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Materials research advances Air Force
hypersonic development, test and evaluation
By Joseph Cogliano
Air Force SBIR/STTR Program

SILVER SPRING, Md. – A small business partner has delivered a critical new tool
to assist the Air Force in its race for hypersonic capabilities.
With support from the Air Force Small
Business Innovation Research/Small Business Technology Transfer Program, Pennsylvania-based Materials Research & Design Inc. created a material that can survive
the extreme pressures and temperatures of a
Mach 18 wind tunnel, a solution previously
thought to be well out of reach.
As adversaries push for the technology, developing hypersonic capabilities is
deemed the 'highest technical priority' by
Michael Griffin, the Pentagon's Undersecretary of Defense for Research and Engineering.
The revolutionary capability Materials
Research & Design provided through its
material development will prove crucial for
many years to come as the Air Force moves
from developmental experimentation to
rapid prototyping to full-scale programs of
record, according to Mallory Knight, director of Engineering and Technical ManagePennsylvania-based Materials Research & Design Inc. delivered shape-stable nozzle throats for Mach 14 and Mach 18
ment for the Air Force Test Center.
See MATERIALS, page 2

testing to the Arnold Engineering Development Complex in White Oak, Maryland. This will forever change how hightemperature nozzles, used to advance hypersonic capabilities, are manufactured for Tunnel 9 at the complex, shown
here. (U.S. Air Force photo)

Quick becomes
Space and
Missiles CTF
chief
Col. Timothy West (left), then Senior Materiel
Leader and chief of Test Operations Division,
passes the Space and Missile Combined Test
Force guidon to Lt. Col. Adam Quick while
guidon bearer 1st Lt. Karlie Madden looks
on. During the recent Change of Leadership
event, Quick became the new chief of the
Space and Missile CTF at Arnold Air Force
Base. The Space and Missiles CTF is responsible for ground testing space and missile weapon systems. They provide lethality,
rocket propulsion, aerothermal, supersonic,
hypersonic, and space test and evaluation
services. (U.S. Air Force photo by Rick Goodfriend)

Instrumentation technicians – behind the scenes of testing at Arnold
By Deidre Ortiz
AEDC Public Affairs

Instrumentation technicians, or ITs,
are individuals who install, service,
troubleshoot and perform preventative
and predictive maintenance functions
on equipment.
Duties of an IT also include testing,
calibrating, installing, repairing and inspecting monitoring devices.
ITs are essential personnel to Arnold
Air Force Base because they are the
ones who prepare the test facilities for
an upcoming test, assist in monitoring
the facility and troubleshooting problems during testing, and once testing is
completed, they assess the equipment
and fix any issues.
Jon Guertin, the director of Flight
Branch for the Test Operations and Sustainment contractor, explained that the

role of an IT is important to ensuring
that a test will run smoothly.
According to Guertin, there are 38
ITs working within the Flight Combined
Test Force at Arnold, which is made up
of the Propulsion Wind Tunnel and von
Kármán test facilities.
“Big picture is that the ITs are the
ones who set up the test data and apparatus and make sure that it’s working so
that during a test the customer is getting
the data needed,” he said.
Guertin further emphasized the importance of test data being collected accurately and the part the ITs play in this.
“Data collection is critical to what we
do at AEDC, and the test data is reliant
upon how capable our ITs are,” he said.
Clarence Rogers, a craft superintendent at Arnold, said the ITs make up half Gage Seals and Terry Bush, instrumentation technicians at Arnold Air Force
Base, clean part of the Tunnel A nozzle at the von Kármán Facility. Periodic
of the skilled craftsmen at VKF.

Innovative calibration mitigation
effort results in cost
avoidance for AEDC
…Page 3

See INSTRUMENTATION, page 6

maintenance of the facilities is one of the many duties of an instrumentation
technician’s duties at Arnold. (U.S. Air Force photo by Deidre Ortiz)

AEDC quarterly award
winners announced
…Page 4

Voorhes earns recognition
for leading development of
‘lunch and learns’
…Page 4
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AEDC team members McKenzie and
Davault receive promotions
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Capt. John McKenzie, right, takes the oath of loyalty during his promotion ceremony recently in the von Kármán Gas Dynamics Facility
with Col. Timothy West, then Senior Materiel Leader and Chief of Test Operations Division . (U.S. Air Force photo by Rick Goodfriend)

Raquel March,
NAS Editor
High Mach is published by
Lakeway Publishers, Inc. a private firm in no way connected
with the U.S. Air Force, Arnold
Air Force Base, Arnold Engineering Development Complex
(AEDC) or National Aerospace
Solutions (NAS), under exclusive written contract with NAS
at Arnold AFB, Tenn., 37389.
Everything advertised in
this publication will be made
available for purchase, use
or patronage without regard
to race, color, religion, sex,
national origin, age, marital status, physical handicap, political
affiliation or any other nonmerit factor of the purchaser,
user or patron.
The High Mach office is
located at 100 Kindel Drive,
Suite A236, Arnold AFB, Tenn.
37389-1236. Editorial content
is edited and prepared by NAS.
Deadline for copy is Wednesday at close of business one
week before publication.
This commercial enterprise
newspaper is an allowable
NAS contractor publication
for personnel at Arnold AFB.
The content of High Mach
does not necessarily reflect the
views of the Air Force, Arnold
AFB, AEDC or NAS. The appearance of advertising in this
publication does not constitute
endorsement of the products
or services advertised by the
Department of Defense, the
Department of the Air Force,
Arnold AFB, AEDC, NAS or
Lakeway Publishers, Inc.

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.

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.

