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SQUADRON FIGHTER PILOTS: THE UNSTOPPABLE
FORCE OF INNOVATION FOR 5TH GENERATION
ENABLED CONCEPTS OF OPERATIONS
2016-02-28 By Edward Timperlake
The skillfulness and success of ﬁghter pilots in aerial combat is an extensively researched yet
modestly understood and fundamentally complex concept.
Innumerable physical and psychological factors along with chance opportuni=es aﬀect a pilots
facility for success in air combat.
Perhaps the best narra=ve of the intangibles of the skill and courage of a ﬁghter pilot was
captured by the author Tom Wolfe in his seminal work The Right Stuﬀ.
From the ﬁrst day a perspec=ve ﬁghter pilot begins their personal journey to become a valuated
and respected member of an elite community, serving as an opera=onal squadron pilot, the
physical danger is real.

General “Dog” Davis during the SLD Interview in his office in Cherry Point when he was the head of
Second Marine Air Wing.(Credit: SLD)
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But so is the most signiﬁcant force for being the absolute best that a ﬁghter pilot can feel which
is day in and day out peer pressure by those they really and truly respect, their squadron mates.
One point that has to be noted is that in the cycle of ﬁghter designs some aircraH have were
designed with a crew concept. Examples are the F-4 Phantom II at one =me ac=ve in the Air
Forces of 12 na=ons, the USN F-14, and some type/model/series (T/M/S) of the F/A-18 and the
F-15E.
The two ﬂying warriors regardless of T/M/S and designa=on RIO-Radar Intercept Oﬃcer for Sea
Services or WSO-Weapon System Operator for USAF were 100% peer partners and the ﬁghter
could not have engaged to ﬁght and win without solid crew mutual support in the cockpit. The
use of the term Fighter Pilot in no ways ignores this partnership.
It is just that so far 5th Gen TacAir, F-22 and F-35 are single seat aircraH.
To understand the intangible of pilot performance and the future combat success of the F-35,
Lightning II, one just has to listen to what the military pilots who actually are ﬂy the aircraH are
saying, all other cri=cs are second order.
The new batch of F-35 aviators is s=ll being led by Flag Oﬃcer aviators (0-7 and above) who
have gone before. Those leaders began their ﬁghter pilot journey in earlier genera=on tac=cal
combat aircraH.
But the intangibles of squadron ﬂying and learning transcend genera=ons.
Un=l October 2015 Marine Corps pilots ﬂying the F-35B have been second tour pilots. That is,
they are pilots with ﬂying backgrounds and with combat experience.
The VMFAT-501 Warlords, the squadron focused on ini=al combat training at MCAS Beaufort
had their ﬁrst tour “nugget” pilot coming to ﬂy the F-35B. That ﬁrst tour Naval Aviator serving
as a Marine pilot is just the ﬁrst of thousands that for decades to come will join the F-35 global
ﬁghter pilot world.
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Maj. Gen. Jay Silveria, U. S. Air Force Warfare Center commander, has a laugh with Airman 1st Class
John Patterson, 33rd Aircraft Maintenance Squadron, after completing his final qualifying flight in the
F-35A Lightning II Sept. 26 at Eglin Air Force Base, Fla.
Silveria became the first general officer in the Department of Defense to qualify in the fifth generation
fighter. He completed his training with back-to-back flights and hot pit refueling. (U.S. Air Force photo/
Samuel King Jr.)
This is what Lt. General “Dog” Davis (an AV-8 pilot), the Deputy Commandant of Avia=on, once
the I Pad genera=on pilots coming into the force:
“I think it’s going to be the new genera=on, the newbies that are in the training command right
now that are gehng ready to go ﬂy the F-35, who are going to unleash the capabili=es of this
jet.
They will say, ‘Hey, this is system will give me. Don’t cap me; don’t box me in.”
It can never be underes=mated how important it is that the now senior avia=on commanders,
regardless of service or country, had to rise successfully through squadron life to arrive at the
top of Wolfe’s pyramid of excellence in their speciﬁc combat aircraH whether they ﬂew F-4s,
AV-8s, F-14s, F-15s, F-16s or F/A-18s.
It is a brutal fact of winning or losing an air campaign that past combat experience in the air
count can count strongly regardless of ﬁghter ﬂown at the =me.
3 of 23

