Patrol, Coffee County
Sheriff’s Department, Manchester Police Department, Coffee
County Emergency Medical
Services, Coffee County Emergency Management Agency and
Coffee County 911 Center and

local citizens and government
agencies that assisted firefighters on scene and after the incident. Without the assistance of
all responders to this event, the
outcome would have been different.”

Arnold AFB water is safe to drink

By Arnold AFB Bioenvironmental
Engineering

During routine potable water sampling
on Arnold Air Force Base in June 2017,
drinking water sources were discovered
by Base professionals which had elevated levels of lead in the potable drinking
water. The Environmental Protection
Agency action level is any detection
above 15 parts per billion (ppb), or
0.015 milligrams of lead per liter of water (mg/L). These sources have been labeled, the water fountains have been disconnected and personnel in those buildings have been notified of this issue.
Any detectable level of lead in the
water is of concern, but the limits that
were detected do NOT pose an immediate health risk to the base population.
Rest assured that our Bioenvironmental
Engineering team’s priority is to do everything we can to make sure your health
and safety are protected.
This plan includes:
1. Recommendation of an optimized
corrosion control treatment (treating
the water to make it less likely that
lead will dissolve into the water)
2. Evaluation of source water treatment
(ensuring that lead concentration in
Arnold AFB drinking water is below
the EPA action level)
3. Institute a public education program.
It is common for facilities built before
1986 to have detectable levels of lead because they are more likely to have been
built using lead pipes. The Arnold AFB
water chemistry lab is EPA certified to
analyze drinking water. Immediately
following the high results, a technical
team sampled 100 percent of all drinking
fountains, ice machines and food preparation sinks for lead. Sources with high
lead rates were immediately removed

from service. Additionally, water coolers identified for having lead components and those in industrial areas were
removed from service. All but one of the
replacement coolers have been installed.
If you are concerned about lead in water
sources at your home, contact your local
water provider or visit EPA's website at
www.epa.gov/lead to find out how to get
it tested for lead.
For further protection of our drinking
water, a design for corrosion control has
been approved by Tennessee Department
of Environment and Conservation. A
purchasing requisition is in process. Optimal Corrosion Control Treatment includes techniques such as pH adjustment
and the addition of corrosion inhibitors
that promote the formation of insoluble
scales that prevent lead and copper from
leaching from pipes into the drinking
water. We expect to see results of this
treatment in future lead testing.
TDEC has assigned 20 specific sampling sites which will be tested every
six months until Arnold AFB can demonstrate repeatable results below the
established action levels. The next set
of samples were collected in June. Biweekly water quality parameter samples
(pH, alkalinity, calcium, conductivity,
temperature, and in the future corrosion
inhibitors) continue every two weeks.
Results are submitted to the TDEC.
For more information, call the water
utility at 931-454-6066 or Bioenvironmental Engineering at 931-454-5351.
For your information
According to the EPA, lead can cause
serious health problems if too much enters your body from drinking water or
other sources, and will affect individuals differently. Lead can cause damage

to the brain and kidneys, and can interfere with the production of red blood
cells that carry oxygen to all parts of
your body. The greatest risk of lead exposure is to infants, young children, and
pregnant women. Scientists have linked
the effects of lead on the brain with lowered IQ in children. Adults with kidney
problems and high blood pressure can
be affected by low levels of lead more
than healthy adults. Lead is stored in the
bones, and it can be released later in life.
During pregnancy, the child receives
lead from the mother's bones, which may
affect brain development. The consumer can reduce their exposure to lead in
drinking water by the following:
1. Run the cold water 15 to 30 seconds
to flush out the water in the faucet
body and home plumbing. This is the
source of lead in almost all drinking
water from a home tap.
2. Drink and cook with cold water
only, do not use hot water for preparing baby formula.

