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PRESIDENT’S MEMO
As this issue goes to press, the symposia season is
nearly complete. Each year we say how great all the
symposia were and this year is no exception. I was
able to attend every section symposium as well as the
European Symposium and what stood out was not the
quality of the individual symposium (they all were
excellent) but the differences in support so evidenced
by the audiences in attendance. The most glaring
example was the disparity between the Southeast and
East Coast Section symposia. Both were held at major
military test centers (Eglin AFB and NAS Patuxent
River, respectively) but the similarities ended there.
At Eglin, it was obvious the symposium was being
held concurrently with a normal busy day of flight test.
Mark P. Stucky (F)
There were some in attendance who were able to devote
Virgin Galactic
SETP President
their day to the symposium but there were many who
could only attend for a few hours. The main precept of
SETP is the sharing of lessons learned and although we are always encouraging members
to present their papers I found myself wishing the attendees could actually stay, listen and
learn from others. Additionally, nothing sets the perception of management support more
than the attendance (or lack thereof) of the upper level commanders. At the East Coast
Symposium, the entire Test Wing stood down for the day so its testers could attend the
full symposium. The Commodore and his staff attended the entire day and were actively
engaged, asking pointed questions and challenging their team to learn and to test smarter
and safer. Unfortunately, the Pax River Marines were notably absent, the Colonel, a nonSETP member, dictated they would use the down day as a day to catch-up on mandatory
ancillary training.
And this is where your SETP President and Board of Directors might be able to help. If
we knew ahead of time of the hurdles placed in the way of attendance then we might be
able to call or write to remind the commanders of the long-term benefits the test team
could gain from such a short-term commitment.
Speaking of commitment, I want to publicly thank my employers, Scaled Composites
and Virgin Galactic who not only gave me the time off to attend all the symposia but also
sponsored my trips. It is great to be employed by companies that do not just pay lip service
to the value of the Society but demonstrate their commitment.
When my term began, I took stock in what your Board of Directors and the various
committees were working on and where we might be headed. I was concerned that some
of the committees were pursuing courses of action that might not be supported by the
membership. I therefore used an online survey to help define the proper path. The survey
responses were statistically significant (± 5% with a confidence level of 99%) and indicate
the membership:
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•
•
•
•
•
•
•
•

Thinks SETP is doing well with advancing aerospace and promoting safety
Thinks SETP does not need a conference facility
Thinks SETP is doing a fair job at mentoring but a poor job educating the
membership on the mentoring efforts and results
Thinks the preservation of historical flight test data and memorabilia is important
Does not know how SETP is doing with the preservation and maintenance of the
historical data
Feels strongly that the flight test memorabilia should be accessible by the
membership
Feels the flight test memorabilia should also be accessible by the public
Feels SETP should pursue a facility that could properly support a note-worthy
aviation library and memorabilia collection

Based on the survey results we are looking for alternative building options. One possible
option would be to separate any library or museum functions from the headquarters building
requirements. Thus, I am actively working with the Flight Test Historical Foundation and
the Edwards AFB Flight Test Museum to see if we can come up with a mutually beneficial
arrangement to do just that.
Lastly, things are falling into place for the 59th Annual Symposium. One thing new this
year is we will be unveiling a smart phone App that promises to enrich the attendees’
symposium experience. Stand by for more information in the coming weeks and I look
forward to seeing you in Anaheim!
Per aspera ad astra,
Mark ‘Forger’ Stucky

President, SETP
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TECHNICAL ARTICLES
First Flight Pilot Report
Gulfstream Aerospace GVII-G500
Scott Martin, project test pilot

Figure 1. GVII-G500 s/n 72001 airborne on its maiden flight
Executive summary
This report provides a product description of the Gulfstream G500 large-cabin business
jet, program objectives, and an overview of the design and development phases of
the project, which began in 2008. Further, it details the preparation for flight test,
initial phase test objectives, results of the first five flights, and lessons learned to date.