Second Line of Defense

The current new cohort of F-35 Squadron pilots, at all ranks, are building on a powerful legacy
of air combat forces that have been forged in a life and death cauldron of two magniﬁcent
victories.
A perfect example of the genera=onal transi=on of a tested pilot raising in rank to senior
general oﬃcer command who is now leading his ﬁghter pilots into the future is the
Commanding General of the USAF Warfare Center, Nellis AFB 5, Major General Silveria, who
graduated from USAFA ’85 during the Cold War, who now is a qualiﬁed F-35 pilot.
From his USAF oﬃcial bio: General Silveria has ﬂown combat sor=es over the Balkans and Iraq
and served as Vice Commander at Bagram Air Base in Afghanistan. He is a command pilot with
more than 3,800 hours in the T-37, T-38, F-15C/E, HH-60 and F-35A aircraH.
General Silveria’s command saw on January 15th, 2016, the ﬁHh F-35A landing at Nellis, and
was the ﬁrst F-35A fully conﬁgured for the planned ini=al opera=onal capability for the USAF
next year.
This speciﬁc aircraH addi=on to the weapons school marked a crucial moment in shaping the
way ahead, as General Silveria comments:
“Having this aircraH at Nellis represents the beginning in the opera=onal tests in earnest for the
F-35 program and represents the beginning of tac=cal development of the F-35 at the weapons
school.
We have some F-35s here in earlier conﬁgura=ons, but the plane, which landed today, is the
plane we will go opera=onal with.
We need this aircraH and this conﬁgura=on to shape the tac=cs in taking the aircraH into
opera=on in 2016.
This is the ﬁrst of many as more F35s will ﬂow into Nellis this year and next.
The pilot who has landed today is the ﬁrst pilot in the 57th Wing in Nellis, which will be wri=ng
the syllabus for the Weapons School with the ﬁrst pilots gradua=ng from that program in 2018.”

The Past as Prologue
These now senior combat pilot commanders, albeit much junior at the =me, achieved two
magniﬁcent victories; winning the air rivalry against the USSR in the Cold War and achieving an
historic allied success in the magniﬁcent air campaign of Desert Storm.
The lesson for the air power rivalry between the US and USSR is rather straighnorward: the
technology had to be available but it also had to be successful understood and employed.
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A historical take away from the cold/hot war air baoles is that in the air-to-air mission a country
that equips its ﬁghters with airborne radar and sensors allows more autonomous ac=on and
actually favors tac=cal simplicity and opera=onal autonomy—even though the equipment
becomes more complex.
In air-to-ground, airborne simplicity indicators are usually smaller forma=ons and allowance to
maneuver independently into weapon launch envelopes primarily in a weapons-free
environment. Embedding technology into the weapon itself –bombs and rocket-ﬁred weapons–
has also made a revolu=onary diﬀerence.
In air combat a na=on must always assume a reac=ve enemy can develop the necessary
technology to try and mi=gate any advantages. With the worldwide prolifera=on of weapons
even a second or third world na=on might have state-of-the art systems.
The air war over the skies of Vietnam and in the Middle East in the Yom Kippur War was
between two avia=on technology peer compe=tors because of USSR TacAir type/model/series
(T/M/S) support to aerial advisories.
The lesson on the Cold War US-USSR rivalry is that air combat leaders must be able to adjust
during the course of an air baole or war by changing strategy and tac=cs, to achieve exploita=on
of the enemy’s mistakes or weakness.
Aircrews must be adaptable enough to follow changing commands from leadership and also, on
their own ini=a=ve, to change tac=cs to achieve local surprise and exploita=on. Like the quote in
Animal House: “knowledge is good.” In the cockpit, it can be a lifesaver and aid in mission
accomplished.

The F-117 was key strike asset during Desert Storm which combined stealth with precision strike..
(Credit photo: http://www.usafnukes.com/picture_page.html)
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An air-to-air engagement totally slaved to a ground controlled radar aoack, the USSR model was
a colossal failure and deadly to a lot of pilots locked into such a system.
A booom-up approach with evolving aircraH system capabili=es in a compe==ve airframe makes
for adap=ve, crea=ve aircrews that will have a large repertoire of tac=cal moves and a beoer
chance of gehng inside an opponent’s Observe, Orient, Decide and Act (OODA) loop.
This is true for both air-to-air and air-to-ground combat missions.
As the history of war in the air shows it was a constantly evolving process of human factors
integrated into technology. The Cold War ended well for humanity and a lot of courageous
pilots, bold leaders, and smart technologists deserve a lot of credit for this great victory.
The US would be wise to remember the lessons learned and along the way the loss of very good
men in the air who paid in their blood for America and our allies today to have the best
technology available ﬂown by best combat aviators a country can produce.
And the challenge will be to shape evolving concepts of opera=ons to take advantage of the
5th genera=on aircraH and the associated new tools of combat.
With respect to the Desert Storm Air Campaign, a US Air Force ﬁghter pilot at the rank of
Squadron Commanding Oﬃcer (0-5 LTC) succeeded in refocusing the combat poten=al of
airpower that carries forward to this day:
In a Breaking Defense piece published on January 20, 2016, Lt. General Deptula (F-15 Fighter
Pilot) looked back at Desert Storm and its applied its lessons to the current air opera=on in the
Middle East:
When the clock hit 0300 on January 17, 2016 in Baghdad, it marked the 25th anniversary of the
start of Opera=on Desert Storm, a turning point in the conduct of modern warfare.
Desert Storm changed major conﬂict in ﬁve principal ways:
It set expecta=ons for low casual=es–on both sides of the conﬂict;
It presaged precisionin the applica=on of force;
It introduced the conduct of a joint air campaign that integrated all service air opera=ons under
the func=onal command of an airman;
It established desired eﬀects as the proper focus of strategy and of the ensuing planning and
conduct of opera=ons;
And it relied on airpowerfor the ﬁrst =me ever as the principal force in the strategy and
execu=on of a war.
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Ground forces ac=ng as a blocking force while airpower destroyed enemy forces from above
during the 43 days of Desert Storm airpower. Only in the last four days of the conﬂict were
ground forces commioed to combat with the goal of evic=ng Iraq’s occupying forces from
Kuwait.
Desert Storm’s opening-night aoacks signaled a radical departure in the conduct of war. This
was not a linear rollback campaign: It was a strategic campaign using focused aoacks against key
nodes in a concurrent, simultaneous fashion.
More than 150 discrete targets—in addi=on to regular Iraqi army forces and surface-to-air
missile sites—made up the master aoack plan for the ﬁrst 24 hours. The war began with more
targets aoacked in one day than the total number of targets hit by all of the Eighth Air Force in
the years 1942 and 1943 combined.
That was more separate targets aoacked in less =me than ever before in history.

