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Aircraft carrier USS Harry S. Truman (CVN 75), right, participates in a 
replenishment-at-sea with fleet replenishment oiler USNS Pecos (T-AO 197). 
Harry S. Truman Carrier Strike Group is deployed in support of Operation 
Inherent Resolve, maritime security operations and theater security 
cooperation efforts in the U.S. 5th Fleet area of operations. 

U.S. Navy photo by MCS3 Bobby J Siens
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The U.S. Navy is a decade into development of a revolutionary training concept known as Live, Virtual and 
Constructive (LVC), which blends the environments of live flight and flight simulation while incorporating 
computerized, constructive units to create modern warfare training scenarios. Recent years have marked 
significant advancements in LVC, from increased simulation fidelity to the first injection of constructive 
elements into live aircraft. That progress continues in 2016, with the opening of two major facilities linking 
various simulators across shared networks, allowing entire air wings to practice tactics in virtual airspace. 
Those developments and the future of LVC are the focus of this issue. Alongside the main feature on page 16 
are sidebars on the first aviation flight simulator and LVC’s role in testing aircraft and their systems.  
(Cover illustration by Fred Flerlage, featuring photo courtesy of Rockwell Collins and aircraft model 
wireframes courtesy of Kent Nichols, Integrated Battlespace and Simulation Test Department, Naval Air 
Warfare Center Aircraft Division)

On the Back Cover:  Electronics technicians conduct maintenance on an STS-46 radar aboard the 
aircraft carrier USS Dwight D. Eisenhower (CVN 69). Dwight D. Eisenhower and embarked Carrier Air 
Wing 3 are underway preparing for their upcoming deployment. (U.S. Navy photo by MCS  Cole Keller)
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Fixing Readiness 
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Naval Air Systems Command 
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Since taking command of NAVAIR in October, Vice Adm. 
Grosklags has focused NAVAIR’s talent and resources toward 
two strategic imperatives: improving current readiness and 
increasing the speed of new capabilities to the fleet.
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If you were to ask the Chief of Naval Operations (CNO), Commandant 
of the Marine Corps (CMC), Air Boss or the Deputy Commandant of 
Aviation to name the two biggest challenges facing our Navy and Marine 
Corps today, they will tell you the same thing: improving the current state 
of readiness and staying ahead of our potential adversaries. 

There is absolutely no air gap between us. We are completely aligned and 
ready to do what it takes to ensure our fleet is “Ready to Fight Tonight” and 
will have the “Capabilities and Capacity to Win the Future.”

In January, a week after release of his new “Design for Maintaining 
Maritime Superiority,” CNO Adm. John Richardson visited NAVAIR for 
briefs and a town hall meeting. He told us NAVAIR’s two strategic impera-
tives (readiness and speed) line up perfectly with the goals and structure of 
his Design. 

In his words, “There’s a very close alignment, particularly with respect 
to prioritizing readiness of the fleet today and the work that NAVAIR does 
returning aircraft to the flight line.” (For more on the visit and CNO’s Design, 
see page 14). 

CMC Lt. Gen. Robert Neller has a similar focus for the Corps: expanding 
readiness efforts, training and simulation, people and integration with naval 
and joint forces. In his words, “We must continue to improve our readiness 
for today’s fight, while at the same time ensuring we remain relevant for the 
conflicts we know will come in the future.”

And to echo the Air Boss, Vice Adm. Mike Shoemaker, we have the 
expertise and resolve to attack naval aviation’s challenges. We are working 
with the CNO and CMC for added support and authorities. With full align-
ment of leadership, we will succeed.

So with that said, allow me to elaborate on NAVAIR’s efforts to improve 
current readiness and increase the speed of new capability to the fleet. 

readiness at risk
Today, there are far too many shadows on the ramp that the fleet can’t 
fly. Of the 25 type/model/series (TMS) aircraft in the fleet today, only five 
communities have the required number of Ready Basic Aircraft (RBA) 
ready to fly on any given day. Far too often, our squadron commanding 
officers are being forced to make tradeoffs, to accept additional risk, in the 
training and operational employment of their aircraft and aircrew.

This condition is unsustainable. As Naval Aviation’s primary provider 
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organization, it is imperative that NAVAIR use all available 
resources and authorities we control to address RBA shortfalls 
across every community. Fixing today’s readiness is at the top of 
NAVAIR’s priority list.

Every Naval Aviation aircraft program office has developed 
an RBA Recovery Playbook. These TMS playbooks are helping 
us prioritize our efforts toward the most urgent and important 
readiness issues. In this way, we can make the best use of our 
existing resources—people and funding—to get fleet readiness 
back on track—FAST. We have talent to do this. Here’s just one 
example:

Fleet Readiness Center East artisans and Marine Aviation 
Logistics Squadron 26 Marines are maximizing the integrated 
maintenance concept, lessening pit stop times of aircraft and 
boosting Marine Corps readiness. Preliminary reports indicate 
turnaround time for V-22 maintenance has been dramatically 
reduced from 300 to 89 days, and the aircraft are being returned 
with no discrepancies to squadrons from the depot.

Our first four RBA recovery projects are geared toward fun-
damental engineering and logistics work; improving the condi-
tion of product data (such as repair manuals, bill of materials and 
technical publications) to enable us to shift from a reactive mode, 
to a more proactive and preemptive maintenance and sustain-
ment posture. In a number of cases we have, and will continue 
to, move some of our most talented folks off previously assigned 
tasking to accelerate these targeted sustainment efforts.

When it comes to readiness, we must also keep a keen eye on 
the future. Programs which are ending production are fine-
tuning their sustainment plans to ensure they finish production 
lines in a strong position. Our H-60 Seahawk program is work-
ing this now, ensuring all product data is available when the line 
shuts down so we have the technical data packages we’ll need to 
keep them ready. Our F/A-18 Super Hornet and EA-18G Growler 
programs are doing the same thing. 

Speed to the Fleet
As mentioned earlier, NAVAIR’s second strategic imperative is 
increasing the speed of new capabilities to the fleet. 

Our adversaries are gaining on us. They’re outpacing our 
acquisition cycle; developing new technologies and leveraging 
commercial technologies against us, sometimes faster than we 
can respond. In CNO’s words, “Our margin of technical superi-
ority is thin.” It’s time we turned the table. 

We will do this in multiple ways: through smaller, empowered 
program teams protected from bureaucratic layers and reviews; 
by incentivizing creativity, innovation and experimentation; and 
by accepting and balancing additional risk. The fleet is depend-
ing on us to weigh the options and balance our traditional assess-
ments of cost, schedule and performance risk against the risk our 
Sailors and Marines face when they don’t have the capability or 
capacity needed in time to make a difference. 

NAVAIR has positioned key capabilities within its Warfare 
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B.J. Farrington, Fleet Readiness Center East sheet metal mechanic, talks about airframe details with Cpl. Haiden Peters, Marine Medium Tiltrotor 
Squadron (HMM) 365 airframes mechanic, while looking under a V-22 at Marine Corps Air Station New River, Jacksonville, N.C.
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Vice Adm. Paul Grosklags is a native of DeKalb, Illinois. After being designated a naval aviator in October 
1983, he immediately reported to Training Squadron (VT) 3 at North Whiting Field in Milton, Florida, as a 

T-34C Mentor flight instructor.
Grosklags served operational tours with Helicopter Antisubmarine Squadrons (HSL) 34 and 42, where he 

flew the SH-2F Seasprite and SH-60B Seahawk, respectively. Grosklags made multiple deployments with USS 
John Hancock (DD 981), USS Donald B. Beary (FF 1085), USS Comte de Grasse (DD 974) and USS Leyte Gulf (CG 
55). He later served as both executive and commanding officer of Helicopter Training Squadron (HT) 18.

Grosklags’ acquisition tours include engineering test pilot and assignments as MH-60R Seahawk 
assistant program manager for systems engineering; H-60 Seahawk assistant program manager for test 

and evaluation; MH-60R Seahawk deputy program manager; and ultimately as program manager for Multi-
Mission Helicopters (PMA-299), during which time the MH-60R Seahawk was successfully introduced to the 
fleet. Grosklags also served as operations officer and subsequently as deputy program executive officer for 
Air Anti-Submarine Warfare, Assault and Special Mission Programs (PEO(A)).

Grosklags has served flag tours as commander, Fleet Readiness Centers; Naval Air Systems Command 
(NAVAIR) assistant commander for Logistics and Industrial Operation; NAVAIR vice commander, PEO(A); 
and principal military deputy for the Assistant Secretary of the Navy (Research, Development & 
Acquisition). In October 2015, he assumed responsibilities as commander, NAVAIR.

Grosklags graduated from the U.S. Naval Academy in 1982, is a graduate of the U.S. Naval Test Pilot 
School Class 99, and holds a Master of Science degree in aeronautical engineering from the Naval 
Postgraduate School. He has more than 5,000 military flight hours in numerous types of rotary and 

fixed-wing aircraft. 

and Fleet Readiness Centers to engineer, prototype, build, install, 
test and deliver one-time or low volume production solutions for 
programs of record, urgent fleet needs and external customer 
requirements. Collectively referred to as “AIRWorks,” these 
teams are tailoring traditional acquisition processes for speed, 
and leveraging in-house government talent and infrastructure 
capabilities to field solutions faster, often at reduced cost. 

We are working to bring this same accelerated approach to 
our traditional programs of record; focusing on smaller, highly 
empowered teams with the authority to manage the engineering 
and requirements trade space “real time.” These program teams 
will be “unburdened” from our traditional thousands of derived 
requirements, leveraging a capabilities-based approach to design, 
development and test that focuses on the few requirements truly 
critical to the warfighter. Speed of decision making, acceptance 
of less than perfect performance and an acknowledgement and 
management of risk are foundational elements of this approach.

We must—and we will—capitalize on our rapid response 
capabilities and successes and apply them more 

broadly—not just for urgent fleet requests, but for 

everything we produce. We need rapid to become the rule, vice 
the exception—our Sailors and Marines are counting on it.

We absolutely know how to do this. Recently, we delivered an 
advanced payload for the RQ-21 Blackjack unmanned air system 
two years ahead of schedule and in time for the first deployment 
of the RQ-21 with the 22nd Marine Expeditionary Unit. That 
means capability in the hands of our Marines BEFORE the other 
guy has it or has the time to develop a counter to it. Again, this 
type of story must become the rule vice the exception.

To lead an organization I have been part of for a large part of 
my 30-plus year career is a great opportunity for me. NAVAIR 
employees are conscientious, dedicated, motivated and passion-
ate about their work. They work long hours and will move heaven 
and earth to fix fleet problems. It’s important for our Sailors and 
Marines to know we’ve got your back. Whether it’s a readiness 
issue or a system performance concern, NAVAIR will work with 
Navy and Marine Corps leaders to find a solution. 

Together, we will make sure Naval Aviation is Ready to Fight 
Tonight and that our Sailors and Marines have the Capability 
and Capacity to Win the Future. 