Product overview
The GVII family of business jets comprises two models, the G500 and the larger G600. These
new products are clean-sheet designs which retain the traditional Gulfstream configuration of
a low, highly swept wing, fuselage-mounted engines, and the T-tail empennage seen on each
Gulfstream product since the GII. The airplanes will be certified for carrying up to 19 passengers.
The GVII program involves simultaneous development of both the G500 and G600, a first
for Gulfstream. The GVII will require a new Type Certificate, and pilots will be able to
fly either aircraft with the same Type Rating. The G500 was the first GVII aircraft to fly,
has a maximum ramp weight of 77,250 pounds, and has a wingspan of just over 87 feet.
The general arrangement is shown in Figure 2.
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Figure 2. GVII-G500 General Arrangement

Highlighted Design Features
The G500 ushers in a host of new technologies for Gulfstream customers, while retaining
and enhancing many of the features proven in previous Gulfstream models. The G500
incorporates a full-authority digital fly-by-wire flight control system similar to the
G650. However, the system is commanded by the pilots’ use of BAE Systems’ active
control sidesticks (ACSs), a first for civil aviation. The ACSs are electronically linked
and recreate the mechanical cross-cockpit coupling always present in Gulfstream flight
control inceptors, while allowing new opportunities to enhance airplane handling qualities.
Each pilot’s ACS has dual redundant active channels. While in active mode, both
sticks move synchronously when either pilot, or the autopilot, causes one stick
to move. Each ACS grip also includes pitch and roll trim, autopilot disconnect,
and push-to- talk buttons. Each ACS is tilted inboard 25 degrees for comfort.
Two Pratt & Whitney Canada PW814GA high-bypass turbofan engines power the G500,
and this is the first airplane to incorporate the new PWC 800 family of engines.
The all-new Gulfstream-designed Symmetry™ Flight Deck features 10 touchscreens that
display critical information and provide the interface for all avionics control, and most
sub- systems control.
The Symmetry Flight Deck is highly integrated with the airframe and supporting systems
via a data concentration network (DCN),which distributes system state, sensor data,
display data, and communications processes throughout the airframe on a common,
multi-channel backbone. Through use of the DCN, equipment rack volume has been
reduced by 50%, and electronic system weight has been reduced by more than 20%.
The DCN is not new to the industry, but this is the first implementation for Gulfstream.
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Figure 3. Gulfstream’s Symmetry™ Flight Deck

The general cockpit layout of the Symmetry Flight Deck is shown in Figure 3.
Gulfstream’s Cursor Control Devices are retained, but moved to the center console to
accommodate the sidesticks. The guidance panel has been simplified and organized
around lateral, longitudinal, and speed sections for control of those three degrees
of freedom with the flight director and autopilot. Other flight director functions are
accessed through the touchscreens, to include the Flight Management applications
The 10 touchscreens incorporate innovative features, which make them easy to use
in the flight deck environment, including wrap-around finger grips, and unique touch
force requirements that eliminate issues with turbulence and unintended activation.
While the engines, flight deck, and active sidesticks are new technology, other
airplane systems are reminiscent of the G650 and earlier Gulfstream models.
Flight Test Objectives
The G500 flight test program is ultimately aimed at demonstrating compliance with the
certification requirements for a transport category airplane. The flight test program is
broken into four major phases: development, company, certification, and operational flight
tests. Within each of the first three phases are envelope expansion, flight controls, engines,
aircraft systems, and avionics. Operational flight tests consider only the airplane as a whole.
Envelope expansion is necessarily the first phase of flight testing. There are five phases of
envelope expansion, first flight, two stages for flutter, and two stages for stalls.
Stage 1 primary objectives include:
1) handling qualities evaluations
2) structural vibrations
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3) engine operation
4) system operations
Stage 1 secondary objectives include:
1) Flight test instrumentation validation and checkout
2) Air data system calibration
3) Suitability for full envelope expansion
Based on these objectives, and the size of the first flight envelope outlined in Figure 4.,
Stage 1 envelope expansion was planned for five flights.