US Jets from 4th Fighter Wing Fly Over Oil Fires Set by Retreating Iraqi Forces during Operation
Desert Storm. USAF Photo.
The ﬁrst two challenges required technological solu=ons that simply had not matured un=l the
late 1980s.
Those two solu=ons were stealth and precision.
To provide insight into the importance of those two developments, during the ﬁrst 24 hours of
Desert Storm, stealth, precision and eﬀects-based planning allowed the use of just 36 stealthy
aircraH armed with precision-guided muni=ons against more separate targets than the en=re
non-stealthy/non-precision air and missile force launched from the en=re complement of six
aircraH carriers and all other ships in the theater combined.
That stealthy F-117 force ﬂew fewer than 2 percent of the campaign’s combat sor=es, yet struck
more than 40 percent of all Iraqi ﬁxed targets.
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The combat leverage that stealth made possible in the Gulf War can be further seen in the case
of the ﬁrst non-stealthy aoack on one target with three aim points on Shaiba airﬁeld in the
Basrah area of southeast Iraq.
It took four Navy A-6s dropping bombs, four Saudi Tornado bomb droppers: ﬁve Marine Corps
A-6Bs for jamming acquisi=on radars, four Air Force F-4Gs taking out one type of surface-to-air
missile system, 17 Navy F/A-18s taking out another SAM system, four addi=onal F/A-18s as
escort, and three drones to force the enemy radars to radiate. That made for a total of 41
aircraH, with just eight of them dropping bombs on three aimpoints connected with just one
target.
At roughly the same =me, the US had 20 F-117s airborne, with all 20 dropping bombs on 38 aim
points associated with 28 separate targets. So less than half the number of aircraH hit more
than twelve =mes the number of aim points.