3. Please note that boiling water does
not reduce lead levels.
Lead is a common metal found in the
environment. Lead can also enter drinking water when service pipes that contain
lead corrode, especially where the water
has high acidity or low mineral content
that corrodes pipes and fixtures. The
most common problem is with brass or
chrome-plated brass faucets and fixtures
with lead solder, from which significant
amounts of lead can enter into the water,
especially hot water.
The MCLG, or maximum contaminant level goal for lead is zero mg/L. It
is the level of a contaminant in drinking
water below which there is no known or
expected risk to health. MCLGs allow for
a margin of safety. The action level for
lead is 0.015 mg/L. It is the concentration of a contaminant which, if exceeded,
triggers treatment or other requirements
which a water system must follow.
For media related questions, contact
AEDC Public Affairs at 931-454-4204.

Tullahoma Chapter of TSPE
hosts July 12 meeting
By Paul Kelly
Technical and Management Advisory Services

The Tullahoma Chapter of the Tennessee Society of Professional Engineers will host a meeting July 12 at the Las Fajitas Mexican Restaurant,
1165 Woodbury Hwy, Manchester.
The dinner portion of the meeting will begin at 5:30 p.m. and the program will begin at 6:30 p.m.
The business of the meeting will be installation of 2019 officers and
presentation of chapter awards.
Call 931-454-6542 by July 9 if you plan to attend the meeting.
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Carpenter and Paint shops support
safety, testing and more at Arnold Air Force Base
By Bradley Hicks
AEDC Public Affairs

(This is a new series
focusing on Arnold Air
Force Base Craft contributions to the AEDC mission.)
No job is too small for
the carpenters and painters
employed at Arnold Air
Force Base.
“If the Commander
wants a picture hung, we
go hang it,” said Ronald
Bandy, supervisor for the
Carpenter and Paint shops
on base. “That’s what we
do. If a door won’t shut
somewhere, we go fix it.”
But the craftspeople
based out of Building
1478, otherwise known
as the Base Civil Engineering Building, are also
charged with carrying out
much larger tasks around
Arnold. From the Arnold
Lakeside Center to the
von Kármán Gas Dynamics Facility and everything
in between, every building and worker contained
within the 40,000 acres
making up Arnold AFB is
impacted by the myriad of
duties those in the Carpenter and Paint shops accomplish daily.
“I couldn’t describe
everything we do,” Bandy
said.
Whereas more specialized shops may see only
a single work order per
day, week or month, Bandy said the Carpenter and
Paint shops typically receive around a dozen work
orders daily. The assignments given to the more
than two dozen carpenters,
painters, locksmiths and
masons comprising the
two shops affect the aesthetics, comfort and test
operations at Arnold AFB.
Bandy said perhaps the
largest contribution the

Carpenters Shop makes
to testing at the base is the
construction of scaffolding.
“Probably 70 to 75 percent of what we do is scaffolding,” he said. “Any
craft out here, we scaffold
for all the crafts.”
When structures of
varying heights are needed
at test cells for the completion of maintenance or
repairs, test operators contact the Carpenter Shop.
“If it’s something hard
to get to or they can’t
reach, they’ve got to have
us,” said Carpenter Shop
Lead Phillip Hice.
Bandy said the carpenters often must erect scaffolds quickly to ensure
that testing continues with
minimal delay.
“We don’t have much
of a schedule,” Bandy said
of the carpenters. “We
have a reaction-type deal.
We just react to what’s hot.
Usually, by the time I give
them their work orders at
6:30 a.m., by 7 I’m changing them because we’ve
got something that’s happened somewhere that’s
hot.
“And what’s hot is usually scaffolding.”
Hice commended his
crew, which is made up of
14 staffers, for their ability
to respond and put figurative fires out when work
orders change on the fly.
“I’ve got a great group
right now,” he said. “They
know what they’re doing.”
Despite the frequent
need for speedy completion of the apparatuses,
Bandy said safety of the
scaffolding is prioritized
during its construction
process.
“We haven’t had an E-1
accident since 2011, and
we’re very proud of that,”
he said.