“We must - and we will - capitalize on our rapid response capabilities and 
successes and apply them more broadly - not just for urgent fleet requests, but 

for everything we produce, to the maximum extent possible.”
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Grampaw Pettibone
Gramps from Yesteryear: January-February 2006
Illustration by

Phrog Phoul-up
Two H-46 Sea Knights were working the 
field carrier landing practice pattern at night. 
All aircrew members were wearing night 
vision goggles (NVG). As the wingman 
troubleshot a problem on the practice LHA 
deck, the lead aircraft executed several 
landings with each pilot taking a turn at 
the controls. On the third trip around the 
pattern, the helicopter second pilot (H2P) 
had the controls. Passing the 180-degree 
position on the downwind leg, just as the 
H2P started the turn toward final, the 
helicopter aircraft commander (HAC) 
realized they hadn‘t secured the anticollision 
lights, the normal procedure once the 
aircraft entered the pattern. He reached out 
to secure the lights, but was unable to reach 
the appropriate toggle switch because he had 
positioned his seat fully down and aft. The 
HAC attempted to flick the switch aft using 
his kneeboard, but hit the cockpit dome light 
switch instead, flooding the cockpit with 
non-NVG compatible red dome lights.

The H2P instantly lost all outside refer-
ence just as he was beginning a descending, 
decelerating left turn toward final. Rather 
than scanning his instru-
ments, the H2P continued 
to look outside the cockpit. 
He did not communicate 
any concerns to the HAC. 
Meanwhile, the senior crew 
chief, standing in the crew 
door, directed the other 
crew chief to go to the cock-
pit and assist the pilots in se-
curing the dome lights. The 
junior crew chief had just 
started for the cockpit when 
the H-46 Sea Knight hit the 
river adjacent to the LHA 
pad at 70 knots in a nose-
low, left wing down attitude. 
Only the senior crew chief 
survived the crash. 

Grampaw Pettibone Says …

Now Gramps has known an instructor or two over the years 
who liked to use their kneeboards for other than their intended purpose-heck, 
I even fought the impulse to chuck mine into the front cockpit at the occasional 
conehead what needed a fast erect, as it were-but I ain’t never seen nobody try to 
use one as a switch flicker. But that having been said, a pilot’s first responsibility is to 
aviate. If them magic glasses stop working for whatever reason, especially near the 
ground, you got to revert to good ol’ fashion’ gauge watching. And if that don’t work, 
let the other guy take the controls. 
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airscoop
Compiled by Jennifer Neal

ARABIAN GULF—U.S. Navy and 
Marine Corps forces continue to launch 
missions in support of Operation Inher-
ent Resolve (OIR), the fight to destroy the 
Islamic State group terrorist organiza-
tion.

In December 2015, nuclear-powered 
aircraft carrier USS Harry S. Truman 
(CVN 75) and embarked Carrier Air 
Wing (CVW) 7 joined French nuclear 
powered aircraft carrier FS Charles De 
Gaulle (R 91) to conduct combined com-
bat operations in Iraq and Syria from the 
Arabian Gulf.

“Warfighting is the priority; that’s 
why we are here,” said Rear Adm. Bret 
Batchelder, commander, Carrier Strike 
Group (CSG) 8. “Dual carrier operations 
with the French allow us to maximize 
our firepower and provide a unique 
opportunity to further progress against 
[the Islamic State group]. It validates our 
abilities to successfully operate as an 

international coalition while conducting 
very dynamic operations.”

French Rear Adm. Rene-Jean Cri-
gnola, aboard Charles de Gaulle, as-
sumed command of Commander Task 
Force (CTF) 50 on Dec. 7 after entering 
the U.S. 5th Fleet area of operations. This 
marks the first time the French Navy 
has served as commander of a U.S. task 
force in this region, demonstrating the 
interoperability and partnership between 
the naval forces. 

“We complement each other in that 
while one carrier is able to fly sorties in 
country to support OIR, the other carrier 
can conduct maintenance and prepare 
for the next day,” said Capt. Fredrick 
Luchtman, commander, CVW-7. “The 
carriers can then swap, which allows us 
to put more sorties in country while we 
partner in this operation.”

U.S. Marine Corps forces contributed 
to the fight when AV-8B Harriers from 

Marine Medium Tiltrotor Squadron 
(VMM) 162 (Reinforced) launched from 
amphibious assault ship USS Kearsarge 
(LHD 3) in November 2015, conducting 
their first missions over Iraq in support 
of OIR. 

“We will continue to work with our 
coalition partners to drive ISIL out of 
Iraq and Syria,” said Lt. Col. Brian T. 
Koch, commanding officer of VMM-162 
(REIN). “We operate around the clock to 
defend America, and to keep our families 
at home safe.”

CTF-50 plans and conducts coalition 
strike operations in the Middle East and 
reports directly to Commander, U.S. 
Naval Forces Central Command. The 
U.S. 5th Fleet’s area of operations encom-
passes about 2.5 million square miles of 
the Middle East’s maritime reaches and 
includes the Arabian Gulf, Red Sea, Gulf 
of Oman, Gulf of Aden, Arabian Sea and 
parts of the Indian Ocean. 

Truman Teams with Charles de Gaulle to Fight Islamic State Group

An F/A-18E Super Hornet assigned to the “Fist of the Fleet” of Strike Fighter Squadron (VFA) 25 prepares to launch from the flight deck of the aircraft 
carrier USS Harry S. Truman (CVN 75).
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V-22 Navy Variant Receives  
Official Designation
PATUXENT RIVER, Md.—The Navy variant of 
the V-22 Osprey that will serve as the future Carrier 
Onboard Delivery (COD) platform recently received its 
official designation: CMV-22B. 

The CMV-22B will be the same as the Marines’ MV-22B, but with three 
additions: an extended-range fuel system, a high-frequency radio and a public address system.

The Navy currently plans to purchase 44 CMV-22B aircraft, and production is expected to begin in fiscal year 2018 with 
deliveries of the aircraft beginning in 2020.

COD aircraft provide the Joint Force Maritime Component Commander with time-critical, long-range aerial logistics support 
by transporting personnel, mail and priority cargo from advance bases to the sea base. 

WASHINGTON—The work performed at Naval Air Weap-
ons Station China Lake signifies “the critical importance” the 
Defense Department places on science and technology for high-
end and high-tech innovation, Defense Secretary Ash Carter 
said at the California base Feb. 2.

Carter met with troops and other members of the defense 
community in February to preview the $582.7 billion fiscal year 
2017 defense budget request and its impact on the military. 

“We are making sure that we’re making the investments we 
need to do in modernization,” Carter said of the budget request. 
“We’re making sure we make the investments we need to make 
in training and readiness. We are making substantial invest-
ments in force structure as well, but there’s a balance.” 

China Lake is in the sweet spot of DoD’s strategic transi-
tion, and with heavy emphasis on research and development, 
some of its high-end, innovative capabilities are reflected in his 
budget request, Carter said. “R&D spending [is] consistent with 
our determination to remain innovative.”

On the Cutting Edge
“Munitions, the lethality of systems, sensors—everything [Chi-
na Lake does]—is part of the cutting edge, not only strategically 
and technologically, but [also] budgetarily,” Carter said. 

China Lake’s programs point in the same direction as the 
best platforms and high-end, multiplying capability of U.S. 
ships, aircraft and submarines, the secretary said. Developing 
high-end capability means making sure Navy ships, subma-
rines and aircraft are lethal and have the best weapons, he 
added.

Some of China Lake’s programs represented in the budget in-
clude the Tomahawk cruise missile, the long range anti-ship missile 
and the anti-radiation homing missile, the secretary noted.

Rear Adm. Brian Corey, Naval Air Warfare Center Weapons 
Division commander, talks with Secretary of Defense Ashton 
Carter, right, about how high-speed anti-radiation missiles are 
converted into advanced anti-radiation guided missiles at China 
Lake. Dave Janiec, director of the Software and Mission Systems 
Integration Department, and Joan Johnson, NAWCWD executive 
director, support the discussion. 

Innovation Attracts SECDEF to China Lake
“Although Secretary Carter’s time at China Lake was 

short, we were able to show him some of the innovative and 
potentially game-changing work that is going on at [Naval Air 
Warfare Center Weapons Division],” said Rear Adm. Brian 
Corey, NAWCWD commander. “He got a glimpse of how our 
civilian-military workforce at NAWCWD, with its unique in-
house expertise and access to cutting edge technology, will help 
us stay relevant and one step ahead of our adversaries.”

News brief compiled from Terri Moon Cronk’s DoD News, 
Defense Media Activity article and NAVAIR news release. 

U.S. Marine Corps photo by    Cpl. Sheila M. Brooks
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Blackjack UAS Ready for Fleet Operation
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PATUXENT RIVER, Md.—The Navy 
and Marine Corps’ RQ-21A Blackjack 
unmanned aircraft system (UAS) re-
ceived the official green light for opera-
tion Jan. 13, marking a major milestone 
for the program.

Lt. Gen. Jon Davis, Marine Corps 
deputy commandant for Aviation, 
announced the program has achieved 
initial operational capability (IOC), con-
firming that the first Marine Unmanned 
Aerial Vehicle Squadron (VMU) is suf-
ficiently manned, trained and ready to 
deploy with the RQ-21A system.

“Achieving IOC designation means 
the fleet can now deploy using this 
critical piece of intelligence, surveil-
lance and reconnaissance architecture 
to enhance mission success,” said Col. 
Eldon Metzger, program manager for the 
Navy and Marine Corps Small Tactical 
Unmanned Aircraft Systems Program 
Office (PMA-263), whose team oversees 
the Blackjack program. 

In December 2015, the first system 
from low rate initial production lot 3 
was delivered to VMU-2, which will be 
directly supporting the 22nd Marine Ex-
peditionary Unit based in Cherry Point, 
North Carolina. The Marines will make 
their first shipboard deployment with 
this system in the summer.

A Blackjack system comprises five air 
vehicles, two ground control systems, 
and launch and recovery support 
equipment. At eight feet long with a 
wingspan of 16 feet, the air vehicle’s 
open-architecture configuration is 
designed to seamlessly integrate sensor 
payloads, and has an endurance of 10-
to-12 hours.

The expeditionary nature of the 
Blackjack, which does not require a 
runway for launch and recovery, makes 
it possible to deploy a multi-intelligence-
capable UAS from ships with a minimal 
footprint. 

The unmanned RQ-21A Blackjack is a twin-boom, single-engine monoplane for surveillance and 
reconnaissance. It can be launched and recovered on land or at sea without runways, using a 
pneumatic launcher and net-type recovery system.

U.S. Marine Corps 
Lance Cpl. Mark W. 
Freas, an unmanned 
aerial vehicle main-
tainer assigned to 
Marine Unmanned 
Aerial Vehicle Squad-
ron (VMU) 2, performs 
a preflight check on 
an RQ-21A Blackjack 
in July 2015 at Marine 
Corps Air Station 
Cherry Point, N.C. 

U
.S

. N
av

y 
ph

ot
o



winter 2016 11

MQ-8C Fire Scout Completes Operational Assessment
PATUXENT RIVER, Md.—The MQ-
8C Fire Scout completed a three-week 
operational assessment (OA) period 
Nov. 20 at Naval Base Ventura County 
at Point Mugu, California.

The OA included 11 flights totaling 
83.4 flight hours where Fire Scout was 
tested against maritime and surveyed 
land targets to assess system perfor-
mance, endurance and reliability of the 
unmanned helicopter.