Enter Today’s Squadron Pilot
Among the most intangible quali=es of a combat force are those cultural factors that inﬂuence
its basic ﬁgh=ng capabili=es. These quali=es can be of paramount importance.
To take what is the most sensa=onal example, consider the Kamikaze pilot. No mere quan=tate
assessment of the Japanese tac=cal avia=on forces of the Second World War could have
accounted for Kamikazes. Only an assessment of cultural characteris=cs could have keyed
analysts to the possibility. In retrospect, we can understand that the Japanese belief in the
divinity of their empire and the cultural abhorrence of shame could allow for crea=ng pilots
suﬃciently mo=vated to embrace suicidal missions.
The example of Kamikazes is not representa=ve of this discussion, but only illustrates those
cultural factors, despite their intangibility, must somehow be reckoned with.
One of the essen=al elements of crea=ng a successful combat ﬁghter pilot is simply mo=va=on
oHen expressed as dedica=on, heart, will, ambi=on or compe==veness. It captures the quali=es
of a ﬁgh=ng force that makes its warriors enthusias=c rather than lackadaisical or dispirited.
Of course inside the ever advancing complexi=es of 21st Century 5th Gen aircraH technology
and the resul=ng con-ops there is a factor of also recognizing a ﬁghter pilots a technological
capability match which is the capacity of a pilot to understand and operate the rather
sophis=cated technology of their state-of-the-art aircraH.
So the challenge for any serious na=on that invests in an Air Force is to select, train and employ
the best ﬁghter pilot they possibly can. If Fighter Pilots could be engineered like engineering
ever advancing physical technology it would have already been done.
But that is not the case so an approxima=on of pilot eﬀec=veness can be made on basis of
training un=l real combat becomes the ﬁnal and ul=mate judge.
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Techniques for transforming ﬂedging students into proﬁcient combat pilots have evolved
through the years as the result of much research and development. Although training
techniques cons=tute a necessary, although not completely suﬃcient, component, they are
actually becoming increasingly important as weapons and warfare become more complex.
There are, of course contributors to pilot proﬁciency other than training techniques.
The inborn abili=es some pilots seem to possess play a huge part. But there is liole reason to
believe individuals with these natural abili=es exists dispropor=onately among na=ons.
In fact the actual combat history of kill ra=os show that many na=ons can produce both Aces (5
kills) and even super-aces with many many aerial victories. What clearly does play a role and
can diﬀer signiﬁcantly from one na=on to another are the cultural and social quali=es that give
air-crews the mo=va=on to ﬁght and the basic capacity to successfully use the technology in the
aircraH and weapons they ﬁght with.
“Flying should be an inherently dangerous business to weed out the weak s=cks,” is a Marine
pilot’s saying. One would hope that there could be less drama=c and much more cost-eﬀec=ve
method for developing aviators.
But a brutal fact of combat is to that be a good combat pilot one must ﬂy the aircraH well right
up to the edge of it’s ﬂight envelope.
It is in the early training toward their “Wings” all the worlds air forces must train their pilots to
simply ﬂy successfully so at least they will not crash their aircraH frequently.
Beyond safely ﬂying around the base ﬂag pole, the real focus of crea=ng a successful Squadron
Fighter Pilot rests in the dynamics of combat training and then subsequent proﬁciency training
as the individual rotates in and out of a squadron.
The list is not complete but combat training for the ﬁrst tour “nugget” has drivers such as a
Training and Readiness syllabus (T&R Manual). Diﬀerent Air Forces have diﬀerent names but it is
a check list of “hops” increasing in complexity that a newly arrived aviator must successfully
accomplish to advice in sequence in order to become fully combat qualiﬁed.
A key intangible, that should never be overlooked, is the source of instructors during this
combat training cycle, along with measurable indices such as live ﬁring/weapons release, and
simulator training Combat training is a progression of building block sor=es of more and more
demanding tac=cal and weapon training ﬂights that will ul=mately rise to the level to operate
their ﬁghter against the highest threat environment in the world.
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150522-N-BQ308-110 ATLANTIC OCEAN (May 22, 2015) As fast as its name, an F-35B Lightning
II screams past a flight deck handler as it takes off during flight operations aboard the amphibious assault
ship USS Wasp (LHD 1).(U.S. Navy photo by Chief Mass Communication Specialist William
Tonacchio/Released)
Once an aviator in any na=on has achieved the dis=nc=on that the leadership thinks they are
ready to go to war, they either enter a combat theater, or must con=nue in demanding
proﬁciency training. Also aHer their ﬁrst tour because they may have been cycled out of ﬂying
for another assignment, a ﬁghter pilot eventually returning to the cockpit must begin
proﬁciency training all over again.
Elements of proﬁciency training can include actual combat: which is everything.
It is important to recognize that US and some Allied airpower forces, have had some previous
combat ﬂying aHer Desert Storm, such as over the Balkan sky and in Iraq called Northern Watch
and Desert Fox. US airpower has been engaged in constant combat since soon aHer 9/11.
Like the legacy of WWII to the Cold War and Deseret Storm this demanding combat ﬂying,
thankfully with far fewer causali=es, is a huge factor experienced by this genera=on as they
advance in rank to lead the next genera=on of Squadron Pilots.
Time in the air, and speciﬁcally =me in type doing tac=cal ﬂying is of utmost importance.
Without actual combat intensive training can include advanced exercises such as Red Flag and
also very speciﬁc focused training such as going through the Top Gun program. Such programs
greatly inﬂuence not only proﬁcient tac=cal ﬂying to edge of the envelope, but also create a
cri=cal dynamic fed-back loop of ever improving combat tac=cs to ﬁght and win.
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Ed Timperlake with Admiral Scott Conn outside of the NSWC building at Fallon after the Second Line
of Defense interview.
According to Admiral Conn, “We are working at Fallon at expanding the capability for Naval
avia=on to operate in an expanded baolespace.” And the Admiral made it clear that this was
being done with adding capabili=es like the F-35, and leveraging joint and coali=on capabili=es
into what we are calling an aoack and defense enterprise.
This is very evident a Fallon because, a perfect example of real =me dynamic development of
combat con-ops was described by Rear Admiral Scoo Conn, (F/A-18 Fighter Pilot) Commander
Naval Strike and Air Warfare Center:
“Ques=on: We found it interes=ng that your strike integra=on training involves as well regular
dialogue with the deployed carriers and apparently you work in support of the deployed ﬂeet as
well in shaping TTPs, which they might need in ongoing opera=ons. Could you speak to that
process?
Admiral Conn: NSAWC innovates in peace=me while providing the reach back support to adapt
in war. We are in regular communica=on with the deployed carriers, and provide technical and
tac=cal reach back support to address observed shornalls in combat to exis=ng TTPs.
An historical example of how NSAWC provided reach back support to the forward deployed
warﬁghter was in the early stages of Afghanistan opera=ons. Ground commanders needed
aircraH to strafe at night. To do this straﬁng mission at night, aircrew needed to put an airplane
below mountaintops, perhaps in a valley, provide bullets precisely and then pull oﬀ target, and
not ﬂy into the terrain.
When NSAWC got this request, in a maoer of weeks because it wasn’t overnight, a couple
weeks, we came up with the tac=cs, techniques, and procedures for the ﬂeet to execute that
mission. We then folded those TTPs into our training for follow on deployers.
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And the connec=vity we have with the ﬂeet through modern communica=ons allows for an
ongoing combat learning process between Fallon and the ﬂeet and this ﬂow of informa=on is
central to the process of training in the 21st century.”