Maj. Michael Davault, right, receives a congratulatory handshake during his promotion ceremony July 2, from Lt. Col. Adam
Quick, officiating officer for the ceremony. (U.S. Air Force photo by Jacqueline Cowan)

MATERIALS from page 1
Originally managed by
another federal agency, the
Materials Research & Design project received approximately $1.5 million in
support from the Air Force
SBIR/STTR Commercialization Readiness Program.
So far, the company has
earned more than $1.1 million in Phase III contracts
– funding from outside the
Air Force SBIR/STTR Program. Because of its success
on this project, Materials
Research & Design expects
sales to increase $5 million
during the next three years
and will need to boost its
engineering staff by at least
20 percent.
Bolstering Small
Business
and Critical Test
Assets
The cumulative costs of
recovering from even one
flight failure, not to mention
the number of programs
cancelled after two flight
failures, is staggering. Each
hypersonic flight test typically costs more than $100
million, so avoiding flight
failures through validated
test and evaluation would
provide a massive benefit to

the Air Force.
Completing this project
helps highlight the importance of national test assets,
such as the Hypervelocity Wind Tunnel 9 at White
Oak, Maryland, which are
not always at the forefront.
The result of this work directly supported a $5.5 million investment in the Tunnel 9 Mach 18 capability as
a part of the Test Resource
Management Center’s Central Test and Evaluation Investment Program-funded
Hypersonic Test and Evaluation Investment Portfolio.
The nozzle components
created for the Air Force
also allowed Materials Research & Design to extend
its expertise, which should
lead to even further improved design techniques
and components. Additionally, the working relationships developed during the
project will provide the
company other opportunities to design similar components through contracts
from material suppliers, the
Navy, private industry and
other Air Force organizations.

Gary Tiscia, standing, of Materials Research & Design, along with Kent Buesking, center, and Dan Hladio discuss wind tunnel material solutions. (Courtesy
photo of Materials Research & Design)

Flow quality from a
nozzle that maintains dimensions when exposed to
the extreme pressures and
temperature of the Mach
18 tunnel will allow precise
measurements of aerodynamic forces and moments.
In turn, that will accelerate
the development of hypersonic vehicles by providing
the highest Mach number to
date.
Until this project was
completed, a Mach 18 nozzle did not exist and nozzle
throats supporting Mach 14
testing had to be changed
every 50 to 100 tests.
Behind the Technology
Materials Research &

Design, which specializes
in the design and analysis of
materials for extreme environments, worked with scientists and engineers at the
Arnold Engineering Development Complex to find a
solution to the problem.
The work involved simultaneously
creating
high-strength nozzle materials coupled with detailed
thermal and structural design models supported by a
measured material property
database.
As a result, nozzle
throats that are shape-stable
for Mach 14 and Mach 18
testing have been delivered

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)

to the Arnold Engineering Development Complex
Tunnel 9 Facility. This accomplishment will forever
change how high-temperature nozzles are manufactured to support test operations at this hypervelocity
Pu
wind tunnel.
Primary
subcontractors on the effort included The o
Amherst, New Hampshirebased Exothermics Inc.; But m
Huntsville, Alabama-based
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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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Innovative calibration mitigation effort
results in cost avoidance for AEDC

By Deidre Ortiz
AEDC Public Affairs

Members of the Enterprise Data System team at Arnold Air Force Base implemented a proactive maintenance action to
prevent a calibration interval dropping to
under six months for digital temperature
scanners (DTS), thus preventing an estimated cost of $96,000 in additional man
hours for AEDC.
According to Randy Prince, an instrumentation, data and controls engineering
tech at Arnold AFB, mitigating this calibration interval change was essential in
maintaining current test operations.
“If the calibration interval had
changed from the current six months interval down to three months, it would’ve
had an extensive impact on test support
availability and maintainability, which
would adversely impact the AEDC Data
Acquisition System’s temperature measurements,” he said.
Prince explained what calibration is
and why it’s important at Arnold AFB.
“Calibration is a maintenance action
that is required to ensure instrumentation
supporting Air Force systems is accurate
and can reliably perform its mission,” he
said. “Every measurement application
at Arnold AFB and across the globe requires some type of accurate and reliable
measurement to support research, development, test and evaluation [RDT&E].
“The only way to validate that instrumentation is accurate and reliable is to
compare it to an instrument of a known
value and even greater accuracy commonly referred to as a measurement standard. The Air Force measurement traceability chain begins with the National
Institute of Standards and Technology
(NIST). NIST transfers measurements to
the Air Force Primary Standards Laboratory which in turn transfers measurements
to the Precision Measurement Equipment
Laboratory at Arnold.”
These measurements are later transferred to the rest of Team AEDC to support RDT&E.
Prince noted that the instrumentation
for developmental test and evaluation is
required to provide accurate, reliable and
traceable measurements.
“Consider you are flying on a commercial plane,” he said. “The altimeter is
not calibrated and you are getting ready
to land at Nashville in dense fog. The
altitude of the Nashville International
airport is 600 feet. The pilot is using his
altimeter to land the plane but the plane
crashes. A review of the crash reveals the
altimeter at 600 feet was actually reading
1,000 feet. The plane crashed because the
instrumentation used to make critical decisions was not properly maintained.
“Without calibration maintenance,
AEDC could not meet its mission statement and would be putting our warfighters in harm’s way and our nation at risk.”
Engineer
Maintenance data is collected on each
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Randy Prince, an instrumentation, data and controls engineering tech at Arnold Air Force Base, performs validation and
verification of DTS4050 firmware to ensure the digital temperature scanner is properly configured for testing at AEDC.
Prince, with help from several other members of Team AEDC, including the Test and Communications Branch, the Test
Operations and Sustainment contractor, Technical and Management Advisory Services and Precision Measurement
Equipment Laboratory, assisted in coming up with a plan to maintain the current calibration interval for the digital temperature scanners. (U.S. Air Force photo by Deidre Ortiz)

instrument that is supported by the Arnold AFB PMEL. Prince mentioned the
maintenance data history for the DTSs resulted in a degradation in the calibration
interval required to maintain the manufacturer’s stated accuracy requirement.
“Once the calibration interval reached
six months, concerns were voiced by
Team AEDC, including the Test and
Communications Branch, the Test Operations and Sustainment (TOS) contractor,
Technical and Management Advisory
Services (TMAS) and PMEL. Their concerns were regarding the potential availability and maintainability of the DTSs to
support temperature testing at Arnold.”
Under the direction of David Rollins,
Carl Shetters and Jensie Castleman with
the Enterprise Data System Item Management group, ID&C engineer Scott
Howard, and AEDC Data System architect Mike Bennett, with oversight from
Bill Bridges, Air Force project manager
of the AEDC Test and Communications
Branch, a plan was developed.
“Together, we implemented a proactive maintenance action to evaluate what
would be required to mitigate the calibration interval from dropping to under six
months for the DTSs,” Prince said. “I
saw two options – staff up to support the
DTSs to maintain the current accuracy
requirements or re-evaluate the accuracy
requirements.”
He added that when looking at op-