“MQ-8C is meeting or exceeding 
its performance objectives and will 
deliver greater warfighting capabilities 
to the fleet in the future,” said Capt. Jeff 
Dodge, Fire Scout’s program manager 
for Multi-Mission Tactical Unmanned 
Aerial Systems (PMA-266).

The MQ-8C will provide twice the 
endurance and three times the payload 
as the existing MQ-8B. It has a range 
of 150 nautical miles and a payload 
capacity of more than 700 pounds, 
which provides unique situational 
awareness and precision target support 
for the Navy on land and at-sea with its 

multiple intelligence, surveillance and 
reconnaissance (ISR) capabilities.

The smaller MQ-8B, currently 
deployed on USS Fort Worth (LCS 3), 
has flown more than 16,000 hours and 
demonstrated the ability to operate 
alongside the MH-60 manned helicop-
ter during ship-based operations.

“The C model will greatly impact 
how we monitor, understand and con-
trol the sea and air space around small 
surface combatants,” Dodge said.

The MQ-8C has logged 427 flights 
and more than 730 flight hours to date. 
Initial ship-based testing is scheduled 
to begin in fiscal year 2017. 

Above and left, the  
MQ-8C Fire Scout 
completes a test flight 
Nov. 19 at the Point Mugu 
Sea Range in California. 
This flight was one of 11 
operational assessment 
events to validate the 
system’s performance, 
endurance and reliability. 
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Navy Tests Unmanned Control System
PATUXENT RIVER, Md.—The Navy 
tested its newly developed Common 
Control System (CCS) with a submersible 
unmanned vehicle Dec. 7-11 at the Naval 
Undersea Warfare Center Keyport in 
Puget Sound, Washington.

During the underwater missions, the 
CCS successfully demonstrated its capa-
bility to provide command and control to 
a surrogate Large Displacement Un-
manned Undersea Vehicle (LDUUV).

“These tests proved that operators 
could use CCS from a single global 
operations center to plan, command 
and monitor UUVs on missions located 
anywhere in the world,” said Capt. Ralph 
Lee, who oversees the Navy’s CCS pro-
gram at Patuxent River. “This event also 
showed us that CCS is adaptable from 
the UAV [unmanned air vehicle] to UUV 
missions.”

CCS is a software architecture with a 
common framework, user interface and 
components that can be integrated on a 
variety of unmanned systems. It will pro-
vide common vehicle management, mis-
sion planning, and mission management 
capabilities for the Naval Unmanned 
Systems (UxS) portfolio.

The Director for Unmanned Systems’ 
(OPNAV N99) roadmap intends for CCS 
to be compatible across all domains—air, 
surface, undersea and ground. The Navy 
initially plans to deploy the CCS on 
UAVs.

During testing, operators from 
Submarine Development Squadron 
(SUBDEVRON) 5 Detachment UUV 
used CCS to plan and execute several 
surveillance and intelligence prepara-
tion missions. The CCS sent pre-planned 
missions, via radio link, to the LDUUV’s 
autonomous controller and displayed ve-
hicle status information to the operators 
during the test. The vehicle was able to 
maneuver to the target areas and collect 
imagery.

“We had a really talented group of 

A surrogate Large Displacement Unmanned Undersea Vehicle (LDUUV) prepares in December 2015 
to test the capability of the Navy’s Common Control System (CCS) at the Naval Undersea Warfare 
Center Keyport in Puget Sound, Wash. 
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people working on this project,” said 
Vern Brown, who supports the CCS 
Advanced Development team based in 
China Lake, California. “It was exciting 
taking the CCS concept of controlling an 
undersea vehicle from inception early in 
the year to a successful in-water demon-
stration.”

Teams from the Navy’s Strike Plan-
ning and Execution and Unmanned 
Maritime Systems program office (PMA-

281); Naval Air Warfare Center Weapons 
Division; Space and Naval Warfare Sys-
tems Command Pacific; Johns Hopkins 
and Penn State universities worked 
together to design, develop and test the 
software before demonstrating it live in 
December.

“Ultimately, CCS will eliminate 
redundant efforts, encourage innovation 
and improve cost control for unmanned 
systems,” Lee said. 
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The last pair of U.S. Navy S-3 Vikings fly over Laguna Peak on Dec. 18 at Naval Base Ventura County in Point Mugu, Calif., with Air Test and 
Evaluation Squadron (VX) 30.

POINT MUGU, Calif.—After more 
than 40 years of service, the S-3B 
Viking’s final U.S. Navy flight launched 
Jan. 11 from the runway at Naval Base 
Ventura County, Point Mugu.

Introduced in 1974 as a replacement 
for the S-2 Tracker, the Viking has 
ranged far from its anti-submarine war-
fare roots to perform various roles such 
as organic tanking, electronic intelli-
gence and carrier onboard delivery.

The Viking officially retired from 
Navy service in 2009, but like many 
military members, the S-3B was called 
upon to continue serving the fleet in 
another capacity. Two S-3 aircraft joined 
Air Test and Evaluation Squadron (VX) 
30 that spring.

“We landed in a rainstorm,” said 
Capt. John Rousseau, who led the 
charge to bring the retired aircraft to 
VX-30. “It was one of the only times it 

rains around here. Those were just tem-
porary, covering while three more [S-3s] 
went through depot maintenance.”

While Fleet Readiness Center 
Southeast set about getting the S-3s 
ship-shape again, Rousseau and the 
VX-30 team spent months qualifying 
and validating their skills with the two 
Vikings they had.

Rousseau, who started his career 
flying the Viking and did a tour instruct-
ing, helped make sure everyone was up to 
speed. The test squadron used the aircraft 
for sonobuoy testing and for clearing the 
Point Mugu Sea Range, ensuring it was 
safe prior to weapons launches and tests. 

“It’s got legs,” Rousseau said. “It can 
go fast and long. The radar, even though 
it’s old, there’s not many better. We still 
spot schools of dolphins and patches of 
seaweed when patrolling the range.” 

In November, VX-30 retired the first 

of its three Vikings, flying it to the mili-
tary aircraft boneyard at Davis-Mon-
than Air Force Base in Arizona. The 
other two, each with 40 years of service 
on the airframe, were not far behind.

“They still have life in them,” Rous-
seau said, “but it was time for another 
depot-level maintenance period, and you 
have to weigh that cost against the little 
time you could still get out of them.”

The last Viking will have at least one 
more round of federal service before 
it retires; the final launch from Point 
Mugu was headed for NASA, not the 
boneyard. But for Rousseau and other 
Viking pilots and enthusiasts, the final 
Navy flight is bittersweet.

“So many amazing people have been 
associated with the S-3 community over 
the years,” Rousseau said. “This last 
Navy flight is difficult. It feels like the 
end of an era.” 

Last S-3 Viking Leaves U.S. Navy Service
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The term ‘design’ refers to the document’s built-in 
flexibility, recognizing the rapid rate of change 
occurring in both technology and the maritime 
domain.

“This guidance frames the problem and a way forward, 
while acknowledging that there is inherent and fundamental 
uncertainty in both the problem definition and the proposed 
solution,” said Richardson.

“As we move forward, we’ll respect that we won’t get it all 
right, and so we’ll monitor and assess ourselves and our sur-
roundings as we go. We’ll learn and adapt, always getting bet-
ter, striving to the limits of performance.” 

The CNO’s design reaffirms the Navy’s mission, describes 

Chief of Naval Operations 
John Richardson told 
Naval Air Systems Com-
mand (NAVAIR) military, 

civilians and contractor employees 
that their efforts to improve readiness 
and return more aircraft to the flight 
line in less time align with his recently 
released design strategy. 

“If you take the goals and structure 
of that document I just put out, it 
overlaps and lines up with the strategic 
intent of Vice Adm. Paul Grosklags’ 
commander’s guidance that you all 
have put together,” Richardson said 
during a Jan. 13 town hall meeting 
at Naval Air Station Patuxent River, 
Maryland. Master Chief Petty Officer 

of the Navy (MCPON) Mike Stevens 
accompanied him on the visit.

“There’s very close alignment with 
respect to prioritizing readiness for the 
fleet today and the work you’re doing 
to return aircraft to the flight line,” 
Richardson said. “I know that work con-
sumes everybody from the craftsmen to 
shop supervisors, program managers, 

CNO’s Design: 
Flexibility to Adapt 

to Rapid Change

On Jan. 5, Chief of Naval Operations Adm. John 
Richardson released ‘A Design for Maintaining 

Maritime Superiority,’ which addresses how the 
Navy will adapt to changes in the security environ-

ment and continue to fulfill its mission.

By Chief of Naval Operations Public Affairs

CNO Acknowledges NAVAIR’s 
Alignment to ‘Design’

U.S. Navy photos by MCS1 Nathan Laird

CNO Adm. John Richardson sits in the cockpit of an F-35C 
Lightning II at Naval Air Station Patuxent River.

CNO Adm. John Richardson holds an all-hands call at Naval Air Systems 
Command (NAVAIR) at Naval Air Station Patuxent River.
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the strategic environment and identifies four lines of effort, 
each with corresponding objectives to guide the actions of the 
Navy and its leaders.

The following are the four lines of effort:
n Strengthen naval power at and from sea
n Achieve high velocity learning at every level and learn 

from history
n Strengthen our Navy team for the future
n Expand and strengthen partnerships

“These lines of effort are inextricably linked and must be 
considered together to get a sense of the total effort,” said 
Richardson.

The document also details four core attributes: integrity, 
accountability, initiative and toughness. “[These] four core 
attributes of our professional identity will help to serve as 
guiding criteria for our decisions and actions. If we abide by 
these attributes, our values should be clearly evident in our 
actions,” he said. 

engineers, the whole team. That’s very, 
very valuable work and completely in 
line with one of the major efforts in 
my ‘Design for Maintaining Maritime 
Superiority.’”

While at Patuxent River, Richardson 
was briefed by leadership on NAVAIR’s 
readiness initiatives and then conducted 
the town hall meeting in the NAVAIR 
headquarters building. Afterward, 
Richardson and Stevens visited the lat-
est aviation projects under development, 
including the E-2D Advanced Hawkeye, 
F-35C Lightning II and MQ-4C Triton 
unmanned aircraft system (UAS).

“The Naval Air Systems Command is 
doing an awful lot to contribute to im-
proving the state of readiness right now. 
So one of the best things about com-
ing down here is getting briefed on the 
deep analysis the command is doing to 
improve readiness. Certainly, for today’s 
fleet and also to make sure we’re ready 
for tomorrow,” Richardson said.

While satisfied that NAVAIR is 
on the right path, he challenged the 
command to “accelerate the process 
every chance you get.” Richardson also 
reiterated his commitment to eliminat-
ing bureaucracy. 

“Nobody is more creative in the 
world than Americans,” he said. “So 
we just need to connect that creativity 
with production, remove bureaucracy 
and allow us to get great ideas into the 
fleet faster. NAVAIR does that as part 
of their, you know, muscle. It’s in your 
DNA to do that. There’s just a tremen-
dous amount of creativity here, so I 
want to do everything I can to cut out 
all the bureaucracy, cut out the un-
necessary steps, cut out unnecessary 
process and get that learning, get that 
creativity connected to the fleet as fast 
as possible.” 

“We’ll learn and adapt, always getting better,  
striving to the limits of performance.” 