Figure 4. Stage 1 First Flight Envelope

The overall first flight objective was simply to demonstrate the ability to safely takeoff
and land the airplane.
Looking again at the Stage 1 primary flight test objectives, and the envelope limits in Figure
4., it was relatively easy to generate the first flight profile to meet the test objectives while
avoiding any undue risk. The first flight included a normal takeoff using rated power, with
no throttle or configuration changes until reaching 10,000 ft MSL. The remainder of the
flight is summarized in Figure 5. Note that there was no plan to raise the landing gear,
retract the flaps, or intentionally disable any airplane component or system.
The primary objectives of Flight 002 were:
1) Fly again soon
2) Demonstrate normal cruise flight
3) Expand the flight envelope
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Flights 003, 004, and 005 objectives included:
1) Clear Stage 1 flight envelope
2) Demonstrate single failures of critical systems (flight controls,hydraulics,electrics)
3) Perform air starts of main engines and APU.
4) Flutter clearance for landing gear doors and fairings
Figure 5. First Flight Summary

Flight Test Article Description
The flight test program is built around four primary test articles, 72001-72004, and one
secondary test article dedicated to testing cabin equipment. Two structural ground test
airframes and four specialized high-fidelity laboratories supplement the flight test articles.
Serial number 72001 is intended to conduct nearly all envelope expansion flight tests, and
is heavily instrumented for that purpose.
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The flight deck contains the full complement of production equipment, as well as additional
displays and controls for operating and monitoring the instrumentation, and also included
additional safety equipment.
The cabin is outfitted with seven instrumentation racks, and accommodations for up to
five additional crewmembers, in place of production cabin systems.
While not flight test articles, four laboratories (Systems Integration Bench, Integration Test
Facility, Iron Bird, and Handling Qualities Laboratory) are worth a brief mention, due to
their irreplaceable value to the flight test preparation, and the product development as a
whole. Together, these four labs very accurately represent the entire product.
The Systems Integration Bench was used to develop the DCN, and remains the quickest
way to verify new software as it is received from vendors.
The Integration Test Facility includes all flight deck controls, displays, and cabin appliances.
It simulates engine turbomachinery and the flight control system; however, it does include
flight control inceptors.
The Iron Bird contains all flight control hardware and software, from stick to surface,
and includes an air load replication system. It also has enough avionics to validate flight
control system integration with other systems, and to enable pilot-in-the-loop evaluations.
The Handling Qualities laboratory simulates every aspect of the airplane and flight
environment with the exception of the sidesticks, rudder pedals, and throttle quadrant.
However, it contains the most accurate model of the airframe, aerodynamic and inertial
coefficients, and atmospheric and ground models possible. This lab is used to develop and
verify flight control laws for the fly-by-wire system.
Including all engineering validations, flight and telemetry (TM) crew training, and specific
first flight preparations, more than 30,000 hours were spent in the laboratories. The first
flight crew spent over 200 hours specifically preparing for the first flight.
Flight Test Preparation
The first flight pilots and FTE were identified early, and were required to conduct the
outside operations ground testing, including flight control gauntlet, low-speed and highspeed taxi tests, and to have practiced contingencies in the laboratories to the maximum
extent practical. Gauntlet testing is a series of ground tests wherein the air vehicle flight
control system, and onboard sensors and systems that support it, are stressed to its
design limits, over a period of days. A secondary phase of gauntlet operates the flight
control system at representative activity levels, but over an extended continuous period
of time. The first phase is used to detect design deficiencies in hardware or software,
and the second phase seeks out infant mortality of parts. Additional pilots and FTEs
participated in lab and ground tests, to help prepare them for subsequent testing, and to
be ready on relatively short notice, in case one of the primary crew became unavailable.
Requirements external to the test article included VMC weather with a clear visual path
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to the ground at all times, a dedicated chase airplane for all Stage 1 flights, TM of all
safety of flight parameters, and a fully trained multidisciplinary engineering staff in the
telemetry room, with full access to safety-of-flight parameters, and critical test parameters.