The Squadron Pilots Get Their Hands On The F-35
Before the ﬁrst F-35 Lightning II took oﬀ, American and allied defense industries were put to the
test: build the very best. They have met that challenge.
“Scien=sts dream about doing great things. Engineers do them” from the James Michener book
Space. The quote originated from one of the legendary American Aeronau=cal Engineers, Jack
Runckel who began with NACA before WWII and ﬁnished with NASA. As many history books
state: During World War II, NACA was described as “The Force Behind Our Air Supremacy.”
Just like the aviators who will ﬂy the F-35 who are well trained and the top of the famous Tom
Wolfe’s “pyramid” in his book The Right Stuﬀ, there is a team of engineers – American and Allied
— in the defense industry and at the U.S. world famous test centers such as Pax and Edwards,
who are equally dedicated and at the top of their profession in giving the warriors the best
possible weapon system.

Senior Airman Michael Sterchi, a C-130 Loadmaster from the 700th Airlift Squadron, listens to Mr.
Mike Skaff, chief engineer of pilot/vehicle interface for the F-35 program, for some pointers on flying an
F-35C off the carrier, 31 Aug. 2011. Skaff played a key role in modernizing the F-16 cockpit and saved
lives and his experience has provided the baseline for shaping the way ahead for the F-35 cockpit as well.
Many who have never made the eﬀort to engage, understand and recognize the US envy of the
world defense industry’s remarkable success oHen target the very honorable and dedicated
workforce with extremely nega=ve comments.
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American, USAF, USN and USMC and Allied F-35 test pilots day in a day unheralded at personal
risk to themselves and always the possibly of bring tragedy to their loved ones, have mostly
been ignored while s=ll leaving cri=cs in their jet wash.
For example, it was very telling that only three media outlets were present at Navy Pax when
the Italian Test Pilot “Ninja” a former Tornado pilot with only 50 hours in type made his record
sehng ﬂight across the North Atlan=c in winter ﬂying an F-35 manufactured in a brand new
facility in Italy with only 15 hours on the airframe.
Every genera=on of test pilots ﬂying the latest T/M/S ﬁghter addi=on to their service at both
Patuxent River Naval Air Sta=on and the USAF Test Center at Edwards AFB have the most
fundamental ques=on always asked by their leaders— How to hold them back?

AL-1 Arrival at NAS Patuxent River, MD on 5 February, 2016. This was the first time a foreign
assembled F-35 to land on US soil.
As the very ﬁrst F-35s rolled oﬀ the factory ﬂoor and entered the military tes=ng world, it is
cri=cal to note that the pilots tes=ng the F-35 to the edge of the envelope were Squadron Pilots
ﬁrst.
From Chuck Yeager’s great success as a ﬁghter pilot in WWII (a double ace, 11.5 kills including a
German jet) to his breaking the sound barrier, to the Mercury 7 Astronauts, three Navy Pilots,
three AF and the US Marine John Glenn who were ﬁrst American’s in space, to today’s test pilots
it must be noted that they all began in an opera=onal Squadron.
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Test pilots being squadron pilot warriors ﬁrst is not unique to the American ﬂying services as the
collec=on of other na=ons test pilots fully integrated into the F-35 ﬂight and opera=onal test
regime proves.
One of the most impressive and again liole no=ced fact of the F-35 progression toward Ini=al
Opera=onal Capability (IOC) with US and Allied ﬂying forces is that they are a team of peers
around the globe. Never before has such a wide raging state-of-the-art test/IOC eﬀort been
aoempted and now has been proven successful.
The F-35 is essen=ally a combat avia=on club that is only limited by the imagina=on and skill of
those who will ﬁght the aircraH in the air.
As the F-35 moves into squadrons in diﬀerent na=ons with diﬀerent poten=al combat
challenges around the globe all ﬁghter pilots share a unity of purpose. Using the trite cliché
“global commons” does not come close to what is occurring.