CNO Acknowledges NAVAIR’s 
Alignment to ‘Design’

U.S. Navy photos by MCS1 Nathan Laird

CNO Adm. John Richardson views an E-2D Advanced 
Hawkeye at Naval Air Station Patuxent River. 
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The NexT TraiNiNg evoluTioN

A s technology evolves and the 
nation’s potential adversaries 
continuously adapt, so too is the 
Navy, emphasizing a shift toward 

system-of-systems warfare, whereby mul-
tiple platforms combine their capabili-
ties and cooperate to execute complex 
missions they could not have performed 
individually.

Accordingly, Naval Aviation has 
spent the past decade changing the way it 
trains in order to better prepare for inte-
grated combat, bridging gaps separating 
the traditional domains of live flight and 
flight simulation to develop a revolution-
ary training concept known as Live, 
Virtual and Constructive, or LVC. Major 
advances in LVC have come in recent 
years and will continue in 2016 when the 
Navy opens two new facilities that will 
link its various flight simulators across 
shared networks, allowing air wings 
to practice tactics in a virtual airspace 
before heading out to a live range.

“We’re quickly reaching a point where 
we simply cannot train in the live do-
main to all the threats that are out there 
anymore, and we can’t always train live 
in the system-of-systems type of warfare, 
where multiple fighter aircraft interact,” 
said Capt. Craig Dorrans, program man-
ager for Naval Aviation Training Systems 
(PMA-205). 

The growing size of the modern bat-
tlespace and costs of live flight training 
are also chief factors driving the devel-
opment of LVC training—as potential 
adversaries improve their own military 
capabilities, the distance from which the 
Navy must be able to fire its weapons 
increases, and as platforms become more 
sophisticated, they are in turn more 
expensive to operate.

By Jeff Newman

Initiatives like Naval Integrated Fire 
Control-Counter Air (NIFC-CA), which 
aims to extend the lethal range of carrier 
strike groups, require a larger training 
environment than a physical range can 
provide.

“If you were to look at the NIFC-CA 
concept of operations, it’s massive, spread 
across hundreds of miles,” Dorrans said. 
“We physically can’t fit that tactic on our 

operate, but the scenarios can only be 
practiced using LVC,” said Lt. Cmdr. 
Dan Cain, aviation aircrew training 
resource officer in the Office of the Chief 
of Naval Operations (OPNAV), Air War-
fare Division.

LVC Defined
To understand LVC, as it applies to Naval 
Aviation-the term means something 
different to each of the service branches 
depending on their unique training 
requirements, Cain said-it’s best to start 
with each of the three components.

‘Live’ is fairly self-explanatory—train-
ing undergone by a real pilot in a real air-
plane in actual airspace, the way it’s been 
done since the advent of human aviation.

‘Virtual’ training involves a real 
person operating simulated systems, such 
as a flight simulator, or even a desktop 
flight trainer. Though virtual flight 
training has existed in some form since 
the U.S. military purchased six of the 
original Link flight simulators in 1943 
(see “Flight Simulation’s Link to the Past” 
on page 18), it has come into its own as a 
major tool within the past two decades as 
technology has made it possible to closely 
replicate the experience and conditions 
of flight in stationary trainers.

‘Constructive’ is not a distinct training 
environment like Live or Virtual, but re-
fers to any training that involves comput-
er-driven processes or units. Anyone who 
has ever played a video game is familiar 
with constructive entities—they are the 
other people, machines, animals, aliens or 
zombies controlled by the computer.

“We’ve used ‘C’ since the very beginning 
of simulation. Anything that’s not a person 
controlling it, a computer-generated entity, 
is constructive,” Dorrans said. “You’re play-

The way the U.S. Navy trains its pilots and aircrew is changing.

training range anymore. 
We’d be flying from Arizona 
to Canada, and we just can’t train in that 
type of airspace.”

Not only is distance a challenge, 
but so is replicating the geography and 
threats on current ranges.

“These scenarios are growing beyond 
the physical limitations of the ranges we 
possess. LVC allows us to train beyond 
those limitations, because these ma-
chines are more and more expensive to 

VirtuAl Becoming reAlity:

The growing size 
of the modern 

battlespace and 
costs of live flight 

training are also chief 
factors driving the 
development of  

LVC training.
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It goes without saying that pilots have trained in live aircraft since the 
advent of aviation, but it might surprise many to learn that flight simula-
tors have been in use for almost as long.

The first genuine aviation flight trainer is considered to be Edward 
Link’s “Pilot Maker,” which became operational in 1929. An amateur 
pilot who received his license in 1927, Link was working as a technician 
in his father’s piano and organ factory when he began developing his 
trainer as a ground-based solution to what he considered difficult, 
dangerous and expensive early flight training. 

Using the same vacuum tube technology that powered his father’s 
automatic pianos and organs, Link’s trainer sat atop three series of 
pneumatic organ bellows, which would inflate and deflate to cause the 
trainer to pitch, roll, yaw and vibrate, giving the training pilot the sensa-
tion of a bank, climb or dive. 

In addition to the main trainer—a wooden box resembling a 
forward fuselage outfitted with a cockpit and controls that mim-
icked the motions and sensations of flight—each trainer included 
an external instructor’s station, comprising a map table, duplicate 
display of the main flight instruments, and a “crab” marker that 
moved across the map table, plotting the pilot’s course. Using a 

ing Donkey Kong, and you’re going against 
the gorilla, that gorilla is a constructive 
entity. There’s no live person that’s control-
ling it. It’s a computer simulation.”

In a Naval Aviation simulation, con-
structive entities could be blue, red or 
white forces—respectively, allies, enemies 
or neutral units like commercial airliners 
or cargo ships.

“In the old days, instructors would 
manually manipulate those targets, put 
them on courses and speeds,” Dorrans 
said. “Today, we have semi-automated 
forces that react to different actions the 
trainee performs within the virtual en-
vironment. In the future, our construc-
tive entities are going to get smarter and 
smarter and ultimately they’ll probably 
have artificial intelligence and be fully 
autonomous.”

“One of the benefits with high-perfor-
mance computing doing the modeling, is 
that you can have a really good emula-
tion of a threat or another blue wingman 
with you, and if you didn’t know any 
better you wouldn’t know that it wasn’t 
a real person,” said Amy Markowich, di-

rector, Integrated Battlespace Simulation 
& Test Department at Naval Air Warfare 
Center Aircraft Division. 

Fidelity Matters
In today’s Navy, that realism, or fidelity, 
is the key component to an effective avia-
tion simulator.

“Ten years ago, we didn’t really care 
about high-fidelity trainers, because 
the principal place we trained was live,” 
Dorrans said. “We didn’t train in virtual 
environments, and typically our tac-
tics were stove-piped, so high-fidelity 
simulators weren’t important to us. But 
we’ve come to understand that we can’t 
really train to the highest fidelity like we 
trained before, and are focused on virtual 
simulations actually providing the best 
training capability that we have today, so 
over the past 10 years we’ve been incre-
mentally updating our simulators.” 

Dorrans said his office is constantly 
working to improve their flight simula-
tors in three different aspects—immersion 
fidelity, systems fidelity and concurrency.

The latter two are relatively simple—

microphone, the instructor could communicate with the pilot who 
was outfitted with headphones.

During World War II, Link’s company produced more than 10,000 
simulators that would go on to train a half-million Allied pilots, who 
nicknamed the trainer the “Blue Box.”

Though it could mimic most of the actions of an aircraft and 
common conditions like pre-stall buffet, spinning, and overspeed of the 
retractable undercarriage, the Blue Box was best known for its ability 
to teach airmen how to navigate and fly “blind”—with its doors closed 
and opaque canopy shut, the trainer forced pilots to fly using only their 
cockpit instruments, a crucial skill for Allied pilots who routinely flew at 
night and in bad weather.

Link’s first customers when he completed his first trainer in 1929 
weren’t aviation schools or the military, but amusement parks—it 
turned out the Pilot Maker made for a fun carnival ride. 

His big break followed the 1934 Air Mail scandal, which resulted 
in delivery of the nation’s airmail being transferred from commercial 
airliners to the U.S. Army Air Corps. Depression-era budget cuts had 
limited military flight time to periods of daylight and good weather, so 
many of the pilots selected to deliver mail were inexperienced flying at 

Live, virtual and constructive capabilities 
can simulate and incorporate virtual 
and constructive entities into live 
development, testing and training 
exercises for a fraction of the cost.

Flight Simulation’s Link to the Past
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night or in low-visibility conditions, resulting in 66 accidents and 
13 deaths in only 78 days of operations. 

Realizing the importance of using instruments to fly in ad-
verse weather, the Air Corps purchased six of 
Link’s trainers after he demonstrated their 
effectiveness by flying to a meeting with 
Army officials despite foggy conditions 
the military had deemed “unflyable.” 

Five years later, Link’s military 
trainer, designated ANT-18 (Army Navy 
Trainer Model 18), was being used in 
35 countries. By World War II, it was 
standard equipment at every flight-training 
school in the U.S. and Allied nations. 

After the war, Link’s advanced gunnery and 
navigation trainers led to the development of the 
first jet bomber simulator. Advanced electron-
ics and digital computers eventually resulted in 
simulators used by U.S. astronauts to train for 
space flight.—Compiled by Jeff Newman.  

systems fidelity is measured by how 
closely the instruments inside a simu-
lated cockpit resemble and function like 
those found inside the actual aircraft, 
while concurrency refers to ensuring that 
the emulation software within the trainer 
matches the latest version installed in the 
aircraft.

On the other hand, immersion fidelity 
requires “making the world around the 
airplane feel and look exactly like the 
world that you’re actually going to see 
when you fly,” Dorrans said. He com-
pared the state of simulation visuals a 
decade ago to the grainy picture of an 
old, tube television.

“In an old simulator with low-fidelity 
visuals, you would see a target pop up 
over the horizon, but it was just a blurry 
dot, and you couldn’t tell which direc-
tion it was moving until you started 
getting closer, which was unrealistic 
compared to the human eye,” Dorrans 
said. “Through a number of upgrades, 
including high-definition graphics, we’ve 
delivered a high-fidelity visual display 
so that now at the proper distance away 

from the aircraft, someone with 20/20 
vision can break out which direction the 
aircraft is going, what its angle of attack 
is, if it’s heading toward you, and what 
colors are on it so you know if it’s an 
enemy or a friend.”

Another aspect of immersion fidelity 
is aural cueing, or how much the simula-
tion sounds like a real flight.

“When you’re in an airplane and you 
push the throttle forward, you hear the 
roar of the engines,” Dorrans said. “If 
you don’t have good speakers and they 
aren’t properly placed, I would say it’s low 
fidelity, and it just doesn’t sound right.”

Dorrans said his office is currently 
working on an upgrade to the F/A-18 
trainer, which includes aural cueing 
updates and a system that will physically 
squeeze the pilot during acceleration.

“As you pull the stick back, it will 
give you the feeling of the onset of Gs,” 
he explained. “The bladders in the seat 
will expand and push against you. At 
the same time, the harness will actually 
crank down and pull you into the seat, 
and your G-suit will squeeze your legs, 

An original 1942 Link Trainer, 
nicknamed the “Blue Box” by World 

War II pilots, as displayed at 
Naval Air Warfare Center Training 

Systems Division (NAWCTSD) in 
Orlando, Fla.