Paint Shop team members John McDonald, left, and Jerry Walls prepare a sign at the Arnold Air Force
Base Model Shop. (U.S. Air Force photo/Bradley Hicks) (This image was manipulated by obscuring badges
for security purposes)

Before a scaffold is
provided to a test area, it
is checked out to ensure
it is worthy of a “green
tag,” which Bandy said
indicates the structure is
safe for engineers and repair crews.
“That’s a big responsibility, signing your name
to a scaffold saying it’s
erected correctly,” Bandy
said.
The carpenters are
also responsible for all
flooring around Arnold
AFB, including the placement of tiling and the installation of raised floors.
Bandy said the group
is also responsible for
the installation of drop-in
ceilings and the repair of
leaky roofs around base.
Carpenters hang doors
around the base when
needed. The group also
sews tarps and some-

Scaffolding at one of the Aeropropulsion Systems Test Facility heaters is pictured. The scaffolding was constructed by workers in the Carpenter Shop at
Arnold Air Force Base, and its construction is one of the many responsibilities
See SHOPS, page 9 of the shop. (U.S. Air Force photo/Bradley Hicks)
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TUNNEL from page 1
setting the position of a
test article within the tunnel airflow. The second
phase of the two-pronged
effort – installation of the
improved DAS and TACS
system on a sister Multipurpose Test Cart – was
recently completed.
Work on the HAAS cart
was completed in January.
Due to harsh conditions present in the tunnel
while testing is ongoing,
the computer units, which
are physically mounted to
the test carts where models
are attached, are housed in
large metal boxes or enclosures. New improved
enclosures were built
for both carts, each having new temperature- and
pressure-control systems.
The upgraded enclosures
not only provide continued
protection from the testing
elements, but according
to PWT Section Leader
Peter Macaluso, they also
provide improved access
to the recently-updated
computers should engineers need to make adjustments. The old enclosures
took around 20 minutes to
get into, while equipment
contained within the new
enclosures can be accessed
in about 5 minutes.
The computers also received new wiring, as well
as an update to Windows
10. Encoders were also updated.
Phase two will complete with the verification
of the 16T Multipurpose
Cart. Verification testing
was completed in midApril and a final verification decision is imminent.
Like the HAAS, a new
DAS and TACS has been
installed for this cart.
These units also received
new environmental enclosures, as well as wiring and computer network
capability updates. The
Multipurpose Cart also received additional upgrades
to encoders used to measure the multi-directional
movement of the Captive
Trajectory Support system, and new high-definition cameras were added
on the cart arm to capture
store motion.
The HAAS Cart will
be receiving an upgrade to
its optical flow visualization capabilities within the
coming months.

Technicians Will Miller, left, and Steve Lampley install instrumentation wiring in the Computational Technology Area Axial boom in
Propulsion Wind Tunnel 16T at Arnold Air Force Base. (U.S. Air Force Photo)

The data system and
model control systems
were also updated for a
third testing Cart that will
be used exclusively in
PWT 16S once it returns
to service. That tunnel is
scheduled to again become
operational in early 2019.
PWT 16T offers aerodynamic, propulsion, integration and weapons test
capabilities. Each test cart
provides a 16-foot square
by 40-foot long test section and can accommodate
large-scale test models.
The facility allows for testing at Mach numbers 0.05
to 1.60.
The project to upgrade
the 16T testing carts was
slated for completion in
the 2019 fiscal year, meaning the upgrades were
completed a year ahead of
schedule.

The last upgrade at 16T
prior to the most recent effort occurred approximately 15 years ago.
Macaluso added that
having the new systems
and equipment in place
will lead to more time for
customer testing at 16T
due to less time spent on
troubleshooting.
“It has been no surprise
to us that the workload in
test is increasing,” he said.
“It is work coming from
all directions, and that allows us to keep our skills
sharp and helps us maintain our position as the nation’s ground test facility
of choice. Our expertise,
data analysis capabilities,
and improved systems allow for increased efficiency, higher reliability, and
improved data accuracy
for our customers.”