All TM personnel participated in live training, using the laboratories and a ground-based
link to all TM monitors, and VHF communications from the test conductor to the first
flight crew in the lab. Figure 6 is a photo of the TM team during the first flight.
Figure 6. TM Room During First Flight

First flight requirements for the airplane included no maintenance discrepancies prior
to takeoff. Safety-of-flight and critical test parameters, and all associated onboard
instrumentation had to be operable, and had to have a functioning backup. Modified
checklist procedures, to accommodate immature systems and displays, were accepted
on a case-by-case basis, after review by a multidisciplinary team and validation in the
laboratory and ground testing. Interim Flight Restrictions (IFRs) were also used to limit
exposure to hazards, and to allow safe operation with immature systems. IFRs had to be
briefed and modified procedures spawned by IFRs had to be practiced in a lab or during
ground testing prior to flight.
The Safety Review Board deemed all five planned flights high risk, simply because these
were the first flight test events of a clean-sheet airplane design.
Test results
All primary and secondary test objectives were completed uneventfully, in five flights,
totaling about 15 hours of flight time. Airplane 72001 behaved extremely well, and with
the exception of taking a long well-deserved holiday weekend, managed to fly every other
day with zero major anomalies.
The Stage 1 flight envelope was completely cleared, and certification credit was earned
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for the flight 005 landing gear door flutter testing.
Flight 001 takeoff and initial climb were the first real opportunity to sample small flight
control inputs that cannot be detected in the handling qualities simulator, since it has a
fixed base.
Both pilots flew the airplane during each phase of flight to assess flying qualities, and the
airframe, engines, and systems were monitored by the crew, telemetry, and chase, for any
unusual or anomalous behavior.
The only new discovery during flight test was an adverse interaction between the APU
door and the NACA scoops on either side of the base of the vertical tail. Both scoops mix
in a duct, then supply air to the air conditioning packs. Air spillage from the APU door,
which is slightly forward and to the port side of the NACA scoop, is thought to have
blocked air from entering the left-hand scoop. This led to overheating of the packs above
0.70 Mach. With the APU off, and the door closed, the issue disappeared. This is the first
time Gulfstream has used a NACA scoop for air conditioning air source. Previous models
used a simple ram air inlet well forward of the APU door. NACA scoops were used on the
GVII to reduce parasite drag.
It is worth noting that the four unique laboratories proved to be extremely accurate and
reliable representations of the real airplane. The four labs complemented each other, and
together recreate the entire air vehicle. Only where the program elected not to, or was
unable to simulate some part of the system, or where the overlap of two labs created an
incongruity, were new features and issues discovered during ground and flight testing on
the air vehicle. These discoveries were very few.
As a result of the lab testing and first flight preparations, there were no surprises discovered
in flight test regarding the new technologies of the active sidesticks and touchscreens.
Lessons learned
Requirements-driven design, pilots fully integrated into design teams, pilots remaining
fully integrated in development and integration phases, large investments in high fidelity
laboratories, practice, training, and a robust test safety process were keys to success.
The increase in crew coordination and situational awareness provided by having both flight
control inceptors move together cannot be overstated. When the pilot not flying (PNF)
cannot see the pilot flying (PF) move his inceptor, the ability to feel the inputs in the PNF
sidestick is irreplaceable and critical to flight safety.
Design and development of this highly integrated family of airplanes, with their use
of active sidesticks, touchscreens, a DCN and all-electronic-display flight decks, is a
massive undertaking. Without the massive investment in four laboratories over the past
seven years, the first flight of an airplane this integrated would hardly be possible. The
airplane completely validated the laboratories, as well. Going forward, the GVII program
will do the remaining systems and avionics development work, problem resolution, and
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implementation validation in the labs, using the air vehicles for the final validation. The
flight test program will be free to focus on envelope expansion and certification tasks, as
a result.