U.S. Navy illustration

U.S. Navy photo by Brian Roscoe, public affairs officer at NAWCTSD
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giving you the feeling that you’re pulling 
Gs, even though you’re not.”

The purpose of the system is to give 
the pilot a way to gauge their G-force 
without looking at their G-meter, as they 
would be able to do in a live aircraft.

“We want them to pull the stick and 
keep their head out, and just by the feel 
of the suit, they know if they’re pulling 
three Gs or four Gs,” Dorrans said.

Incorporating Live,  
Constructive Scenarios
As most virtual scenarios involve some 
computerized units, ‘V’ and ‘C’ are 
almost always paired together, “so we 
really have Live and VC” as the primary 
current training domains, Dorrans 
said. But the Navy is beginning to fly 
more ‘LC’ scenarios, with either prepro-
grammed training simulations loaded 
into the aircraft or constructive targets 
transmitted on a data link network. For 
example, a pilot might be flying on his 
training range when constructive aircraft 
pop up on his radar screen.

The Navy is in the infancy of imple-
menting LC on fighter aircraft, which 
can receive constructive targets and 
render them on its radar to practice 
beyond-visual-range tactics—a capability 
first demonstrated in November 2014 and 
subsequently demonstrated in July and 
October 2015, said Dale Colangelo, F/A-
18 and EA-18G training systems techni-
cal program office lead. Future demon-
strations are in the planning stages.  

Colangelo said the Navy currently 
spends a significant amount of funds 
launching ‘organic red air’ with F/A-18s 
acting as enemy aircraft during live training 
and test flights. “Replacing those F/A-18s 
with constructive representations of actual 

adversary aircraft not only saves money but 
also provides better training,” he said. 

“Not only are you saving flight hours 
on the aircraft, saving fuel and reducing 
maintenance costs, but the F/A-18s are 
limited by the fact that they are F/A-18s, 
and not actually simulating threat air-
craft,” Colangelo said. “With constructive 
targets that are modeled to fly and behave 
like our potential adversaries, they’re get-
ting training against representative threat 
simulations as opposed to other F/A-18s 
pretending to be the threat.” 

Colangelo sees the injection of con-
structive targets as a “stepping stone” to 
future methods of LC training, which will 
require improved technology.

“We’re just starting to get into on-
board training from an LC perspective, 
and we’re getting more sophisticated 
where we can datalink between a number 
of aircraft and all share the same simula-
tion,” Dorrans said.

Constructive targets are also becoming 
crucial to the testing of weapons, allowing 
Naval Air Warfare Center Weapons Divi-
sion engineers to test a missile’s sensors in 
a virtual environment prior to spending 
actual ordinance on a live range.

“It’s our practice to make sure the 
weapons work before we go out and use 
them. We want to make simulation as 
much like the real thing as possible,” 
said John Auborn, LVC architect for the 
integrated warfighting capability surface 
weapons/strike mission area. “These 
network-enabled weapons primarily use 
Link 16, and we’ve been working on ways 
to connect them to simulations so the 
weapon doesn’t know if it’s operating 
with data coming from a real range or a 
simulation.”

Training in a live aircraft among con-

structive units comes with its own 
limitations—while pilots can see 

those units on their radar and displays, 
they won’t when they pick their head up 
and peer out of the cockpit, making it 
impractical to use LC to train for dog-
fights or close-quarters combat.

“It obviously wouldn’t be very effec-
tive within visual range because you 
would look out and see there isn’t any-
thing out there,” Colangelo said.

“You can make aircraft sensors and 
what a pilot sees on the displays seem 
real, but you can’t fake what a pilot sees 
in the sky,” Markowich said. “That’s why 
it’s nice to have the V part, because you 
can actually control what the pilot sees in 
a simulator.”

This makes LC most useful when train-
ing to attack enemy targets that lie beyond 
a pilot’s visual range, an increasingly com-
mon scenario in modern warfare.

“How often do you really get that 
close? The threats are usually very far 
away,” Markowich said. “That’s why it 
works out well to emulate those threats, 
because pilots normally don’t see them 
with their eyes—they see them on their 
displays and launch a missile.”

Virtual or constructive aircraft theo-
retically could be digitally rendered on a 
pilot’s helmet display—some companies 
have advertised the ability to do so, Dor-
rans said. But clouding a pilot’s view with 
fake entities could prove dangerous while 
flying a live aircraft. 

“The jury is still out on how safe and 
effective that’s going to be, and I think 
there’s a comfort factor there,” said 
John Green, training system-of-systems 
lead for the Naval Air Systems Com-
mand’s Integrated Warfare Capabilities 
Team. “There’s a reason why there are 

                                               
 

The Navy currently spends a significant amount of funds launching 
‘organic red air,’ F/A-18s acting as enemy aircraft, during live 

training and test flights. Replacing those F/A-18s with constructive 
representations of actual adversary aircraft not only saves  

money but also provides better training.
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real limitations on how much you’re 
able to project into an automobile. We 
don’t have people watching DVDs while 
they’re driving.”

Air Wing Training  
Expands
2016 is a major year for LVC in the Navy, 
as the service is slated to open two major 
facilities that will allow entire air wings to 
more easily and readily practice tactics in 
virtual airspace.

Right now, Navy pilots can practice 
mission tactics in simulators within their 
squadron—for instance, F/A-18 trainers in 
the same building as each other can con-
nect using a local network, but they can’t 
communicate with E-2 trainers located 
elsewhere, Dorrans said.

An aspect of LVC that the Navy is just 
getting its arms around is distributed train-
ing, whereby aircraft and flight simulators 
from naval bases across the nation or even 
globe will be able to fly virtual training 
scenarios together on the same network, 
Green said. It helps that much of the current 
generation of Navy pilots grew up with a 
rudimentary form of distributed training in 
their living rooms with Xbox or PlayStation.

 “Most of our aircrew have grown up 
doing this, and it’s not new to them,” Green 
said. They’ve played alongside and against 
people they don’t even know. So much of 
this really relates to and leverages some of 
the commercial technologies that our pilots 
and aircrew have grown up with and almost 
kind of expect.”

“In 2015 we developed a prototype 
Naval Aviation Distributed Training Center 
(NADTC) at Naval Air Warfare Center Air-
craft Division Training Systems Division in 
Orlando, and conducted 3 demonstration 
tests connecting P-3, H-60, E-2D and F-18 
simulators. Lessons learned from those ex-
periments will be leveraged when we deliver 
the Fleet NADTC to NAS Oceana early in 
2017,” Dorrans said. 

“It’ll happen in 2016,” he said, noting 
that the F-35’s trainers should join the 
network by the end of the decade. “We’re 
going to finish the work we’ve been doing 
for multiple years, and we’ll be able to 

connect these different simulators to-
gether to fly virtual missions. That’s just 
part of the evolution.”

Another step in that evolution will 
also come this year with the opening of 
the Air Defense Strike Group Facility 
(ADSGF) at Naval Air Station Fallon, 
Nevada, already the Navy’s premier air 
combat training center and home to the 
famed TOPGUN strike fighter tactics 
instruction program.

The ADSGF will house simulators for 
multiple platforms, allowing air wings to 
brief and virtually practice them before 
heading out to the live range.

“If they get it wrong in the trainer, you 
hit the pause button on the simulation, 
have a chalk talk, get back in the trainer, 
hit reset, and you do it again,” Dorrans 

said. “When they get it right, then they 
go out and fly it, and we don’t waste time 
or gas because we didn’t get it right, be-
cause we practiced ahead of time. We just 
didn’t have that ability before.”

Air wings will practice at the ADSGF 
until the NADTC comes fully online and 
makes it possible to train together from 
simulators in disparate locations.

“Then Fallon will kind of be the 
polishing exercise, because they’ll be able 
to do those practice missions from their 
home base before they even come to Fal-
lon,” Dorrans said.

Plugging in Live Aircraft
Having begun to implement LC train-
ing and progressing toward distributed 
VC, “the next big thing is taking the VC 

Lt. Jeff Kee explores the Office of Naval Research (ONR)-sponsored Battlespace Exploitation of 
Mixed Reality (BEMR) lab located at Space and Naval Warfare Systems Center Pacific. BEMR is 
designed to showcase and demonstrate cutting edge low cost commercial mixed reality, virtual 
reality and augmented reality technologies and to provide a facility where warfighters, researchers, 
government, industry and academia can collaborate. 
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world and connecting it to the LC world,” 
Dorrans said.

The Navy wants ultimately to rely less 
on canned or embedded training scenarios 
replete with preprogrammed constructive 
units and instead have real pilots flying 
against each other, Green said. 

“There are initiatives to make those 
constructive elements better, but ultimately 
we want to be able to limit the number of 
airplanes that we have to launch and still 
get meaningful training,” he said. “The last 
step in this evolution is to take that virtual 
network and plug it into the live airplane 
so that its pilot can fly alongside or against 
people that are in simulators.”

There are a number of ways to wirelessly 
link live aircraft with simulators, Dorrans 
said, including via an aircraft’s training 
pod, the high-bandwidth data link that 
connects training aircraft back to their 

ranges. The pods’ principal current use is 
tracking the position of training aircraft to 
gauge whether a tactic and virtually fired 
weapon would have produced a kill.

“Those are essentially just data links 
down to the ground,” Dorrans said. “We 
could potentially, if we connect those data 
links to the aircraft, push constructive enti-
ties back up into that airplane. But we’re 
not there yet.”

Dorrans said there is some debate 
whether the training pods are the best way 
to connect live aircraft, with other options 
including Link 16 or “some yet-to-be-de-
veloped data link of the future” that might 
be needed to transmit the wealth of data 
required to create realistic LVC training 
scenarios.

“If you’re executing LVC, and it isn’t 
real, you’re going to do some negative 
training, and you don’t want to do that,” 

Dorrans said. “It’s important that we’re as 
highly accurate as possible. I don’t know 
if the aircraft training pods will be able to 
push the amount of information from the 
ground to the airplane and vice versa as 
required, but it’s a possible link.”

Data Security Challenges
The primary roadblock to connecting live 
aircraft with trainers is not an inability to 
physically do it—current technology could 
accomplish the task—but doing so within 
a secure network that is safe from outside 
hacking or tampering.

“That’s going to be the hardest aspect 
of LVC. We’ll figure out the data link and 
other requirements. We’ll get to where 
the finish line is, but once we’re there, 
keeping it protected is the big challenge,” 
Dorrans said. 

PMA-205 is currently developing an 

Pilots in Eglin Air Force Base, Fla., use full mission simulators as part of their training with F-35 Lightning IIs. The F-35 simulators can also be found at 
Marine Corps Air Station Yuma, Ariz., where Marine Fighter Attack Squadron (VMFA) 121 trains.
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In addition to training, Live, Virtual and Constructive (LVC) plays a crucial role in the future of naval flight testing, particularly in 
maximizing the use of live test flights.

“The hours on the airplane, the pilot’s schedule and the cost to test is so precious that you want to complement live flight and 
make it as useful as possible,” said Amy Markowich, director, Integrated Battlespace Simulation & Test Department at Naval Air 
Warfare Center Aircraft Division. Markowich also serves as DoN’s molding and simulation executive, responsible for fostering use of 
common LVC simulations, models and tools across engineering, test and training communities. 