Members of the Test and Communications Branch, the Test Operations and
Sustainment contractor, Technical and Management Advisory Services and
Precision Measurement Equipment Laboratory assisted in maintaining the
current calibration interval for digital temperature scanners, like the ones pictured, at Arnold Air Force Base. Regular calibration ensures that instrumentation is accurate and supporting Air Force systems as needed. (U.S. Air Force
photo by Deidre Ortiz)

tions, he knew that maintaining the current accuracy requirements would be extremely expensive.
“After evaluating calibration data for
every DTS in inventory at Arnold, I determined an accuracy from reviewing the
last year of calibration data that would

allow the DTS to maintain a 12-month
calibration interval,” he said. “I then coordinated with the Test and Communications Branch, TMAS, and TOS Engineering for each of the AEDC Combined
See CALIBRATION, page 6

2018 marks conceptual year for AEDC emblem
By Bradley Hicks
AEDC Public Affairs

The order had been delivered. The
deadline was tight.
But members of Team AEDC pulled
together to meet the challenge before
LC; Bir them, and the result of their efforts continues to represent the organization a
ch Insti quarter of a century after its conceptualization.
This year marks 25 years since the
based In
current AEDC organizational emblem
was designed and cleared the first hurdle
to allow its usage on documents, brochures, posters and other materials.
According to an article published in
the Nov. 17, 1993, edition of High Mach,
then-Air Force Chief of Staff Gen. Merrill McPeak ordered that the AEDC emblem, as well as shields across the Air
Force, be changed as part of an emblem
“streamlining effort.”
“The chief of staff was looking to
streamline all the Air Force emblems, to
make them simpler,” then-AEDC historian David Hiebert said at the time.
The pressure was on for Hiebert and
others at AEDC. The Air Force provided
AEDC with only a 12-day suspense to
prepare the new emblem and submit it to
headquarters for review.
“If people ask why we didn’t have a
contest for a new emblem, that’s why –
we didn’t have the time,” Hiebert said in
November 1993. “Normally we would

have 150 days to do something like this.”
However, those who worked on the
emblem were up to the task thanks to
what Hiebert referred to as a “genuine
Team AEDC effort.” The new shield was
envisioned, drawn and sent to headquarters in time.
McPeak approved the revised emblem
in early November 1993.
The revised emblem represented a
modernized version of the original AEDC
emblem approved in 1957. The use of
two hues of blue on the original logo was
scrapped in favor of a uniform shade of
ultramarine. The red aircraft was updated
to a more ambiguous wedge-shaped symbol. The lightning bolt passing through
the missile and the wind tunnel grid effects found on the sphere in the original
emblem were removed. Stars were added
to the concentric rings.
The scroll along the bottom of the revised emblem read “Arnold Engineering
Development Center,” which was how
the unit was known at the time it was developed.
“In designing the new emblem, we
wanted to keep the spirit of the old emblem while honoring General McPeak’s
request,” Hiebert said.
Symbolism is tied to each component
of the emblem still used by AEDC. Blue
and yellow are the colors of the Air Force.
The blue also alludes to the sky. The yellow sphere refers to the sun, and the yellow color itself represents the excellence

The current AEDC emblem is pictured.
The emblem was designed in 1993 and
officially approved the following year.
(U.S. Air Force image)

The original AEDC emblem is pictured. In 1994 unit designations were
not placed on the scrolls of emblem
paintings. (U.S. Air Force image)

required of Air Force personnel. The disc
and concentric rings represent the wind
tunnels found at AEDC. The scarlet flying body encased within a flight symbol
represents an object and its “shock wave”
when tested in a wind tunnel, as well as
the testing and evaluation of other highspeed characteristics at AEDC. The stars
represent space functions of AEDC.
Although McPeak approved the revised AEDC emblem in late 1993, its
official approval would not come until
around nine months later. Following McPeak’s approval, a unit had to submit a
request to have a new emblem package
prepared by The Institute of Heraldry
and approved by the Air Force Histori-

cal Research Agency. Due to the number
of units requesting updates, it took some
time for the final packages to be returned
to the units with approvals. The date the
package was returned to a unit was the
date a new emblem was officially approved.
The new AEDC emblem was officially approved on Aug. 5, 1994.
Since its official approval, the emblem has undergone one significant alteration. The word “Center” along the
bottom scroll was changed to “Complex” after Arnold Engineering Development Center was re-designated as
Arnold Engineering Development Complex in July 2012.
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Voorhes recognized for ‘lunch and learn’ program,
a professional development tool and AEDC success
By Bradley Hicks
AEDC Public Affairs