A well prepared flight test team leads inevitably to a safe flight test program. Realistic
training in relevant scenarios, using the actual equipment, is the key.
There is no need for high ambitions regarding first flight test objectives when the test
article and test team are mature and ready.
Summary
Gulfstream had a very successful start of the GVII flight test program with the
first flight of the G500. Envelope expansion is well underway, and there is a clear path to
Gulfstream’s 2018 entry into service of the G500.
A well-integrated design team, which then led detailed development and integration of the
product, using state of the art best-in-the-industry laboratories, creates a well-integrated,
mature product in time for the start of flight test activities, even with the challenge to
incorporate many new technologies.
A well-trained and experienced flight test team makes for a safe flight test program.

Editor’s Memo: A Little Help Please!
Greetings SETP Members and associates. I’m AL Peterson the SETP Publications
Chairman and I have a favor to ask of all of you. I need your help in finding,
soliciting, and sending in good technical articles, RefleXtions style articles, photos,
and general member news for publication in Cockpit. Our society members are
doing great and fantastic work out there in the world, but you would never know
it based on the lack of technical articles and other information that get submitted
to Cockpit for consideration for publication. Quite honestly, we struggle every
issue to find good technical and RefleXtions articles to publish, and I know we don’t
receive a fraction of the news about the great things our members are doing. If you
know someone who has written a technical or historical flight test article please
encourage them to submit it. If you know someone who has done some interesting
flight test work (past or present) but hasn’t written an article, encourage them to
hit the keyboard and then send it in. Likewise for sending in news about the great
things our members are doing, if you know something interesting that has happened
in the flight test world please send it in. Good quality and interesting photos should
also be sent in for inclusion in the news section and also for consideration for the
cover of Cockpit. Cockpit is sent to and belongs to everyone in the Society and in
order to keep it useful and relevant technically, journalistically, and socially we
need everyone to actively seek out and send in articles, news, and photos. Thanks in
advance for your support. Cheers, AL
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AIRSHOW ACCIDENT REVIEW 2014
Maj Gen Des Barker (MSETP, SAAF Rtd)
The tenets expressed in this review are those of the author and addresses a sample of
significant accidents and incidents at aerial events worldwide in 2014, both during the
actual events and during rehearsals and includes, airshows, air races, flypasts, and air
capability demonstrations; in fact, any event at which an aircraft is displayed or rehearses
for a public air event in which the flow of the event is jeopardised.
Introduction
There is a Frank Sinatra song with lyrics: “When I was seventeen, it was a very good
year”, - 2014 could have been a good year for the airshow community had it not been for
the seventeen accidents and incidents worldwide resulting in the deaths of ten pilots and
injury to one crew member. Most certainly, it was the best year since 2000 in terms of the
number of accidents and incidents and
also the fact that there were no injuries
to spectators although a passenger died
being ‘flipped’ during a low level display!
As an international airshow community
we have continued to reduce accidents
and incidents at airshows; decreasing
from 37 in 2010 to 17 in 2014. The
question over the past three years has
been whether the apparent decrease was
attributable to some statistical spike or
a genuine all-round improvement to
airshow safety worldwide from the
contributions of the display pilots,
safety officers, air bosses, airshow
organisers and spectators. Could it
just be that the number of air events
have reduced? Unfortunately, there
are no accurate figures available for the number of air events worldwide, nor
the number of hours flown annually from which to draw scientific conclusions.
What is clear however, is that we could not afford to just continue and accept the
increasing average of 27 accidents/incidents over the previous ten years. We couldn’t
afford to just accept what the dice have dealt with the associated loss of life? Based
on the fickleness of human judgement in the low level display environment, is it
realistic to even believe that zero airshow accidents are possible in a given year?