Squirt Kelly Aboard the USS Wasp during F-35B Sea Trials, October 18, 2011 Credit: Second Line of
Defense
It is much more co-equal partners in 5th gen combat sharing in which the quest of being part of
a team of victorious killers is much more the “combat commons” that all aspire to join.
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Pax river test pilots in a 2010 interview of USMC Test Pilots “Squirt” and “Tinman” to a 2016
interview with US Navy Test Pilots “Dutch” and “Tonto” capture the evolving maturity of the test
cycle for ﬂeet wide US Sea Service IOC Squadrons.
“Squirt”, test pilot of the year shortly aHer our interview and a former F/A-18 Squadron pilot
was deeply involved in the pilot/helmet/fusion cockpit interface, which is a cri=cal component
of the XXIst Century Man-Machine Revolu=on. With the very real computer revolu=on moving
with light speed into the 21st Century there is now a powerful design dynamic at work —the
man-machine interface.
With the very real capability of three dimensional sensing and being able to distribute
informa=on to other arﬁghters, airborne and on the ground or at sea the rela=onship of the
individual pilot to knowledge of the bigger air baole is truly revolu=onary.
“Tinman” a former USMC AV-8 pilot who ﬂew in the at sea trials marveled how easy the F-35
was to ﬂy and put the nose =re in a one square box on the pitching deck of the USS Wasp.
Consequently one of the most underappreciated aspects about the test program is how the
concurrent learning among the various test centers provides enhanced conﬁdence and
accelerates tes=ng with all T/M/S of this new aircraH.
The cross learning from the USMC F-35B, the service’s ﬁrst T/M/S to achieve IOC, to the USAF
F-35A to the USN F-35C model — with the prepara=on of the ﬁrst RAF F-35B squadron — has
meant that the USN can operate its Cs more rapidly and with more conﬁdence and capability
than in a tradi=onal single-model aircraH test program.

Tinman” Schenck during the Second Line of Defense Interview 2011. Credit: SLD
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This fact was brought out ﬁve years later in early 2016, at Pax when “Dutch” a very
accomplished Navy ﬁghter pilot with over 600 cats and traps in the F/A-18 stressed how stable
the F-35 will ﬂy around the boat.
During the Vietnam War, there were tests done of carrier pilots’ heart rates which we actually
higher when landing on a carrier than when being shot at over Hanoi:
“The ﬂying quali=es are excellent and the machine systems built into the plane signiﬁcantly
enhance the ease of landing and taking oﬀ from the carrier.
Basically with the F-35 you get your mission cross-check =me back.