Young engineers are often expected to know aspects of the job
they may not yet be familiar with,
and one of the biggest challenges
they face is pinpointing where to
find answers to their questions or
identifying the best person to ask,
according to Austin Voorhes, a senior mechanical design engineer
at Arnold Air Force Base.
To help newer engineers acquire some of the skills and fundamentals needed, Voorhes several
years ago established “lunch and
learn” sessions at Arnold. Since
he undertook this effort, more than
100 lunch and learn sessions covering an array of topics have been
held.
Leadership with National
Aerospace Solutions, the Test Operations and Sustainment Contractor at Arnold AFB, has recognized
Voorhes as a Significant Contributor for developing and leading the
lunch and learns on base.
Voorhes describes a lunch
and learn as a group of folks who
gather together on their own time
over lunch to learn about a topic of
professional interest.
It was an experience at the
architect and design firm where
Voorhes worked prior to coming to AEDC a little more than
10 years ago that inspired him to
start the lunch and learns at Arnold. The firm experienced very
rapid growth, and Voorhes was the
first new graduate hired of what
ended up being a surge of 200
engineers hired into a department
with around 100 experienced engineers.
The response of this firm was
to offer extensive training to the
influx of new and young engineers. Voorhes said the engineers
spent “just about every lunch” in
a vendor lunch and learn presentation, in a book club reviewing
technical texts related to the job,
or in a more formal class setting.
A few years ago, the Design
Engineering department at Arnold AFB acquired several new
mechanical engineers. Voorhes
recalled his experience as a young
engineer and how helpful the
lunch and learns were for him.
He took steps to develop a similar
program to benefit new and young
engineers at Arnold.
“Remembering how school
did not really prepare me to do
anything specifically useful and
how lunch and learns were used
to bridge the gap between specific

Austin Voorhes (standing), a senior mechanical design engineer at Arnold Air Force Base, discusses steam regulators during
a lunch and learn session in the Carroll Building on July 25. Voorhes was recently recognized for establishing the lunch and
learns at Arnold. More than 100 lunch and learns have been held since Voorhes began the effort a little more than three years
ago. (U.S. Air Force photo by Bradley Hicks) (This image was manipulated by obscuring badges for security purposes)

practical skills and my education,
I tried the same thing,” Voorhes
said. “It started tentatively with
two of the new graduates and their
mentor, then the rest of the new
graduates and our intern at the time
and then a few older engineers. As
the topics were relevant, engineers
from test or maintenance organizations would attend.”
The first session of this lunch
and learn series led by the Design
Engineering team was held May
29, 2015. More than 125 sessions
have since been held. Nearly all
the sessions, which take place
roughly once per week, have been
led by Voorhes.
“Austin has a special talent for
teaching engineering topics and
readily identifies with our junior
engineers and summer interns,”
said Bruce Dean, Voorhes’ supervisor and section manager for Design Engineering. “His ability to
distill complex technical subjects
into useful terms and equations for
a real-world working environment
has advanced the timetable for assimilation of these engineers into
our fully-functional workforce.”
Topics for the lunch and learns
have included a review of flow
formulas and Bernoulli’s Theorem, types of pipe fittings, typical
piping welds, writing technical reports, valve classes, an overview

of gaskets, compressed air safety,
and engineering communications.
The typical attendance for a
lunch and learn is 15 to 20 people,
according to Voorhes. Both contractor and Air Force personnel
regularly attend these sessions.
The lunch and learns are usually
held in the conference room of
Building 1103, otherwise known
as the Carroll Building, unless the
class period is used to tour an area
of the base.
Voorhes said he has two goals
for the lunch and learns, adding
these goals are dependent on the
topic covered. He said one goal is
to impart specific practical skills,
such as how to size a cavitation
flow orifice or how to size a socket weld.
“The other goal is to give an
overview of a complicated topic
to let engineers get a general understanding of a topic and know
that tools exist to work with that
topic,” Voorhes said.
George Fry, functional manager for NAS Design Engineering, said engineering resources
often become focused or specialized to address a specific need for
the base. Because of this, continuous development is critical in
maintaining the overall technical
capability and agile engineering
workforce at AEDC.

“While the lunch and learn
program was initiated to accelerate the newer engineers’ progress
up the learning curve, it also provides an important opportunity
for more seasoned engineers to
refresh technical skills that they
may not have used for a while,”
Fry said. “Austin’s engagement

and ownership of this program is
an example of leadership being a
character trait, not a position on an
org chart.”
The next lunch and learn will
be Aug. 8 beginning at 11:03 in
the Carroll building. The topic
will be “Reading Pressure Regulator Curves.”

AEDC quarterly award
winners announced
AEDC Leadership announced Quarterly Award
Winners recognizing their
outstanding contributions to
the AEDC mission during an
awards ceremony July 26 at
the Arnold Lakeside Center.
The winners are the following:
Company Grade Officer
of the Quarter – 2nd Lt. Alexander Brown, 846th Test
Squadron, Holloman AFB

Airman of the Quarter –
Airman 1st Class Rodrigo
Noriega, 586th Flight Test
Squadron, Holloman AFB
Civilian of the Quarter
Category I – Helen Morris,
746th Test Squadron, Holloman AFB
Civilian of the Quarter
Category II – Timothy Graham, 846th Test Squadron,
Holloman AFB

Non-Commissioned Officer of the Quarter – Tech.
Civilian of the Quarter
Sgt. Beverly Spademan, Test Category III – Gary AnSupport Division, Arnold derson, 704th Test Group,
AFB
Wright-Patterson AFB
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Review JSAs thoroughly prior to starting a task
By AEDC Safety

For the months of July and August, the 2018 Safety Focus Campaign is highlighting
the importance of reviewing and updating Job Safety Analyses (JSA).
The AEDC Safety, Health and Environmental Standard A10, covers criteria for preparing a JSA or Job Safety Review (JSR) as needed for various tasks.
The JSA and JSR are intended to document and identify methods of control and
eliminate basic hazards. The JSA also lists equipment and resources necessary for
achieving the plan safely.
The JSA or JSR for work in progress should be kept at the jobsite for reference by
workers involved in the task. All work must be briefed on the requirements as outlined
in the JSA/JSR for the tasks they are to accomplish prior to beginning the work.
All aspects of the job must be covered on a JSA even if multiple crafts are required.
Some work is fluid, and requirements and tasks change depending on the environment
or work conditions. When this occurs, the JSA/JSR must be modified or tailored to
include new or changing tasks.