Markowich said the goal is to find and troubleshoot as many issues as possible during virtual testing prior to any live test flights 
when problems could prove dangerous and costly.

“You don’t want to find problems in flight. That’s bad,” she said. “It’s just like training—you don’t want to get a guy out there and 
find a problem in war the first time. He doesn’t want to get his training in theater. Here, you want to find problems early enough that 
hopefully you can fix them before the aircraft gets deployed, but for sure you don’t want to discover them in operational testing.

“This lets you keep working on things when they’re not quite ready. You don’t want to burn holes in the air or burn gas if the 
system isn’t fully operational.”

Simulation also allows test engineers to create the weather conditions they need rather than waiting for them to occur naturally.
Markowich noted the degree of overlap between virtual flight testing and training, from the test-and-evaluation simulators at the 

Naval Air System Command’s Manned Flight Simulator, which served as the prototypes for some of the Navy’s flight trainers, to the 
Next Generation Threat System (NGTS), which “builds the threat environment and provides the constructive forces that drive a lot of 
the aircrew threat simulators.” 

Though built and maintained by Markowich’s department, which deals mainly in test-and-evaluation systems, the NGTS has obvi-
ous use in training scenarios that call for simulated enemy forces and projected battlespace environments and threats, complete with 
terrain data.

In Markowich’s world, ‘L’ includes testing conducted inside anechoic chambers and the Electromagnetic Environmental Effects 
(E3) facility, which bombard suspended aircraft with an array of signals to test sensors and other systems in a secure environment free 
from outside electronic interference.

“You wrap that whole environment around the airplane so it thinks it’s flying. It sees all of the threat signals and its sensors are op-
erating. At the same time, we put the pilot over in the Manned Flight Simulator, so it’s dynamic and we test his reactions and integra-
tion with the weapons systems as well. The threats react to him as well so, if he flies one way, he’ll encounter threats he may be able 
to counter. If he chooses to fly another path, he’ll have to deal with a completely different stressing situation,” Markowich explained. 
“The important part is that we have a controlled environment with no interference.” —Jeff Newman  

Test & Evaluation Community Relies on LVC

upgraded pod, which will provide the 
capability “so we could then hook up to the 
bus, and maybe push constructive targets 
up that way,” Dorrans said.

Already a chief concern across all 
domains of the Navy, data security takes 
on outsized importance once networked 
simulators are linked to live aircraft, 
Green said.

‘The next way to train’
In discussing the future of LVC, Dorrans 
envisions a scenario where, instead of 
throwing up 35 aircraft to act as adver-
saries in a live training exercise, “I can 
make 32 of them virtual or constructive 
entities within an LVC scenario and just 
fly three live aircraft.”

“It’s the next way to train,” said Capt. 
John Krouse, training branch head at 
OPNAV’s Air Warfare Division. “The 
number of sets and reps we need cannot 
be done live now because the machines 
are so expensive to operate. You cannot 
be doing basic stuff in the actual aircraft. 
When you get in the aircraft, you’ve got to 
be ready for the Super Bowl.”

Continuing the football metaphor, 
Green likened training pilots for emerging 
threats to training football players to attack 
adapting defenses.

“When you look at the complexity of 
the option plays that the NFL is running 
today, and how they’re reacting in real 
time to defenses, that’s the kind of train-
ing that we’re trying to give our aircrew,” 

Green said. “Integrated warfare requires 
that level of smarts and tight integration 
with each of the individual players, be-
cause the lines are becoming very blurred 
between who’s locating, targeting, track-
ing and ultimately shooting an adversary. 
We’re taking the best capabilities of each 
platform and melding them together. 
When we look at LVC, we want to make 
sure that we’re building it to support all 
integrated warfare, and we believe that if 
it does that, then we’ve built something 
that will work for every other mission 
that we do, whether it’s highly integrated 
or just a single asset.”

Jeff Newman is a staff writer and con-
tributing editor to the Naval Aviation News 
magazine. 
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By Joe DellaVedova

An Italian Air Force (Aeronautica Militare) F-35A Lightning II 
aircraft, called “AL-1,” completed its first transatlantic crossing, 

arriving at Naval Air Station Patuxent River, Maryland, from 
Cameri Air Base, Italy, Feb. 5.  

F-35 pilot Maj. Gian Marco D., who 
piloted AL-1 across with only 50 F-35 
flight hours of experience. Gian Marco 
completed training at Luke Air Force 
Base (AFB), Arizona, last November. 
“The aircraft was safe all of the time and 
able to fulfill the mission. We never had 
an issue,” Gian Marco said.

AL-1 departed Cameri, near Milan, 

The two-phase deployment across 
the North Atlantic to the United 
States required a total of 13 flight 
hours and was enabled by an 

Italian Air Force KC-767 aerial refueling 
tanker, which refueled AL-1 seven times 
during the ocean crossing.

The aircraft, which only had 15 flight 
hours before its pioneer flight, was the 
first international jet fully built overseas 
at the Cameri Final Assembly & Check-
Out (FACO) facility.

“This was the greatest experience of 
my whole life,” said Italian Air Force 

F-35A LighTning ii MAkes FirsT Tr AnsATLAnTic crossing

An Italian Air Force (Aeronautica Militare) KC-767 aerial refueling tanker flies 
ahead of an Italian Air Force F-35A Lightning II aircraft, known as AL-1, Feb. 
5, over Naval Air Station Patuxent River, Md. The tanker had refueled AL-1 
during a two-phase, 13-hour deployment across the North Atlantic from 
Cameri Air Base, Italy, to Maryland. 

Italian F-35 pilot Major Gian Marco D. is 
congratulated after landing AL-1 Feb. 5 at  
Naval Air Station Patuxent River, Md. 

U.S. Navy photos courtesy Andy Wolfe



winter 2016 25

F-35A Lightning ii MAkes First tr AnsAtLAntic crossing

“The efficiency 
and reliability of 
the aircraft has 
been 100 percent. 
This demonstrates 
the capability of 
the aircraft itself, 
of the program.”

Feb. 3 and flew the first leg of its jour-
ney with an Italian tanker and Typhoon 
escort aircraft to Lajes Air Base, the 
Azores, Portugal. After a weather delay 
enroute, AL-1 and the KC-767 tanker 
continued onward to Patuxent River, 
landing the afternoon of Feb. 5.

“The efficiency and reliability of the 
aircraft has been 100 percent,” Gian Marco 

said. “I’m extremely honored to be part of 
this team, along with my F-35 program 
teammates who contributed to our success.”

The aircraft will begin three months 
of electromagnetic environmental effects 
(E3) evaluation and certification while at 
Naval Air Warfare Center Aircraft Divi-
sions Integrated Battlespace Simulation 
and Test facility. 

F-35 Lightning II Fleet 
Exceeds 50,000 Flying 
Hours
ARLINGTON, Va.—F-35 Lightning II air-
craft operating at 12 different locations 
worldwide surpassed the 50,000-flight-
hour mark in February 2016. 

The first flight hour was achieved 
by an F-35B aircraft, BF-01, June 1, 
2008. The 25,000-flight-hour mile-
stone occurred in December 2014, 
six years and six months later.

As a sign of program growth and 
maturity, the second 25,000 flight 
hours were reached only one year 
and two months later. 

“The F-35 program continues to 
grow and accelerate as we complete 
additional flight testing and increase 
deliveries to our U.S. and partner 
warfighters,” said Lt. Gen. Christopher 
Bogdan, F-35 Joint Program executive 
officer. “The next 50,000 hours will be 
achieved much quicker as we double 
the size of the F-35 fleet worldwide in 
the next three years alone.”

Among the three variants, ap-
proximately 26,000 hours were flown 
by the F-35A, 18,000 hours by the 
F-35B and 6,000 by the F-35C.

To date, more than 250 F-35 pilots 
and 2,400 aircraft maintainers from 
six nations are trained, and more 
than 110 jets are jointly under con-
struction at the two F-35 production 
facilities at Cameri, Italy, and Fort 
Worth, Texas. 

An F-35C Lightning II carrier variant 
banks during a tanker refueling mission 
over the Eastern Shore of Maryland.

Italian Air Force (Aeronautica Militare) personnel celebrate the first F-35 transatlantic crossing Feb. 
5 using the first international F-35 aircraft fully built overseas at the Cameri Final Assembly & Check-
Out (FACO) facility in Italy. 

An Italian Air Force F-35A Lightning II aircraft made aviation history as it completed the first 
F-35 transatlantic crossing at 2:24 p.m. EST, Feb. 5, arriving at Naval Air Station Patuxent River, 
Md., from Cameri Air Base, Italy. 
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After completing E3 testing, AL-1 will 
join the F-35 international pilot training 
fleet at Luke AFB in May, the first of 
five F-35s Italy has committed to 
the international training fleet there. 
The next group of Italian pilots will 
start training at Luke in March 
with U.S. and other foreign stu-
dents in the multi-national 
training program.

AL-1’s arrival in the United States 
demonstrates the Italian industry’s 
capability to build and sustain a fifth-
generation fighter, an achievement made 
possible through the close partnership 
between U.S. and Italian governments 
and defense leadership.

The Italian FACO—owned by 
the Italian Ministry of Defense and 
operated by Finmeccanica-Aeronautics 
in conjunction with Lockheed Martin 
Aeronautics—has a current workforce 
of more than 1,100 Italian personnel 
engaged in F-35 aircraft and wing 
production. 

FACO will build all Italian F-35 
aircraft, is programmed to build F-35As 
for the Royal Netherlands Air Force, and 
retains the capacity to deliver to other 
European partners in the future. 

Italy is now ready to start the next 
process, the phase-in of the Italian fleet, 
which will see the first F-35 landing at 
the newly renovated Amendola Air Base, 
near Manfredonia, Italy, home of the 
32nd Wing before the end of this year.

Three distinct variants of the F-35 will 
replace the F-16 Fighting Falcon and  
A/OA-10 Thunderbolt II for the U.S. Air 
Force; the F/A-18 Hornet for the U.S. 
Navy; the F/A-18 and AV-8B Harrier for 
the U.S. Marine Corps; and a variety of 
fighters for at least 10 other countries. 
Following the U.S. Marine Corps’ July 
2015 combat-ready initial operational 
capability (IOC) declaration, the U.S. Air 
Force will attain IOC the summer of 2016 
and the U.S. Navy intends to attain IOC 
in 2018.

Joe DellaVedova is the public affairs 
director of the F-35 Lightning II Joint Pro-
gram Office in Washington, D.C. 

“We started from Cameri. We had 
bad weather. For the first day, we 

went from Cameri to Lajes Air Force Base 
in the Azores via Palma de Mallorca. This 
was the first time the F-35 had landed in 
Portugal. We had to wait out the weather 
for a day and then flew the 2,000-plus 
miles past St. Johns to Halifax to the Bos-
ton area and then we arrived in Maryland.

For safety and security reasons, 
we had four air refuelings during this 
second leg, and given how bad the 
weather was, the fourth refueling was 
done close to Pax River.

We had to go through a cold front 
and heavy headwinds (120 knots).”

You flew in formation and 
through heavy clouds, we under-
stand?

We had five aircraft total, and kept 
tight formation, and refueled in the 
clouds as well.