Crews remove an old Data Acquisition and Control enclosure from Cart 2 of
Propulsion Wind Tunnel 16T. An effort was launched this fiscal year to bring
upgrades to 16T, including the installation of new Data Acquisition and Test Article Control systems and new enclosures for multiple 16T testing carts. (U.S.
Air Force Photo)

PROJECTILE from page 1
the design for the transmitting antenna and the
telemetry electronics we
currently are using.”
He added ARL assisted
in the process of properly
integrating the electronics
and mechanical bodies.
“The AEDC electronics
collects instrumentation
data and passes the digital
data on to the telemetry
electronics and transmitting antenna,” Encalada
explained. “The projectile
body was designed to enclose all of the electronics
and the instruments used.”
To get an even better understanding and to
see the telemetry package in action, Encalada
took a trip to Aberdeen
Proving Grounds. APG,
which is located in Aberdeen, Maryland, conducts
various kinds of military
equipment development
and tests which include
weapons, ammunitions,

artillery and vehicles.
“This is where the
branch of ARL we worked
with is located,” he said.
“During my visit to APG,
I witnessed the integration
of AEDC electronics with
ARL telemetry electronics,
the process of potting the
overall electronics into the
electronics housing unit,
and the survivability test
of the electronics in a high
G-force environment.”
While here, Encalada
said he saw how vital potting the electronics inside
the mechanical housing is
in the electronics surviving
the high G-force environments.
“Without proper potting, the electronics or
crucial connection points
would be damaged or
crushed under its own
weight when experiencing
high G-forces,” he said.
“G-forces would render
the electronics/telemetry

useless.”
After potting was
completed at APG, the
team traveled to the Adelphi Laboratory Center in
Maryland.
“The ALC has an air
gun facility which operates similar to G-Range,
except on a much smaller
scale and shorter time periods,” Enalada said. “Using the air gun, we were
able to determine that the
electronics can survive up
to 23,000 Gs.”
Testing of the telemetry
package in Range G at Arnold is anticipated to take
place sometime next year.
“We hope that the end
result will be that AEDC
test customers will receive
critical data about boundary layer transition during
hypersonic flight and hypervelocity impacts that
were previously unable to
be measured,” Encalada
said.
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Take care of your personal protective equipment
By AEDC Safety

Choosing the right
personal protective equipment is important. It’s the
first step toward ensuring
your safety.
But once you’ve assembled the right combination
of PPE for your needs and
your jobs, you’re only
halfway there. The next
step – looking after your
PPE – is often overlooked.
Caring for your PPE is just
as essential as choosing
the right PPE.
Head Protection
Promptly replace any
expired, damaged, defective hardhat. Hardhats are
designed to protect your
head.
Ask yourself the following questions: Are
the inside harness straps
working properly? Are
they properly adjusted?
Is the outer shell cracked
or weakened with dents?
Is your hardhat clean and
free of any decals or stickers?
Use a damp rag with
mild soap and water to
clean your hardhat periodically. Mold and mildew
can grow on any surface
damp with sweat.
Clean approved hard
hat liners in accordance
with
manufacturer’s
guidelines. Per AEDC
Safety, Health and Environmental Standard F2
Personal Protective Equipment, paragraph 4.5.5,
only the factory-imprinted
AEDC shield and a single
sticker with your name are
allowed. No other stickers, including those documenting training such as
Confined Space Safety, are

Boilermakers at Arnold Air Force Base wear personal protective equipment, or PPE, as they operate the 500-ton press brake at the
Model and Machine Shop. (U.S. Air Force photo/Rick Goodfriend)

permitted.
Eye Protection
Eye protection is also
important. Make sure your
eye protection fits. If not,
talk to your supervisor and
get eye protection that fits
properly.
Also be sure that the
lenses are clean and you
can see through the eye
protection’s lenses. Use a
solution of warm, soapy
water or an approved lens

cleaner. Clean them as
many times a day as necessary.
If you have cracked,
scratched or broken eye
protection, duct tape or super glue is not the answer.
If your glasses are broken,
cracked or scratched, you
need to get a new pair.