Other requirements, as summarized below:
• All required personal protective equipment (PPE) is to be documented. Be specific
when listing PPE, to include type, model, etc.
• Each craft may have their own respective JSA or one JSA can be developed for all
craft.
• When a work task requires special training, that training is to be documented on the
JSA.
• Think of past injury causes such as lifting heavy material, awkward movements,
protection of the eyes, protection of the hands, and walking surfaces.
• Completion of page 2, Job Safety Analysis Checklist is required for each JSA.
For more information, review SHE Standard A10 in its entirety on the AEDC SharePoint site.
The purpose of the 2018 Safety Focus Campaign is to review processes and their
implementation, identify opportunities for improvement, where applicable, confirm
employee training is current, ensure we are in compliance with safety requirements,
and to establish consistency across work locations.

INSTRUMENTATION from page 1
“It’s a mix of machinists and instrumentation
technicians,” he said. “Our
instrumentation
technicians provide support in
the control room and test
support with instrumentation in Tunnels A, B, C, D
and ACL [Airflow Calibration Laboratory].”
Currently the ITs at the
von Kármán Facility are
working on an upgrade to
tunnel operations, which is
being headed by Michael
Hamby. But when not assisting with upgrades, they
are performing periodic
maintenance, or preparing with model installation
prior to testing.
“We’re in charge of
connecting all the instrumentation that goes
through the model,” said
Teddy Beddingfield, an IT
at VKF. “We also hookup
panels and when test engineers write a program, we
implement that program.”
Though ITs work closely with machinists and
other craft, Beddingfield
mentioned that their roles
are different.
“We all have different
roles,” he said. “An instrumentation technician’s role
is to ensure all instrumentation is functioning properly
and being displayed in the
control room.”
When running a test the
ITs are also in charge of
temperature and pressure
sensors.
“No two models are the
same,” Beddingfield said.

Teddy Beddingfield, an instrumentation technician for the von Kármán Facility at Arnold Air Force Base, checks one of the data panels in Wind Tunnel A. (U.S. Air Force photo by Deidre Ortiz)

“That’s what I like most
about the job. The wiring
and the installation. Making sure that everything
works and being entrusted
that it will be operational.”
Gage Seals, an intern
working with the ITs at
VKF, mentioned he has enjoyed the work because it’s
so hands on.
“I’ve really enjoyed
learning about the testing
AEDC does and also being
able to physically work on
something instead of just
learning about it in a class-

room setting,” he said.
Ashely Schultz, the
chief steward of the ITs
at Arnold, who primarily
oversees the ITs for plant
operations for the Turbines CTF, added that ITs
deal with data on valves,
controlling the valves and
managing temperature and
pressures and measuring
vibrations.
“You have to be very
exact in some aspects,” he
said. “On certain conditions you can only be off by
1 percent. Others, it’s okay

if you’re within at least 5
percent of where you need
to be.”
But, when it comes to
data, Schultz reiterated
what Guertin said.
“Test data has to be
spot on accurate,” he said.
“Checks on plant conditions are more extensive
when a test article is involved, and we go to great
lengths to make sure that
everything goes smoothly.”
Schultz explained that
plant-side sets conditions
for the engine test cells.

“Part of this means
monitoring machines and
working with the engineers
who track the tests,” he
said.
One might think that
once an engine is set up in
the test stand and instrumentation is hooked up,
that’s where the job of an
IT ends. However, Schultz
explained this is not the
case.
“We’re needed for the
entirety of the test,” he
said. “We watch what the
equipment is doing dur-

ing test or if we’re on call.
If anything happens and
there’s an issue, we’re the
ones that have to get the
equipment back up and
running.
“When a test is over, if
there’s anything needing
attention, we have to come
up with a plan on ‘how do
we get ready to run again?’
So before the test, during
and after – we’re really
critical to the whole thing.
I can’t imagine a test being successful without the
ITs.”

CALIBRATION from page 3
Test Forces to determine if this revised
DTS accuracy would be sufficient to meet
their individual testing requirements.”
Bridges provided final approval on
taking this approach, and Prince then coordinated with the engineering staff at Air
Force Metrology and Calibration Program
and Greg Earp, PMEL manager, and his
team to implement the calibration interval
mitigation.
Prince mentioned that with approximately 200 DTSs in inventory having a
six-month calibration interval, it takes an
estimated 1,600 man hours to perform the
two calibrations a year.
“If the DTSs required four calibrations a year, this would jump to 3,200 man

hours, which doubles the cost of the requirement,” he said. “So, not only did we
prevent the cost from doubling, but also
prevented testing downtime and the coordination efforts that would have otherwise
been required to keep the test cells operational and ready for testing.
“Our long term goal is to get the DTSs
back on a 12-month calibration interval
based on the updated temperature accuracy requirements and implementation of
those requirements. If the historical data
holds true, the DTSs this time next year
could be at a 12-month interval resulting in
an estimated cost avoidance of $144,000.”
Prince added that this accomplishment
shows the true team-oriented nature of

AEDC.
“I am always humbled when I look
around at all the individuals that support
our mission at AEDC,” he said. “Integrity,
service before self, and excellence in all
we do is the first thing that comes to mind
when I look around at the amazing team
I am privileged to work with. We are all
gifted with different talents… Everything
we do is a team effort and I’m very proud
to be a member of Team AEDC.”
Bridges, who oversaw the calibration
interval mitigation effort, also noted how
all groups were able to come together to
determine a solution.
"The teamwork and communication
exhibited by all parties in this effort has

been exemplary in resolving this critical issue that was threatening to impact
AEDC's test mission,” he said. “They did
not simply roll over and accept the shrinking interval for the calibration of the aging
Digital Temperature Scanners, and they
put forth the extra effort. Randy Prince
and the team took immediate action and
interfaced with the proper offices and
gained the appropriate approvals, allowing AEDC to continue testing with minimal impact. This was a true application of
Operational Risk Management and demonstrated how organizational cooperation
(between AEDC, PMEL, TOS, & AFMETCAL) can, and should, occur for the
benefit of the greater good."
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Defenders go mobile with new comm system
By Samuel King Jr.
Team Eglin Public Affairs