These questions were put to the European Airshow Council (EAC), the International
Council of Airshows (ICAS) and Airshow South Africa (ASSA) at their annual Safety
Conventions in 2011. The year 2010 was acknowledged statistically as the worst in recent
airshow history and the loss rate was unacceptable and as such, airshow safety oversight
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organisations were galvanized into taking a more aggressive approach to airshow safety
and introduced improved oversight mechanisms and ongoing safety management systems
that constantly questioned the environment with the view to identifying hazards and
developing mitigating actions. It was pointless to introduce additional regulations, there
were already enough in place; what was required, however, was to zero in on human
factors across the entire airshow community, from first responders, through vendors, safety
officers and display pilots alike, through a continuous ‘in your face’ safety programme.
By 2011, the first indication of a reduction in airshow accidents raised the question: “Is this
real or just random numerical scatter?” By 2012, a further reduction was apparent and the
first indications of a trend towards improved airshow safety statistics was becoming evident
which was followed up in 2013 with a further improvement, the lowest accident rate in many
years verifying the downward trend. This begged the question: “could we maintain this trend?
2014 certainly appears to indicate that by maintaining an aggressive ‘in your face’ safety
campaign throughout the season it could be possible to drive the rate to single figures at least.
Sadly, and at the expense of melodrama, there is nothing new under the sun. Due to
the fickleness of man’s decision making, highly experienced pilots have in some cases,
continued making the same errors in judgement over the past 105 years of airshows?
The Critical Issue of ARFF Response
One of the most contentious issues raised in the 2014 season, was the aspect of Airfield
Fire and Rescue Responders (ARFF). In 2013, there were two cases in which pilots
succumbed to post impact fires after surviving the accident, Spanish pilot, Ladislao
Romero and South African pilot, Glen Dell. Rapidly responding to the crash scene,
first responders heard Romero say: “I am alive but trapped,” - it was the last thing they
heard from him. The intense heat of the fire prevented fire-fighters from extinguishing
the fires. In Glen Dell’s case, with insufficient height for recovery from an inadvertent
inverted,spin the Extra 300 impacted adjacent to the runway. A post impact fire started
and by the time the firefighters were in position to extinguish the fire, Dell had sustained
major burns and died a few hours later after having been uplifted by helicopter to hospital.
In 2014, Eddie Andreini perished in his Stearman after having impacted the runway during
an inverted ribbon cut; first responders apparently took approximately four minutes to
arrive on the scene of the accident. The family have apparently subsequently sued for
$20M. In South Africa, an internal investigation by Airshow South Africa, concluded that
in the case of fire and rescue responders:
•
Most response teams at the smaller airfields are not aviation trained
crews, the local municipalities do this as a once-in-a-year event,
which on its own, poses a risk.
•
They treat any accident as a vehicle accident.
•
Their response in crowds are a first time experience for them (mostly
that deal with highway response situations).
•
Fire fighting equipment in some cases is rather ‘marginal; there is no
fire tender at the ready fitted with a foam gun and the fire fighters on
‘cockpit standby’
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•

Response times of course remain contentious and the derivation of
time constraints is unknown. The 1 minute response time to any accident
site on-field is generally accepted as the norm but has no scientific basis.
Since the Secunda accident involving Glen Dell, the ARFF response
times have been evaluated prior to the each show; most did it in 60 to
80 seconds and one at 28 seconds. However, off-field, all bets are off!
Fortunately, or unfortunately, display accidents using a runway as the
show line, most often occur on field.

In essence, despite their enthusiasm and willingness to act as the ARFF for airshows, the
local municipality general firefighting crew are simply not trained or adequately equipped
for dealing with aircraft accidents and as such they will have to be trained as professional
airshow first responders.
|
Most display pilots do not really consider the myriad of challenges facing first responders
and firefighting crew and fly at airshows with the general understanding that first responders
will arrive within the first few seconds of impact and be able to extract them safely. But
sadly, most of the smaller airshows only have the minimum firefighting facilities and even
if they respond immediately, the intensity of the fire may not always allow close enough
proximity to the burning aircraft to enable the pilot to be extracted – particularly if the firefighters are not wearing fire immersion suits to enable them to wade through the flames.