High Angle of Attack: An F-35C aircraft flies a high angle of attack intentional departure test flight in
November 2013.
Normally once you start the approach your scan is solely meatball, line up, and angle of aoack.
Your mission cross-check =me behind the ship is zero because you’re just doing that scan.
With the F-35 and its enhanced ﬂight controls and superb handling, the aircraH doesn’t deviate
much from the desired ﬂight path, which greatly eases the workload on the ball and frees up
your scan. —It almost makes ﬂying the ball a relaxing task!”
The fact that the Navy Test Pilots will rotate back into combat was not lost when Tonto made a
seminal combat point about the genera=onal shiH from F/A-18 Hornets to the USN F-35C:
“How do you see the F-35 aﬀec=ng tac=cal training?
Answer: With the current air wing (i.e, with the Super Hornet and Hornet as the =p of the
spear), we are wringing out our tac=cs for a tac=cal advantage, which is also, at the same =me,
at the edge of the envelope for survival.
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CF-03 Flt 193 (Mr. Elliott Clemence) and CF-05 Flt 100 (LCDR Theodore Dyckman) perform a
flyover of the USS Nimitz during CVN DT-1.
We are spending a lot of =me making sure that we have the right tac=cs and the mastery of
those tac=cs by pilots to survive and succeed.—It is about keeping a level of competence and
capability where you’re not going to die.
There are points where you have a twenty second window.—You miss that window and you
might be blown up!
When you’re traveling at those speeds, we are talking really only a couple of seconds that you
have. And, if you’re not performing tac=cs exactly as they’re prescribed, you put yourself in a kill
zone.
With the F-35, we are jumping a genera=on in tac=cs and now looking at the expanded
baolespace where we can expand our impact and eﬀect. You need to take a genera=onal leap
so we are the ones not playing catch up with our adversaries.”
While test pilots are wringing out the F-35 and ignoring cri=cs, senior oﬃcers are constantly
challenged to ﬂy top cover against know-nothing second and third order deriva=ve cri=cs whose
only contribu=ons are crea=ng crossed referenced ignorant public ar=cles wrioen by cubical
commandoes whose only real skill is crea=ng google search interlocking ﬁelds of ﬁre.
General Mike Hostage (F-15 and F-16 Fighter Pilot) the past commander of the US Air Combat
Command (ACC) made the eﬀort to qualify in the 5th Gen F-22 Raptor could put a very credible
marker down for the public debate in our Breaking Defense ar=cle:
“I was fortunate to ﬂy the airplane (F-22); I learned what I didn’t know. I was wri=ng war plans
in my previous job as a three star using the F-22s in a manner that was not going to get the
most out of them that I could’ve because I didn’t truly understand the radical diﬀerence that
the ﬁHh gen could bring.
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U.S. Air Force Staff Sgt. Joshua Bard, a crew chief with the 43rd Aircraft Maintenance Unit, straps in
Gen. Mike Hostage, commander of Air Combat Command, into an F-22 Raptor for his qualification
flight at Tyndall Air Force Base, Fla. (U.S. Air Force photo by Christopher Cokeing/Released)
People focus on stealth as the determining factor or delineator of the ﬁHh genera=on. It isn’t;
it’s fusion. Fusion is what makes that planorm so fundamentally diﬀerent than anything else.
And that’s why if anybody tries to tell you hey, I got a 4.5 airplane, a 4.8 airplane, don’t believe
them. All that they’re talking about is RCS (Radar Cross Sec=on).
Fusion is the fundamental delineator. And you’re not going to put fusion into a fourth gen
airplane because their avionic suites are not set up to be a fused planorm. And fusion changes
how you use the planorm.”
Picking up the viewpoint from the Navy’s Director of Air Warfare, Rear Admiral Michael Manazir
USNA ’81 another cold-then hot war- ﬁghter pilot ﬂying F-14s then the F/A-18 one can see the
unity of vision and purpose driven by the introduc=on of the F-35, while also recognizing the
speciﬁc challenges that each of the US combat avia=on services face.
“It is about how the sea services overall were being transformed by the ability to work more
eﬀec=vely with the other US services and other na=ons. Too oHen in defense discussions, focus
is on a par=cular planorm — a ship, a plane, a vehicle — and not on how new planorms work
with what we already have to enhance the force as a whole.
What the Ford-class, the Joint Strike Fighter, and future unmanned planorms bring is the ability
to pull the informa=on in and be an epicenter of an enlarged and extended reach for the joint
and coali=on force.
With its ability to push data back to the ships and across the interna=onal coali=on of F-35
opera=ng na=ons, the F-35 is more than just a new strike ﬁghter: It is part of fundamental
change in the way the sea services operate across an extended, integrated baolespace.”
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In building a body of knowledge at the pilot level, Marine leadership joined forces with the
visionary Secretary of the Air Force Mike Wynne and COS Buzz Mosely, who in partnership with
AF Chief General Buzz Moseley (F-15 Fighter Pilot) created a special ﬂying billet in an F-22
Raptor Squadron for a Marine Fighter Pilot Lt. Col. Chip Burke.
The Honorable Mike Wynne, Secretary of the USAF together with General Buzz Moseley Chief of
Staﬀ working with the full visionary support of LtGen George Troutman, Deputy Chief of Staﬀ
Avia=on, USMC to put a non-USAF pilot into an F-22 to jump start USAF thinking and to gain
beoer joint force understanding the transi=on.
Lt. Col. Berke was a key player in that eﬀort. A USMC Squadron Fighter Pilot, he went to Nellis to
train on the F-22. Lt. Col. Berke was then the F-35B squadron commander for the USMC at the
33rd FW Eglin AFB, and is the only F-22 and F-35 pilot in existence. His background is truly
unique. Lt. Col. Burke was also an F/A-18 Carrier Qualiﬁed Fighter Pilot, a Top Gun F-16
instructor pilot and also served on the ground in combat with the US Army.
Secretary Wynne and Chip Burke had a seminal mee=ng and discussion at the F-35 ini=al
“school house” Eglin AFB where the ﬁrst F-35, USMC, USAF and USN Squadron pilots were being
transi=oned to the Lightning II.
As Wynne explained:
“Finding the enemy, ﬁxing the enemy, and destroying him is a ﬂeet task, not the individual
aircraH or squadron. What’s going to happen now is we’re going to go up there and ﬁnd the
enemy, and assign it away.
This aﬀects training because we now need to train pilots to think from the standpoint of
command and control so the training approach would need to modiﬁed as the training became
more advanced.
How do you begin to start the process so that when they get to advanced pilot training that
they really understand that one of the things that they’re going to have to learn is this core
syllabus is going to take them into a command-and-control ops, rather than that of the
tradi=onal ﬁghter pilot.”
And that is exactly what is happening at the Marine Avia=on Weapons and Tac=cs Squadron One, Yuma, with the USAF Weapons Schools and home to Red Flag at Nellis AFB and the Naval
Strike and Air Warfare Center, NAS Fallon.
As previously men=oned, a key intangible that should never be underes=mated for combat
success, is the source of instructors during a squadron pilots combat training cycle.
These three diﬀerent services graduate schools of studying and perfec=ng combat ﬂying; USMCMAWTS, USAF -Weapons School, and the Navy’s-NSAWC, are the absolute top of the Fighter
Pilot pyramid in both turning out the best combat instructors while also focusing on a ﬂying
curriculum to embed selected Squadron Pilots who undergo their post-graduate train back into
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their Squadrons in order to ins=ll in all their mates the most current tac=cal thinking on how to
ﬂy, ﬁght and win any air baole in any threat condi=ons in any part of the globe.
In the summer of 2015 the USMC declared VMFA-121 ‘The Green Knights “ IOC with the F-35B
and thus that ﬁghter squadron became the ﬁrst opera=onal F-35 combat squadron in the world.
Commandant of the Marines, General Joe Dunford, who is now Chairman of the Joint Chiefs of
Staﬀ announced IOC :
“VMFA-121 has ten aircraH in the Block 2B conﬁgura=on with the requisite performance
envelope and weapons clearances, to include the training, sustainment capabili=es, and
infrastructure to deploy to an austere site or a ship. It is capable of conduc=ng close air support,
oﬀensive and defensive counter air, air interdic=on, assault support escort and armed
reconnaissance as part of a Marine Air Ground Task Force, or in support of the Joint Force.”
Interviewing Lt. Col. Gilleoe the ﬁrst Commanding Oﬃcer of 121 while he was transi=ng to F-35
by standing up the Marine F-35 training squadron, VMFAT-501, Warlords, at Eglin AFB, he
stressed the importance of combat experience to shaping the approach, which the jet will
follow as it, is integrated into USMC opera=ons.