We had two C-130s just in case, the 
tanker, a Typhoon headed to Red Flag 
and the F-35.

Did you hand fly the plane to 
stay in formation?

The plane is very reliable, and I hand 
flew some times, but auto pilot handled 
a great deal of the flight.

What about the air refueling 
events?
We had 100 percent success even in the 
clouds. The big thing here is that the plane 
is very stable and reliable with no problems.

This is the first F-35 built on a 
new assembly line. Did that 
come into play in your calcula-
tions in flying the aircraft?

We did 15 flight hours with AL-1 prior 
to crossing the Atlantic and we had no 
issues, and I mean NO issues … We flew 

Italian Air Force test pilot Maj. Gian Marco D., also known as 

“Ninja,” is the first pilot to fly an F-35 across the ocean, a feat 

he achieved using the first F-35 built overseas. 

After the two-phase transatlantic flight from Cameri Air Base, 

Italy, which ended at Naval Air Station Patuxent River, Mary-

land, “Ninja” discussed his journey and what he sees as the 

way ahead for the F-35 program with reporters.

U.S. Navy photo courtesy Andy Wolfe
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the jet five times back-to-back to back-
to-back prior to coming. I don’t think 
that has ever been done before as well.

How many flight hours do you 
have on the F-35?
About 50 real flight hours. I was formerly 
a Tornado pilot in the reconnaissance role 
and then became a test pilot.

After the testing here, what is 
next for the jet?

We will take the first two aircraft to 
Luke Air Force Base, Arizona. Then in a 
few months will bring additional aircraft 
to Luke. This summer we will ferry num-
ber 4 and 5 to give us a full complement 
of five at Luke. All the student pilots at 
Luke fly the aircraft in the fleet whether 
U.S., Australian, Norwegian or Italian.

And the training allows us to learn 
common [tactics, training and pro-
cedures] from the ground up. We are 
building a fifth-generation approach 
from the ground up.

When you sat in the F-35 cockpit 
and flew across the Atlantic, how 
did the various systems assist 
you in the flight?

The great thing about the F-35 is 
that the human-machine interface 
(HMI) is so good and so built around 
the pilot that you don’t have to learn 
how it works, you just use it. You can 
configure the screens to fit the mission. 
The aircraft is built to understand; you 
are building a strategy, not focusing on 
managing the sensors or really focused 
on the flying function.

I was able to see the aircraft sur-
rounding me through the clouds, such 
as keeping distance with my tankers by 
using my helmet and the Distributed 
Aperture System and see the C-130s 
below me below the clouds.

Did you have any problems with 
your helmet?

No. I used the Gen II helmet and the Gen 
III has improved the helmet, but my helmet 
worked flawlessly during the flight. I was 
able to fulfill the mission and I am here.

How different is flying the Tor-
nado compared to the F-35?

How can you answer and be polite? 
There is no comparison. Recently, I flew 
the Tornado after learning to fly the F-35. It 
was a real shock to go back in time. I had to 
move my head and focus on the switches 
and sensors—you have to manage the 
aircraft to fly. The F-35 is totally different.

Let’s make no mistake about it, 
this is an historic day in which an 
Italian flew the first F-35A Italian 
assembled aircraft.

How does that feel from an 
Italian point of view?

It feels great. It is a different mind-
set. We are working at a different 
level than we have done in the 
past.

We are making history. 
We are building it, we are 
flying it, we are maintain-
ing it. We talk about facts. 
I am a pilot. We have flown 
all these flight hours with no 
problems; we are living a new 
reality. The aircraft is extremely 
reliable. We are close to 50,000 
flight hours with the aircraft. 
That is a fact.

How was the airplane 
ergonomically?

The seat is very comfort-
able; you can stretch your 
legs in front of you. The hel-
met was comfortable, and 
the seat was very support-

able and comfortable. With this helmet, 
I do not have to turn my head, which 
makes it easier as well for the pilot.

This plane is designed to drop 
bombs and fire missiles. What 
can you see going forward with 
regard to weapons training?

According to the experience I’ve built 
up in this field, during the simulator 
training on this jet, I can tell you that the 
system connection to the weapons man-
agement is so innovative and advanced 
that the pilot is able to handle it safely 
and with confidence from the very early 
stages of training. ”We have two air-to-
air pilots working with air-to-ground 
pilots and merging the cultures. You are 
not focusing on your sensors; you are 
focusing on the end objective of your 
mission.

The big difference with this aircraft 
is situational awareness. You see every-
thing, and I mean on the surface and 
on the ground and your command 

attack, defense and electronic 
warfare functions within the 

aircraft.
The [human-machine 

interface] is processing 
this and allowing you 
to be more strategic in 
your role.

You have different 
screens and different set 

ups that we are using as we fly the 
aircraft, and over time we can help 

the pilots standardize ways to use the 
two screens optimally.

I hand flew because I wanted to 
play with the screens and figure out 
how to make best use of the systems 
during flight.

Transcript adapted from full  
interview . 

Behind the Stick: Q&A with “Ninja”

U.S. Navy photo courtesy Andy Wolfe
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Located aboard Naval Air Station North Island, Cali-
fornia, the nearly $50 million building is the Navy’s 
first and only facility dedicated to the support and 
service of H-60 Seahawk multi-mission helicopters. 

The new hangar is the result of a collaborative effort 
among Naval Base Coronado; Naval Facilities Engineer-
ing Command Southwest (NAVFAC); and Naval Air 
Systems Command (NAVAIR) H-60 Multi-Mission 
Helicopter program office (PMA-299), said FRCSW Com-
manding Officer Capt. Timothy Pfannenstein.

“This building is a generational leap forward in sup-
porting our aviation fleet,” Pfannenstein said. “It sets the 
tone for the future of FRCSW and is a physical representa-
tion of one of our four pillars within the FRCSW com-
mand strategy—that of infrastructure renewal.”

The facility will significantly improve the readiness 
of H-60 aircraft.

“With 30 bays, we will perform maintenance without 
aircraft waiting for spots,” he said. “Reducing wait gener-
ates readiness. The building will consolidate our inte-
grated production team, which will reduce transit time 
for talent, skills, materials, and tools and generate efficient 
use of all of our resources. Doing so reduces costs and 
improves speed. Doing both generates readiness.”

Rear Adm. Paul Sohl, commander, Fleet Readiness 
Centers, challenged the FRCSW H-60 workforce to ex-
ceed previous production levels.

“You produce nearly half of the H-60s that the fleet 
needs,” Sohl said. “That number last year was about 50. 
With this new hangar, that capacity can grow to 80.” 

Along with increased capacity, the facility was able to 
consolidate three buildings into one, co-locate all vertical 
lift employees in one facility and improve energy efficiency.

The facility’s energy efficient design uses natural light 
as much as possible and features exterior building skins, 
which sandwich the insulation for both cool and heat 
reducing energy costs, Sohl said. 

“Across the FRC enterprise we are seeing more 
products through less expenditure of electricity, water 
and fuel, and that really translates directly into readi-
ness,” said Assistant Secretary of the Navy for Energy, 
Installations and Environment Dennis McGinn. “This 
building is an example of getting product out while ex-
pending less energy, by being smart in how you design 
it and the processes.” 

Construction of the new facility began in December 
2012 and resulted in the demolition of 10 buildings, three 
of which were used to maintain H-60s.

Jim Markle is a public affairs specialist at Fleet Readi-
ness Center, Southwest, in North Island, Calif. 

Fleet vertical lift squadrons can expect their 
assets returned more quickly now that Fleet 
Readiness Center Southwest’s (FRCSW) new 

100,000-square-foot helicopter maintenance 
facility opened for business Jan. 21.

By Jim Markle

New FRCSW Helo Facility Opens

From left, Deputy Assistant Secretary of the Navy (Energy) Joseph M. Bryan; 
Naval Facilities Engineering Command Southwest construction manager Lt. 
j.g. Nicholas Peskosky; and Commander, Fleet Readiness Centers Rear Adm. 

Paul Sohl (far right) look on as Assistant Secretary of the Navy for Energy, 
Installations and Environment Dennis McGinn, (second from right) and Fleet 

Readiness Center Southwest (FRCSW) Commanding Officer Capt. Timothy 
Pfannenstein cut the ceremonial ribbon to mark the completion of FRCSW’s 

new 100,000 square-foot H-60 Seahawk helicopter maintenance facility. 

Smarter,  
FaSter
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The new 100,000-square-
foot helicopter maintenance 
facility at Fleet Readiness 
Center Southwest, Naval Air 
Station North Island, Calif., 
opened for business Jan. 21. 
The building is the Navy’s first 
and only facility dedicated to 
the support and service of the 
H-60 Seahawk. 

An H-60 Seahawk helicopter is maneuvered into the new Fleet Readiness Center Southwest helicopter facility. Construction of the new facility began in 
December 2012 and resulted in the demolition of 10 buildings, three of which were used to maintain the H-60s. 
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NDI technician is not a rate by itself, but a part of the 
AM rate, and responsible for performing structural 
integrity checks on aircraft components. AMs play 
a vital role in all levels of aviation maintenance. At 

the squadron level (organizational level), they are responsible 
for the upkeep of aircraft structural components, as well as all 
hydraulic and tire and wheel systems. Fleet Readiness Centers 
(intermediate level) perform specialized repair of structural 
subcomponents. These special NDI skills require Sailors to 
receive additional advanced technical training. When they 
complete this training, graduates earn a special Navy Enlisted 
Classification, which they retain throughout their enlisted 
naval careers.

Non-destructive inspection gets its name from the manner in 
which inspections are completed. Inspections are performed on 
metal or composite items using six different methods, depending 
on the type of part to be inspected and technical requirement.

The first method used to identify surface defects is known as 
fluorescent penetrant inspection. Fluorescent liquid is highly sen-
sitive to black light when it is applied to a clean surface of a metal 
part. The liquid is allowed to dwell on the part for a set period of 
time to ensure it settles into any surface discontinuities. Once the 
excess liquid is removed, any remaining liquid that puddles on 
the surface may be a sign of an unacceptable condition. 

Next method is visual inspections, where digital microm-

eters and borescopes allow the technician to look inside certain 
parts without disassembling or damaging the parts.

Another useful inspection for surface and near-surface defect 
detection is the eddy current inspection technique. This method 
uses a probe that emits a small electromagnetic field. As the field 
interacts with the surface area of the inspected part, it detects 
changes in material density. These changes can be interpreted as 
indications and viewed on the screen of the test unit.

Magnetic particle inspections help detect surface and 
subsurface defects of ferrous metals, which is ideal for steel 
components. A magnetic field is produced within the part by 
a magnetization process. If defects are present, they will form 
smaller magnetic fields that can be seen with the use of fluores-
cent ferrous metallic media and a black light.

The ultrasonic inspection technique works in much the same 
way as it would if one went to the doctor’s office. This method 
detects indications with the use of ultra-high frequency sound 
induced into the part. The propagation of the sound through 
the part can be read using a visual unit. This is the primary 
means for inspecting composite materials. 

Finally, the radiographic inspection brings the power of X-
rays into detecting inner part defects. The exposed radiographs 
are viewed and inspected using digital processing.

With its unique niche within the AM community, NDI of-
fers Sailors a challenging career field. 