EGLIN
AIR
FORCE
BASE, Fla. (AFNS) – Thanks
to a recent innovative idea, the
96th Test Wing’s support and
defense unit became its latest
developmental test squadron.
The 96th Security Forces
Squadron Airmen began using
a new communication system
in their patrol cars called the
Android Tactical Assault Kit in
June. The squadron is the first
large security forces unit to use
the system solely for a base defense mission. Word spread fast
across defense channels about
the capabilities and ease of use.
Soon, the 96th SFS became
the testing area for what could
become a new Air Force-wide
base defense communication
platform.
The Air Force Research Labcreated system, which operates
on electronic tablets, delivers
real-time visual communication
and mapping that provides defenders almost immediate situational awareness. This instant
information is available to defenders on patrol, at an emergency or at the command and
control hub, known as the base
defense operations center.
The ATAK works via cellular communication, GPS and
a base network, managed by
the AFRL, which acts as a hub
linking the patrols and BDOC.
Other non-ATAK functions,
like vehicle and license check
information work virtually like
a phone app.
Of course, there was some
apprehension from the defenders with new technology changing the tried-and-true manual
processes, but that did not last
long, according to Staff Sgt.
Christopher Farrell, the NCO in
charge of the tablet implementation.
“Once they saw the benefits

out in the field, all of the feedback was positive,” he said.
There are three areas the new
tablet system greatly improved
the way 96th SFS completes its
mission so far.
With the tablet, patrol units
now have access to the electronic license and vehicle information system within their
car. Prior to the device, Airmen
would radio into BDOC to get
this information during a traffic
stop. This information retrieval
would involve at least two people, vocal communication and
hand-written recording of the
needed data. Now, it takes a few
key strokes and a good cellular
signal.
The tablets are linked to
GPS. This gives BDOC instant
awareness of where the patrol
vehicles are at all times. Prior
to this, radio communication
would be required to locate a
specific patrol car. The GPS is
also vital in emergency situations, because the BDOC controllers can instantly see patrols
in the area and dispatch them to
the location.
The ATAK system eliminates large amounts of radio
communication as well as the
amount of information passed
via radio. It significantly improves how quickly and effectively the BDOC dispatchers
provide information to defender
patrols.
Previously, in the event of
an emergency, the affected
area would be plotted on a
large (white board) map in the
BDOC. Location information
and directives would be written out on the map. Then, the
BDOC dispatcher would relay
that information to each individual patrol car via radio. The
defenders in the vehicles would
then have to write down the radioed information or remember
it as they moved into the emergency scene.

A 96th Security Forces Squadron base defense operations center controller plots a cordon area
using the Android Tactical Assault Kit July 5 at Eglin Air Force Base, Fla. The ATAK is a new
communication system implemented at Eglin that so far has provided significant improvements
in the base’s defense mission. The tablet-based system provides written communication, pictures, mapping, GPS and data access to defenders more quickly than previous methods which
relied heavily on radio transmissions. (U.S. Air Force photo by Samuel King Jr.)

With ATAK, once the area
is digitally plotted, a process
much quicker than hand-drawn,
a map of the location, positions
and directives can be sent to
all patrols simultaneously. This
eliminates continuous radio
traffic and provides a visual and
written component unavailable
until now.
A secondary benefit is defenders can take photos with the
tablet and send them to BDOC
and other patrols to provide instant situational awareness. This
proves useful on shifting patrols
and critical in accident and suspicious package incidents.
These are the areas of effec-

tiveness revealed in only a few
months. New areas of implementation and ways the tablet
can be used are being discovered with regularity, according
to Farrell.
“The more training they
have with the tablet, the more
uses we find for it,” he said.
The idea began much smaller with a funding request to put
tablets with access to the license and vehicle information
system in patrol vehicles. The
request was routed through and
eventually paid for through the
96th TW’s new innovation division and the leadership panel
that reviews each idea.

The idea was approved with
a caveat for the defenders to
look into ATAK. With the discovery of that system’s capabilities, the initial small idea
blossomed into a completely
new, faster and more accurate WRI
communication system for Eg-Ohio (A
lin’s security forces.
“(Without
the
innova- The M
tion process) security forcesWright-P
wouldn’t be testing this capa-State Un
bility for possibly the rest of theand Ana
Air Force,” said Capt. Chandlerorative r
Harms, 96th SFS and the proj- The a
ect’s initiator. “Without the con-acterizat
versation (about ATAK) we’dclasses a
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Cain regales CAP Glider Academy
graduates about career as AF Pilot

AEDC Commander Col. Scott Cain speaks about his glider experience and flight career to the graduating Civil Air Patrol Glider Team July 13 at the
Beechcraft Heritage Museum, Tullahoma. Twenty cadets from across the country graduated and received Science, Technology, Engineering and Mathematics coins from Cain at the conclusion of the CAP South East Region Glider Academy held at the Tullahoma Airport and supported by the Arnold
Air Force STEM Program. (Courtesy photos)

AFRL collaborates with OSU on $3M
congressional microscopy program
By Donna Lindner
Air Force Research Laboratory