preserve your hearing. If
you’re using reusable earplugs and ear muffs, they
must be cleaned on a regular basis. Dirt and oil will
reduce their fit and lessen
their protective qualities.
Clean with mild soap and
water and be sure to do so
on a regular basis.

gloves as there are jobs
in the workplace. Use the
right kind of glove that fits
properly for the job you
are performing.
Always make sure your
gloves are in good repair
and do not have any rips
or tears.

and eyelets for wear. Also
check the inside soles of
your footwear. Any excess
wear or damage will compromise their protective
properties. Make sure your
footwear is free of contaminants such as oil or grease
which will eliminate their
ability to provide traction.
Foot Protection
If you are unsure which
Hearing Protection
Hand Protection
PPE you need for a specifCaring for your foot ic task, ask your superviFor those working
Do you need gloves for protection is a daily re- sor or contact your organiin loud areas, be sure to the job at hand? There are quirement.
zation’s Safety, Health and
wear hearing protection to as many different types of
Check the soles, laces Environmental consultant.
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SHOPS from page 4
times builds specialty boxes to house test
models. They take partitions down and
put them up whenever employees across
Arnold move from one office to another
and build everything from picture frames
to office furniture when the latter arrives
disassembled at the Arnold AFB warehouse.
“Usually whenever something happens, we’re the first ones out,” Hice said.
Paint Shop Lead Mark Boaz described
the shop crew as “souped-up” painters.
Like the carpenters, the workload is diverse for those in the Paint Shop.
“In the paint world, you name it, we
do it,” Boaz said.
Of course, the primary responsibility
of the team, which is currently made up
of nine permanent and temporary staffers, is the painting of offices and other
facilities around base.
The Paint Shop also supports testing
carried out at Arnold and other AEDC
facilities. The shop is responsible for
sandblasting, grinding and painting
materials, such as piping, used in test
cells. More often than not, the Paint
Shops gets its hands on such materials before they find their way into test
cells.
“If you see them working around
here doing jobs, we probably blasted
it and painted, and then when they get
done, we have to go and touch everything up,” Bandy said.
The group also paints all the test
cells around Arnold with the cosmetic
and protective coatings needed to both
catch a customer’s eye and hold up under harsh test conditions.
Paint Shop workers at Arnold AFB
aid other bases such as Edwards Air
Force Base, AEDC Hypervelocity Tunnel 9 in White Oak, Maryland, and
the National Full-Scale Aerodynamics
Complex located at Moffett Field in
Mountain View, California, by completing paint, sandblasting and printing
projects.
“We have some capabilities that
none of the other places have,” Bandy
said.
The Paint Shop is also tasked with

Paint Shop team member Jill Clark uses epoxy to patch a door at Arnold Air Force Base. (U.S. Air Force photo/Bradley
Hicks) (This image was manipulated by obscuring badges for security purposes)

completing signage and printing safety
labels found around Arnold. These include labels advising entrants at some
facilities of the need for Personal Protect Equipment and all the signs found
on confined spaces.
“I’d say over 95 percent of all the
signs here are made in the sign shop,”
Boaz said.
This group stripes the roads and
parking lots found throughout Arnold
AFB.
The Paint Shop is also involved in
the paint removal process from heavy
metals that allows these materials to
be more easily welded. The team also
does pressure washing, finishes sheetrock, completes some woodwork, and
does sodablasting on a limited basis.
Another significant responsibility

of the Paint Shop is the cutting and replacement of glass in doors and windows around Arnold. The shop contains a glass cutter that allows the team
to complete small glass replacement
when called upon.
“We do a little bit of everything,”
Boaz said.
The trio of locksmiths employed at
Arnold play a role in ensuring safety
and security at the base. This group,
which is part of the Carpenter Shop,
is responsible for setting the combinations of base safes and vaults and managing other locks around Arnold. They
also change locks around the base, cut

keys for all of the workforce at Arnold,
and provide toolbox locks and padlocks, including those used in Lockout/
Tagout procedures.
“It’s an enormous job the locksmiths
do,” Bandy said.
The mason is charged with laying
block and brick throughout Arnold, as
well as completing all plaster work and
pouring concrete where needed.
Bandy said without the efforts of
those in the Carpenter and Paint shops,
the everyday operations at Arnold AFB
would not be possible.
“Everything would grind to a halt,”
he said.