Lt. Col. Gillette Credit: SLD
“The USMC with its experiences in Libya, Iraq and Afghanistan certainly has logged significant
understanding of how combat jets are used to support the MAGTF and ground forces overall.
The warriors are bringing the war to the airplane. The airplane is not going to war for the USMC
by itself. In other words, opera=onal experience precedes the F-35 B and it is being melded into
this new piece of equipment.
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This experience of the past decade is being taken forward into the next and will be an important
part of shaping the opera=onal approach for the ﬁrst decade of the F-35B and its experience
with the USMC.
The ability of the airplane to ingest informa=on from all diﬀerent sources, fuse it, will now level
the playing ﬁeld to some extent between the seasoned ﬂight lead, who is doing the
communica=on with the guy on the ground, and the rest of the squadron.
The plane will immediately transmit all the situa=onal awareness built into the plane and
provide it to the least experienced member of the ﬂight squadron. And that will happen just like
that.”
The key to the future, as demonstrated at Yuma is to put the F-35B in the hands of the
operators.
The pilots of VMFA-121 are working very closely with USAF pilots as the Air Force prepares for
its IOC in 2016, fellow Naval Aviators in the USN are also clearly involved,
As Major Summa, the Execu=ve Oﬃcer of VMFA-121 at Yuma, who is now LtCol Summa CO of
VMFAT-501 at MCAS Beaufort SC, put his Squadron/MAWTS learning in a joint service
perspec=ve;
“Working with the other service pilots provides an important window on where we want to go
with the concepts of opera=ons of the aircraH. We have diﬀerent backgrounds, Harrier, F-18s,
F-16s, F-22s, and F-15s, but we understand that given the commonality of the aircraH these
diﬀerent backgrounds suggest common ways ahead. We are all able to contribute to the way
ahead for a common aircraH.
And already some very diﬀerent ways of opera=ng are sugges=ng themselves.
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Major Summa discussing the Squadron’s experiences to date while at Yuma. Credit: SLD
Historically, there is a one to one rela=onship between combat aircraH and mission support
aircraH in doing certain types of ini=al inser=on missions.
With the F-35 and its combina=on of stealth and fused combat missions we can reduce
drama=cally the need for mission support aircraH in ini=al opera=ons. For example, a nonkine=c electronic warfare op=on is one buoon push away.”
The co-loca=on of VFMA-121 with MAWTS-1 is an important part of the introduc=on of the
aircraH.
While VFMA-121 is now opera=onal, MAWTS-1 is responsible for the tac=cs and training for
USMC avia=on. F-35, MAWTS instructors are ﬂying with VFMA-121 to shape evolving concepts
of how to standardize ﬂeet opera=ons for the new aircraH.
As a former CO of MAWTS-1 then the Commanding General of 2nd Marine Air Wing, Major
General Robert Hedelund put it: “VFMA-121 will ﬁgure out how to kill the enemy more
eﬀec=vely and MAWTS will standardize the approach.”
And soon very soon Allied Air Forces, along with more USMC, USAF and USN F-35 Fighter
Squadrons will be standing up and reaching IOC. All F-35 Fighter Pilots will be part of a global
combat enterprise, uniﬁed but diverse, in full partnership such as the world has never seen
before.
22 of 23

Second Line of Defense
AND it all begins with trained squadron pilots.
Editor’s Note: A special thanks goes to Ed Timperlake in this and many other pieces for bringing
his squadron experience and ﬂight experience as a Naval Aviator who is both carrier qualiﬁed
and also his Phase 1, SATS LSO (short airﬁeld for tac=cal support landing signals oﬃcer)
experience into the interviews, and crea=ng a ready room experience, which highlights the
signiﬁcant impact which the squadron pilots play in airpower innova=on.
February 28, 2016
hop://www.sldinfo.com/squadron-ﬁghter-pilots-the-unstoppable-force-of-innova=on-for-5thgenera=on-enabled-concepts-of-opera=ons/
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