One lesson that can be learned from some of the accidents in 2013 and 2014 is that
firefighting crews MUST be on ‘cockpit standby’ at all times during a flying display since
time is of absolute importance in preventing fires from starting or extinguishing existing
fires. This of course implies that they are also all wearing the appropriate firefighting
personal protection. In an article in the ICAS quarterly, Airshows1 , significant questions
were raised. Some of the questions were how many performers have:
•
Installed a smoke oil switch (“Amanda Switch”) to cut off the smoke
oil in the event of a crash?
•
Installed a “G” switch to cut all electrical power in the event of a crash?
•
Installed a fire suppression system?
•
Wear full protection Nomex fire suit, crash helmet, gloves, boots and
balaclava, ala motor racing drivers?
•
Personally met with and briefed ARFF personnel on emergency egress?
•
Provided an emergency egress plan for ARFF personnel.
Note. The full article is recommended reading for the entire airshow
community at www.airshows.aero under the sub-heading of Airshows Magazine, 3Q,
2014 as is the article “Air Show Emergency Response – Planning the Way Forward”,
by Mike Berrriochoa, in which is proposed that a rapid response vehicle, a pickup
truck with basic firefighting equipment on board, be positioned at show centre. “Large
fire trucks sometimes can’t get on scene fast enough. There is a difference between
extinguishing a fire on a Stearman and a Boeing 737 and the response time has to be
faster”2
2014 STATISTICAL OVERVIEW
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Casualties
Although a total of 17 accidents and incidents were recorded, the lowest since 2003, the loss
rate remained unacceptable with 12 casualties in which 10 pilots lost their lives, one passenger
killed and one crew member was seriously injured; fortunately no spectators were involved
in the accident statistics for 2014, a rare achievement last achieved in 2012 which in itself,
was a first in the history of airshows. As long as display pilots continue to offer passengers
the opportunity to fly with during the display, we will continue to lose an additional life
unnecessarily. There can never be a good reason to take a passenger on a low level display.
Fatalities remain untenable and unsustainable if the airshow community is to continue
to exist without additional regulatory and insurance interventions, both of which could
impose additional constraints on the ability to host air events. Sponsors are not generally
amenable to supporting events in which fatalities occur; not good for branding at all!
Causal Factors
For the fourth year in succession, Machine (mechanical failure) at 29% was the most significant
contribution to airshow accidents and incidents, not the traditional Flight-Into-Terrain (18%)
and Loss of Control (29%). What is of concern is the number of mechanical failures within
the vintage aircraft category, mainly engine failures. This contribution from MACHINE
was thus high at 29% versus the historical average of 23%. Loss of Control was up from
21% to 29% while Flight-Into-Terrain was down from the historical average of 28% at 18%.
The question is why the mechanical contribution had increased so significantly?
Not surprisingly, the primary
contribution to Machine factors
was closely tied into the
increased number of vintage
aircraft that were involved in
airshow accidents; 41% of the
accidents involved vintage
aircraft, 80% of which were
engine failures. Conclusion,
mechanical failures on vintage
category aircraft continued to
contribute inordinately as the
primary causal factor of accident
statistics in 2014, a similar trend
was evident in the previous year and is certainly an indicator to monitor into the future.
Very reassuring was the swing away from human error (FIT, LOC, and Mid-air Collision),
down from 86% in 2010 to 53% in 2011, 42% in 2012, 52% in 2013 and 53% in 2014.
Does this mean that the airshow community have become more sensitive to the threats
and challenges and that pilot judgement and fine motor skills have improved? Does
this imply that maintenance efforts, particularly on vintage aircraft engines have now
regressed below standard or that the vintage aircraft engines are generally less reliable?
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Flight-into-Terrain included two cases of inverted passes over the runway, one
an inverted ribbon cut and one a car race. In both cases, from video footage,
pitch attitude was not stable on the run-in and the final trajectories appeared to
suddenly diverge. Neither accident investigations have yet been completed.
Three of the Loss-of-Control accidents originated from spins or tumbling manoeuvres.