WRIGHT-PATTERSON AIR FORCE BASE,
Ohio (AFNS) – Collaboration – What better way to
get the job done?
The Materials and Manufacturing Directorate at
Wright-Patterson Air Force Base, Ohio, and The Ohio
State University’s Center for Electron Microscopy
and Analysis have a congressionally directed collaborative research agreement in the works.
The agreement pushes the limits of advanced characterization techniques over a wide range of material
classes and fosters long-standing research collaboration between OSU’s CEMAS and the directorate.
Characterization is the broad process by which
a material's underlying structure and properties are
probed and measured. Investigating these phenomena
with advanced, high-powered electron microscopes
enables the researchers to dive deeper into detail
when addressing how these fundamental characteristics influence material performance in various environments.
The program will contribute to a multitude of research topics aligned directly to respective research
teams within the directorate.
The idea is to explore a wide range of structural,
functional and/or biological materials in innovative
ways, providing innovative solutions to promote the
warfighter advantage.
“This collaborative effort expands the envelope of
what’s possible within the realm of advanced materials characterization,” said Dr. Todd Butler, researcher
in the Metals Branch and Materials Characterization
Facility manager. “This facilitates both expedited and
unique breakthroughs that strengthen our understanding of the intricate relationship between material
OSU student Julia Deitz uses state-of-the-art electron microscopes to push the boundaries of precision
structure, processing and performance.”
The program will support a cohort of post-doctoral metrology techniques for advanced materials characterization. (Courtesy photo)
research fellows focused on precision measurement
tools for advanced functional and structural materials characterization. They will be embedded in the research groups at Wright-Patterson AFB and will have
a faculty advisor at CEMAS to ensure access to the
latest developments and capabilities.
“These outstanding young researchers will be the
conduit between our two research enterprises,” said
CEMAS Director David McComb. “There they will
learn the materials and advanced manufacturing challenges that impede AFRL’s progress. They will have
access to state-of-the-art microscopy equipment and
the nation’s leading experts in materials characterization to help solve those challenges and innovate to
improve our national defense.”
World-class expertise from researchers at AFRL,
CEMAS staff and OSU faculty all play a significant
role in the success of this effort, as will be exhibited
by the direct application of state-of-the-art characterization techniques to Air Force materials related challenges.
“Forming a partnership with AFRL is not new
to us,” said Frank Scheltens, of OSU/CEMAS. “We
have been working with AFRL for years on team efforts and the outcome has always been a success.”
The results of this quest will help the Air Force
to pair state-of-the-art characterization expertise and
capabilities to answer challenging research questions
within the research teams at the Materials and Manufacturing Directorate.
In this manner, research breakthroughs are expedited and taken to new levels, giving warfighters a
The Air Force Research Laboratory’s remote station allows access to scientific instruments located at
competitive advantage.
OSU. This permits access to CEMAS facilities while maximizing efficiency. (Courtesy photo)
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301st Rescue Squadron supports
SpaceX resupply rocket launch

Arnold AFB
Milestones
35 YEARS
Robert Russ, TOS
30 YEARS
Bobby Dunbar, TOS
Bruce Jones, TOS

Ware, AF
RETIREMENTS
Joseph Babilon, TOS
Tracy Donegan, TOS
Jimmy Gustafson, TOS
Jonathan
Mansfield,
TOS
Debora Richards, TOS

25 YEARS
Troy Blevins, TOS
Geoffrey Griffin, TOS
Juergen Joellenbeck,
NEW HIRES
TOS
Ronald Bagby, TOS
Jacky Young, TOS
Matthew Breuhl, TOS
Kellye Burns, AF
20 YEARS
Jonathan Byrd, TOS
Bobbie Arnold, TOS
Joel Childers, TOS
Jason Klepper, TMAS Janet Cummingham,
AF
10 YEARS
Marcheta Darnell, AF
John Fisher, TOS
Andrew Davis, TOS
Dustin Patterson, TOS Missy DeFord, FSS
Ian Dove, TOS
5 YEARS
Oscar Flores, TOS
Jeffery Mann, TOS
Justin Floyd, TOS
Andrew Redmon, TOS Adam Billiland, TOS
Stephen Harris, TOS
INBOUND
James Henley, TOS
MILITARY
Joe Hix, TOS
Col. Charles Roberts, Demetrius Hogan, TOS
AF
Teodor Ilkov, TOS
Col. Keith Roessig, AF Brandon Willoughby,
Maj. Wesly Anderson, TOS
AF
Samuel Wright, TOS
Capt.
Christopher
Francis, AF
PROMOTIONS
Lt. Col. John Tran, AF Michael Davault, AF,
Master Sgt. R. Holling- to major
sworth, AF
Eric Trad, AF, to lieutenant colonel
OUTBOUND
MILITARY
DEGREES
Lt. Col. Jason Arm- Justin Harrell, AF
strong, AF
Master’s Degree in
Col. Timothy West, AF Aerospace EngineerLt. Col. Lawrence ing and Mechanics

By Tech. Sgt. Kelly
Goonan
920th Rescue Wing Public
Affairs

PATRICK
AIR
FORCE BASE, Fla.
(AFNS) – Airmen from
the 301st Rescue Squadron supported the successful launch of a SpaceX
Falcon 9 rocket June 29.
The launch of the Falcon 9 marked its fifteenth
commercial resupply services mission lifting off
at 5:42:42 a.m. EDT, from
Space Launch Complex
40 at Cape Canaveral Air
Force Station, Florida.
This unmanned mission brought supplies and
instruments as well as a
floating robotic head called
CIMON, which stands for
Crew Interactive Mobile
Companion.
“This was the first
launch I’ve participated
in,” said 1st Lt. Josh Civelli, 301st Rescue Squadron
Pilot. “Everything went
smoothly and I feel very
confident in our abilities to
do these launches, effectively and safely.”
Airmen from the 920th
Rescue Wing serve to
clear and secure the Eastern Range by overflight in
Air Force HH-60G Pave
Hawk helicopters during
a majority of Space Coast
rocket launches.
CIMON, a German
Aerospace Center, Airbus,
and IBM project, will act
as a flying camera and uses
fans and maneuvering fins

Airmen from the 301st Rescue Squadron supported the successful launch of
a SpaceX Falcon 9 rocket June 29. The launch of the Falcon 9 marked its fifteenth Commercial Resupply Services mission at 5:42:42 a.m. EDT, from Space
Launch Complex 40 at Cape Canaveral Air Force Station, Fla. This unmanned
mission brought supplies and instruments as well as a floating robotic head
called CIMON, which stands for Crew Interactive Mobile Companion. (U.S. Air
Force photo by Maj. Cathleen Snow)

to move around the station
to monitor experiments
and repairs. Additionally,
CIMON has the ability to
chat with the crew using
IBM’s Watson AI.

All
month

The Dragon spacecraft
separated from Falcon 9’s
second stage about nine
minutes and thirty seconds
after liftoff and arrived at
the International Space

Station July 2.
The Dragon will return
to Earth with more than
4,000 pounds of cargo after a one-month stay at the
ISS.