Paint Shop team member C.D. Hobbs completes sandblasting work at Arnold
Air Force Base. Sandblasting is one of many duties charged to the Paint Shop
at Arnold AFB. (U.S. Air Force photo/Bradley Hicks)

Carpenter Shop team members complete measurements at the von Kármán
Gas Dynamics Facility for the construction of a platform. Pictured from left
are Don Parker, Brad Summers and Allen Mull. (U.S. Air Force photo/Bradley
Hicks) (This image was manipulated by obscuring badges for security purposes)
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Arnold AFB Milestones

By Kenji
412th Te
Affairs

Clark Lawrence, TMAS
40 years

40 YEARS
Clark Lawrence, TMAS
Mike Mills, TMAS
35 YEARS
Ricky Davis, TOS
Barry McWhorter, TOS
30 YEARS
Joneen Fetterhoff, AF
James Pickett, TOS
Gary Tucker, TOS
Timothy Wright, TOS
25 YEARS
Curt Gibbs, TOS
Phillip Hice, TOS
Joshua Knight, TOS
David Meeks, TOS
Robert Painter, TOS
20 YEARS
Troy Miller, TOS
15 YEARS
Melissa Ingle, TOS
10 YEARS
Tony Martin, NAF
5 YEARS
Roy Mullins, TOS
INBOUND MILITARY
Lt. Col. Adam Quick, AF
Col. Charles Roberts, AF
Col. Keith Roessig, AF

Barry McWhorter, TOS
35 years

OUTBOUND
MILITARY
2nd Lt. Charles Boyd III,
AF
Lt. Col. Jason
Armstrong, AF
Master Sgt. Shara
Jackson, AF
Capt. Rose May, AF
Col. Timothy West, AF
RETIREMENTS
Donald Bailey, TOS
Lloyd Ballard, TOS
Letha Hodges, TOS
Drew Powell, TOS
NEW HIRES
Jennifer Allen, NAF
Robert Baltz, AF
Adam Brown, TOS
Kaleb Burdine, NAF
Kali Burdine, NAF
Cortney Byrd, NAF
Landon Culver, TOS
Eric D’Ambro, TOS
Lena Elenchin, TOS
Eric Endsley, TOS
Fhilip Franklin, TOS
Jared Frey, AF
Darrell Gagnon, TOS
William Garner, TOS
Jonathan Gattis, TOS
Julian Gillette, AF
Andrew Godwin, NAF
Timothy Grissom, TOS
Drew Hall, TOS

Jared Hamby, TOS
Ryan Hargis, TOS
Kevin Hill, TOS
Hunter Holcomb, TOS
Anthony Houser, TOS
Caleb Hurley, NAF
Corey Jenkins, TOS
Troy Jernigan, TOS
Mary Keen, TOS
Matthew Kilgore, TOS
Christopher Lawton,
TOS
Donald McArtor, TOS
James Montgomery, TOS
Mathias Montoya, NAF
Bradley Peckinpaugh,
TOS
Teresa Preston, NAF
Daniel Randall, TOS
Jay Riddle, TOS
Todd Robison, TOS
Andrea Stephens, AF
Raymond Steuer, TOS
Daniel Thomas, TOS
Stephanie Tuck, NAF
Jasmyn Yarbrough, NAF
PROMOTIONS
Eric Trad, to lieutenant
colonel
CERTIFICATES
Mark Lewis, Certified
Web Security Associate
Professional and Key
Management Infrastructure completion
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Edwards AFB squadron completes
Joint Strike Missile test program
By Kenji Thuloweit
412th Test Wing Public
Affairs