Aviation maintenance is a highly diverse and technical field comprised of a variety of skill sets. Non-destructive 
inspection (NDI) technician is one of many such specialties within the aircraft structural mechanics (AMs) rate.

CheCkiNg for iNtegrity:
Non-Destructive Inspection Technicians
By Naval Air Force Atlantic Public Affairs
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The Commander, Fleet Readiness Centers (COMFRC) is 
the Navy’s shore-based, aircraft and depot-level aviation 
maintenance provider for the Naval Aviation Enterprise.

   Civilian Job Opportunities
n Aircraft Electrician

n Machinist
n Electronics Mechanic 
n Welder
n Inspector (Non-Destructive Testing)
n Painter
n Electronic Measurement Equipment  

Mechanic (Calibration Mechanic)
n Aircraft Engine Mechanic
n Pneudraulic Mechanic

COMFRC Depot Locations 
n FRC East at Marine Corps Air Station Cherry 

Point, North Carolina
n  FRC Southeast at Naval Air Station 

Jacksonville, Florida
n  FRC Southwest at Naval Air Station North 

Island, California
n  FRC Mid-Atlantic at Naval Air Station  

Oceana, Virginia
For information about job opportunities at our FRC 
Depots and to submit your resume, contact the 
applicable Human Resources Office:

n  FRC East (Cherry Point, NC):  
CHPZ_FRCE_JOB_FAIRS@navy.mil

n  FRC Southeast (Jacksonville, FL):  
FRCSE_HRO@navy.mil

n  FRC Southwest (North, CA):  
FRCSW_HR_STAFFING/RECRUITING@navy.mil

n  FRC Mid-Atlantic (Oceana, VA):  
FRCSE_HRO@navy.mil

Or visit www.usajobs.gov
COMFRC uses several noncompetitive hiring authorities such as 
Veterans Recruitment Appointment (VRA), Veterans with a 30 percent 
or more disability rating and Schedule A appointments to quickly hire 
qualified candidates. For explanation of veteran hiring authorities 
visit: http://www.fedshirevets.gov/job/shav/index.aspx

MAKE A DIFFERENCE  
COMFRC needs your experience and skills to maintain,  
repair and overhaul aircraft

nOte: Vacancies may not exist in every job series at all times or at all sites.  
U.S. Citizenship and the ability to obtain and maintain a security clearance 

are required for all positions
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Professional Reading
By Cmdr. Peter Mersky, USNR (Ret.)
Professional Reading
By Cmdr. Peter Mersky, USNR (Ret.)

Devotion  
Adam Makos. Ballantine 

Books, New York, NY. 
2015. 440 pp. Ill. $28

The word means many things to many people, but this simple 
title now identifies the definitive account of what is arguably 
the most legendary aviation story of the three-year Korean 
War; one that has tremendous meaning for today’s society, es-
pecially in an America still torn by racial strife that shows little 
sign of ending in our lifetime. 
In its simplest terms, it is the story of one man’s decision to 
come to the aid of another man, a friend, in dire straits. In 
more complex terms, it is the story of one white man’s decision 
to throw caution to the wind in an incredible risk-all decision 
to rescue a wartime friend, a black compatriot, shot down and 
in direct risk of dying in the frozen cold and snow of a foreign 
land, as enemy troops close in. Melodramatic? Maybe, but that 
is just what happened in December 1950 near the fabled Chosin 
Reservoir of North Korea. The story is well known, always 
described in any history of that war, but not until now, some 65 
years later, has the deeply personal story of these two men been 
completely told.

“The Flight of Jesse Leroy Brown,” a book-length biography of 
the first black naval aviator (although there is some evidence that 
another man can claim that distinction) was published in 1998 
by the Naval Institute and tells the same story. However, “Devo-
tion” now tells it from the side of Jesse Brown’s squadron mate, 
Tom Hudner of Massachusetts, who made the unenviable deci-
sion to crash land his own craft in what would prove an unsuc-
cessful attempt to save his friend’s life.

The book is somewhat long by today’s standards and there 
are errors in terminology, but the author is a fine writer and, 
overall, it’s the best book yet on the subject. There are also 
several excellent photos, especially the last one showing Brown 
and four of his friends marching up the flight deck of carrier 
USS Leyte (CV 32) toward their aircraft. Meant solely as a silent 
tribute to Brown and his friends, the photo is the only one in 

the book without a caption. There is also a painting illustrating 
Hudner’s intentional crash-landing near Brown’s F4U Corsair 
as other squadron fighters orbit overhead. I have seen—and 
criticized—many such graphics in more than 40 years of 
reviewing books, but I have to say that this work by artist Matt 
Hall is one of the finest I have seen. If you know what to look 
for, the details are astounding, including the deflection of the 
Corsair’s rudder and the wing’s lowered flaps as Hudner tries to 
land in a relatively small area of snow and ice to get to his badly 
injured friend. It is excellent work, something no photo can 
duplicate.

“Devotion” alternates between each man’s story, beginning 
with their pre-Navy life, focusing especially on Brown’s child-
hood as the son of a Mississippi sharecropper, enduring hot sum-
mers in the fields along with more-than-occasional jibes from 
neighbors and their children and limited food and clothing for 
the Brown family as they grew. In stark contrast, Hudner knew a 
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life of ease and financial security as he grew to young manhood, 
eventually attending the U.S. Naval Academy at Annapolis. 
Brown went to Ohio State University where he went through 
ROTC before entering Navy flight training, which at times was a 
struggle. At one point his performance, or lack of it so far as his 
instructor was concerned, pointed to his washing out. However, 
the instructor had faith in his student and convinced board 
members to give Brown another chance. Brown and Hudner ulti-
mately received their wings of gold and met as members of Strike 
Fighter Squadron (VF) 32, each learning from the other as time 
went by. The friendship would serve as the basis of their ultimate 
heroic mission on Dec. 4, 1950.

Besides the men of “Fighting ’32,” the author also introduces us 
to a squad of men from the 7th Marines, young grunts, most fac-

ing their first combat against a determined, well-equipped enemy 
of mostly Communist Chinese soldiers clad in quilted white gear 
that blended well in the frozen snow and often low-light conditions 
of early December in the North Korean terrain. On the face of it, 
the presence of these hard-pressed Marines may be a little out of 
place, but they are certainly part of the overall story and give a vital 
picture of what the ground combat was like and what the Navy 
and Marine flight crews faced during the attack that preceded 
Brown’s crash, and the heart-breaking attempt to rescue him.

When the narrative returns to Brown and Hudner, it already 
has long been evident from where the book got its title. A har-
rowing tale sure to thrill aviation enthusiasts and war buffs alike, 
it is ultimately the friendship shared by these two men and the 
heroism it inspired that makes this volume worth your time. 

Artist Matt Hall’s painting illustrates Hudner’s intentional crash landing of his Corsair on the snow capped mountains near the Chosin Reservoir, North 
Korea, in order to rescue his friend-Ensign Jesse Brown who was trapped in his Corsair.
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This publisher has put out 
quite a few biographies of Na-
val Aviation personalities in 
the last 20 years. The latest is 
about the pioneering test pilot 
Frederick “Trap” Trapnell, an 
aviator who might not be as 
well known, but whose influ-
ence on the development of 
Navy aircraft and the proce-
dures involved in flying them 
was no less as vital as those of 
his more famous compatriots.

A father-and-daughter 
team, the son and grand-
daughter of the man they 

describe, has written a straightforward but obviously loving 
and admiring account of Trapnell and his career as a naval 
aviator in the decades that saw great steps forward, many by 
his own direct participation and direction. As a commander in 
1941, he had a major hand in the redesign of the XF4U-1 Cor-
sair which, although there were respected aviators who never 
liked Vought’s big gull-winged fighter, became one of the fleet’s 
primary carrier aircraft during World War II and went on to 
enjoy a distinguished post-war career into the 1950s and across 
other conflicts, including Korea and the 1956 Suez War in the 
Middle East.

Trapnell test flew the Japanese Zero captured after it crashed 
in the Aleutian Islands in 1942, and was the first Navy pilot to 
sample the Bell P-59 jet fighter, the wave of the future that he 
became intimately involved with after the war. Taking com-
mand of the test center at Naval Air Station Patuxent River, 
Maryland, Trapnell ran a tight but aggressive operation that 
helped develop the Douglas AD Skyraider, again another long-
lived, highly successful attack carrier aircraft that saw a great 
deal of action through Vietnam in the 1960s. 

Several of the Navy and Marine Corps’ top aviators worked 
for him, including two war aces, then-Lt. Cmdr. E.L. “Whitey” 
Feightner, and then-Lt. Col. Marion Carl, both highly experi-
enced men that brought their own individual brand of flying 
to their assignments at Pax. Oddly, very little is written in this 

new book about Feightner, and not too much about Carl, each 
of whom had encounters with their four-striper boss. The cap-
tain demanded the utmost professionalism from his test pilots 
and occasionally, if he was not satisfied with their reports, 
Trapnell would take up their plane to make his own assess-
ments and write-ups. It was just his way, and his men respected 
his opinion, which often corresponded with theirs. The test 
pilots at Pax in the late 1940s set the tone for today’s testing 
operations, and it’s in this arena that Trapnell is best remem-
bered—and rightly so.

He was not always involved with testing. He did have a car-
rier command in the middle of World War II that put him in 
the thick of some of the heaviest naval engagements at Leyte 
Gulf in the Philippines. Trapnell took over a small carrier that 
transported replacement aircraft that was having morale prob-
lems when he arrived. He quickly remedied the situation and 
his crew became appreciative of their new commanding officer, 
which made for a much happier ship. Although he was known 
as a tough, demanding skipper, he was also an understanding 
and highly capable leader, never failing to do the same flights 
and reports he expected of his younger aviators.

The book continues into the 1940s and 1950s when aviation 
transitioned from the tried-and-true piston-engine era to that 
of the jet turbine in both military and civilian aircraft. Jets took 
a lot of getting used to for the veteran aviators of World War 
II, and the Korean War saw use of both types in heavy combat 
over the dissected peninsula.

Trapnell reluctantly left his long-time billet at Pax to take 
command of one of the Navy’s newest and biggest carriers, USS 
Coral Sea (CVB 43), but only for a short time as he was promot-
ed to rear admiral and reassigned to take charge of planning for 
Naval Aviation’s future role in nuclear operations. However, he 
suffered a major heart attack, from which he recovered, but a 
subsequent physical revealed other problems and he was forced 
to retire while being advanced to vice admiral.

“Harnessing the Sky” tells the story of one of the Navy’s less-
er-known pioneers whose influence on test and development 
has been felt for a long time. The writing is simple and direct as 
the career of such a man dictates and adds to the background 
of the pivotal role Trapnell played in the development of Naval 
Aviation at various critical times.  

Harnessing the Sky: Frederick “Trap” Trapnell, the U.S. Navy’s Aviation Pioneer, 1923-52
Frederick M. Trapnell, Jr. and Dana Trapnell Tibbitts  
Naval Institute Press, Annapolis, MD. 2015. 239 pp.  Ill. $29.95

Editor’s Note: A feature on Frederick “Trap” Trapnell and this biography appeared in the Fall issue of Naval Aviation News. In this edi-
tion, our book reviewer and naval aviation historian shares his take on the biography of the test pilot’s test pilot.
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