3
11
all ages

6

Fitness Center

Intramural
Cross
Country
Running

Admin – 454-7779
ALC – 454-3350
Barber – 454-6987
Café – 454-5885
FC – 454-6440
GC – 454-GOLF
Mktg – 454-3128
Mulligan’s - 454-FOOD
ODR/ITT – 454-6084
RRRP – 454-6068
Wingo Inn - 454-3051

7

COACHES
MEETING
4:30pm

9am
$30

18
18
19

4-person relay (1 lap ea)
60 meter sprint
Tire hammer & flip
Tug of war

21
18
Kayaking

age
12+

1-3pm

28
Check out the new Alpha Warrior
Battle Station behind the A&E Building
(next to running track)

30

Arnold
Golf
Course

8:30
am

1st 30 to sign up and
complete get t-shirt

for
ages
13+

+ cart

& green fee

Arnold
AFB
LIKE US Services

11am-12pm
track behind A&E

28

Sign
up by
Aug 10

11

15 Fitness Center

14

Arnold
Golf Course

25
Stand Up
age
10+

Paddleboard
$15/$12mbr
includes
5hr use
after lesson

Individual play ~ Two day event

$60

green fee & cart extra

Sign up by Aug 16

454-GOLF

25 ODR
Day
Trip

6am-10pm
$65 $60 members
$55 age 12 & under
Spend all day enjoying the amusement park

McKinley
Pierce

Kevin
Klein

Sign up by Aug 11

As of 7-12-18. Subject to change. Please call to verify. Services eligibility required except Golf-Open to Public. Contractors follow company policy when necessary. Visit www.arnold.af.mil/Home/Services/ for more details.
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F-22 pilots fire live missiles at Combat Archer
By 2nd Lt. Savanah Bray
633rd Air Base Wing Public Affairs

JOINT BASE LANGLEY-EUSTIS,
Va. (AFNS) – More than 200 pilots, maintainers and operations support staff from
the 1st Fighter Wing are gaining firsthand
experience in loading and firing live missiles at Tyndall Air Force Base, Florida,
from July 6-20, 2018.
During these two weeks, the 1st FW
from Joint Base Langley Eustis participated in Combat Archer as part of the
Weapons System Evaluation Program, in
conjunction with Checkered Flag 18-2.
The goal of these combined exercises is
to train and evaluate the F-22 Raptor and
other weapons systems under simulated
combat environments, to include firing
live missiles against remotely piloted targets. While many units and military aircraft come together for major exercises a
few times a year, Combat Archer is unique
because it’s one of the few opportunities
pilots have to fire live missiles in training.
“Outside of combat missions and operational or developmental test flights, the
1st FW doesn’t train with live missiles,”
said Capt. Robert Pupilis, 1st FW project officer for Combat Archer/Checkered
Flag 18-2. “It’s an opportunity that is not
taken for granted, and for some pilots, this
exercise is the first time they have ever
fired a live missile.”
Pupilis said, the experience of firing a
live missile is difficult to explain.
“You prepare yourself, study your shot
profile and every possible thing that could
go wrong,” Pupilis said. “When flying (in
position to take the shot), you are soda
straw-focused, and you tend to experience
temporal distortion. When you hit the button (that fires the missile), it takes only a
few moments for the missile to leave the
jet and launch in a smoke trail across your
nose. For my first shot, those few seconds
seemed like 100, but once you catch up to
reality, the feeling of awe is hard to forget.”
According to a welcome letter from the
host unit, the 53rd Weapons Evaluation
Group, Combat Archer is not just a train-

A U.S. Air Force F-22 Raptor from Joint Base Langley-Eustis, Va., travels down the flightline at Tyndall Air Force Base,
Fla., July 11. The Raptors were a part of Checkered Flag 18-2, a large-scale aerial exercise designed to integrate fourth
and fifth-generation airframes to enhance the capabilities of Airmen while providing training to rapidly respond to current, real-world conflicts and preparing for the future of air superiority. (U.S. Air Force photo by Staff Sgt. Sergio A.
Gamboa/Released)

ing event; it is a formal evaluation of the
total weapon system, man, machine, and
missile and a squadron's ability to conduct
air-to-air missions. It is a rare opportunity
for squadrons to load live weapons and
shoot them at threat-realistic targets. The
goal is to maximize live-fire experience
throughout the combat Air Force, so priority is given to first-time shooters.
This training and live-fire experience
is critical to Raptor pilots, as air superiority is the primary mission for the F-22.
In addition to the experience pilots and
maintainers gain from loading and launching live missiles during Combat Archer,
Checkered Flag provides the opportunity
to work alongside multiple weapons systems and services.
“In one fight, more than 50 aircraft

AFOSI Det 106
Arnold AFB, Tenn.

To report suspicious activity, call:
931-454-EYES (3937) or
Text ‘AFOSI’ and your tip to
274637 (CRIMES)
Suspicious behaviors to be on the lookout
for:
• Surveillance
• Elicitation
• Tests of security
• Acquiring supplies
• Suspicious persons out of place
• Dry runs

For more information, contact
Air Force Office of Special Investigation at:
931-454-7820

may participate from multiple services,
including fourth and fifth generation
fighter jets, bomber platforms, refueling
aircraft, and command and control aircraft,” Pupilis said. “At Langley, typical
training consists of only F-22s and T-38
Talons. Being able to integrate with the
other fighters on the same side of the fight,
and fight against different platforms on
the enemy side provides great training for
all involved.”
In total, the JB Langley-Eustis’s F-22s

and T-38s were scheduled to fly 300 sorties. The F-22 shot 20 missiles: five AIM120 medium range missiles and 15 AIM-9
heat seeking missiles.
According to Pupilis, a lot of work and
planning goes into launching that many
jets and firing 20 missiles, but Combat
Archer provides unparalleled live-fire experience for the pilots and maintainers of
the 1st FW, as the F-22 Raptor continues
to be the most dominant air superiority
fighter in the world.
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