EDWARDS
AIR
FORCE BASE, Calif.
(AFNS) – A team of U.S.
Air Force engineers, test
pilots, and Norwegian government and industry personnel recently completed
a large phase of testing for
the Joint Strike Missile.
The JSM is Norway’s
advanced anti-surface warfare missile designed for
the new F-35A Lighting II’s
internal weapons bay. The
missile can be employed
against sea- and land-based
targets. Norway is a partner
nation in the development
of the fifth-generation Joint
Strike Fighter.
Before proceeding with
integration testing on the
F-35A, the JSM was tested
at Edwards AFB on F-16
Fighting Falcons from the
416th Flight Test Squadron.
“The F-16 is a much
more proven and mature
platform in terms of technology development,” said
Collin Drake, 416th FLTS
JSM project engineer. “The
F-35 is still undergoing its
own technology development and design iterations, which brings its own
challenges. It made it a lot
more efficient and effective
to use F-16s to be able to
test, mid-cycle, a new type
of weapon.”
Drake said the weapons development program
at Edwards AFB began
in 2015. The JSM missile
system was matured and
proven with ground testing, captive carriage testing (flight test missions to
ensure the weapon would
perform its designed functions prior to being released from the aircraft),
and live-drop testing to

verify the JSM’s ability
to safely release from the
aircraft and perform its autonomous functions.
Testing included multiple variants of the JSM that
increased in complexity
and capability throughout
the course of the program.
The first JSM was a glideonly weapon with an active autopilot, but without
a live engine, according
to Drake. The next several
tests used a version of the
JSM that still did not have
a warhead, but had a live
engine and navigation avionics. The different variants proved the JSM could
sustain extended periods of
flight under its own power
and successfully navigate
over different terrain.
All variants of the JSM
were inert until the final
flight test events where it
hit a target with full mission systems software and
guidance. Throughout the
test program, numerous
software and hardware
changes and updates were
made. All live releases
of the weapon were conducted at the Utah Test and
Training Range.
“The multi-national test
team, including the 416th
[FLTS], was able to work
with the weapon developer
over the course of the program to improve the JSM
in an incremental fashion,
which has resulted in a reliable and high-performance
missile system,” Drake
said. “It was an enormous
milestone to release the final, all-up-round weapon.”
Drake said Edwards
AFB’s airspace, personnel,
assets and the AmericanNorway alliance make it
the ideal situation to test
the JSM.
“The weapons ranges
needed simply don’t exist
in Norway,” Drake said.

A weapons load team prepares to remove a Joint Strike Missile from a 416th Flight Test Squadron F-16
Fighting Falcon following a captive carriage test flight, Feb. 27. (U.S. Air Force photo by Christopher Okula)

“So they were able to come
here and utilize the Edwards [AFB] airspace and
ground test facilities for
the captive carriage flight
and ground testing. The
416th FLTS has a long and
storied history of testing
systems with our foreign
partners, especially with
Norway. Norway has been
a partner in F-16 development since its inception, so
it was a natural fit to work
with the Norwegian Ministry of Defense to make this
technology development
program a reality. The
416th [FLTS] is equipped
to provide flight test expertise and is adaptable to accommodate the testing of
first-of-its-kind hardware
and software, such as that
of the Joint Strike Missile.”
The next step is for the
Norwegians to integrate
the JSM on to the F-35
Joint Strike Fighter and
then on to further weapons
and integration testing.

A U.S. Air Force F-16 Fighting Falcon carries a developmental test version of
Norway’s Joint Strike Missile to its release point above the Utah Test and Training Range west of Salt Lake City. When development is complete, the JSM is
intended for use aboard the F-35A Lighting II. The 416th Flight Test Squadron
recently wrapped up JSM testing. (U.S. Air Force photo by Christopher Okula)
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