Accidents from ‘out of control’ manoeuvres continue unabated each year. In many cases,
the impact attitude of the aircraft approaches the horizontal, implying the height budget
for the manoeuvre was inadequate by several feet only, which leads one to believe that
the energy loss is not consistent enough to provide the pilot with an absolute error margin.
There is no doubt that the energy losses during gyroscopic tumbling manoeuvres is not an
exact science and that a scientific study into energy loss during tumbling manoeuvres is
required to quantify energy management and error budgets for such downline manoeuvres.
A proposal will be submitted to a South African university aeronautical engineering faculty
in 2015 to research the phenomenon of energy loss in downline tumbling manoeuvres.
Event Categorisation
Historically, 71% of accidents
and incidents occur during
actual displays versus practice.
Although there was a significant
regression in 2013 when the
percentage of accidents
occurring at actual air events
increased by 14%, to 85%, in
2014 the ratio of actual airshows
versus practice returned to
76%. This phenomenon can
possibly best be explained by the fact that the pressure to perform during the actual
event watched by spectators and at times under hostile atmospheric conditions,
places additional stress on the pilot to ‘press’ the display to capability limits.
There are often cases in which the conditions during rehearsal are less than ideal and
pilots then elect to postpone rehearsals until conditions improve. The problem is
that on show day under less than ideal conditions, with the demands from the event
organiser, and pilot’s wanting to meet their fee commitments, sometimes ‘press’
the performance and environmental boundaries under conditions for which they
may not have practiced. The military adage of “fight like you train” is especially
relevant; display like you practice – anything else is pushing the error budget.
Accidents by Country
17 accidents occurred in nine different countries; a significant improvement on the
34 airshow accidents and incidents of 2011 and the 26 accidents of 2012 and the 21
accidents of 2013. The USA, by virtue of its significantly greater number of airshows
annually, experienced five, accidents and incidents, the United Kingdom four Italy
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two, while China, Japan, Saudi Arabia, Qatar, Russia and Zimbabwe all suffered one
accident. Sadly, there are no accurate statistics regarding flying hours flown in practice
and during air events against which to make more statistical sense of the accident figures.

Aircraft Categories
Bearing in mind the reduced participation of military aircraft at airshows worldwide and the
increased number of vintage aircraft on the
display circuit, the aircraft categorization
essentially reflected the main participants
worldwide with vintage aircraft involved in
41% of accidents, followed by Jet Trainers
at 23% and contrary to expectations, Sport
Aero at 18%. The single largest change to
the historical trends was that for the second
time in close on 105 years, no fighters were
involved in airshow accidents worldwide.
What was of concern was the fact that
vintage aircraft, as was the case in 2011
through 2013, continued to make up the
biggest contribution to aircraft types
involved in the accidents and incidents, this being 30% greater than the historical norm.
Since there has been a significant increase in vintage aircraft actively participating on
airshow circuits worldwide, this is more than likely going to remain the trend in the future.
2014 ACCIDENT/INCIDENT OVERVIEW
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1.
22 JANUARY 2014: BAE HAWK MK 65 (MANAMA, SAUDI ARABIA)
A pilot from the Royal Saudi Air Force Hawks aerobatic team had a narrow escape
after his aircraft was hit by a large bird in eastern Saudi Arabia during a performance
over Khobar. The pilot had a very lucky escape, regaining consciousness and control
of the aircraft just a few feet from the ground. He was able to land the aircraft safely.3
2.
29 JANUARY 2014: (KAWASAKI T-4, MATUSHIMA, JAPAN)
Two of the Japan Air Self Defense Force aerobatic team’s Blue Impulse that took
off on a training sortie,
c o l l i d e d d u r i n g a f o u r- s h i p
practice flight Both Kawasaki
T-4’s landed safely with no injuries
to any of the three pilots. The
leader’s aircraft had damage to
the nose, while the #2 lost half of
its left horizontal stabilizer. No
collateral damage was caused to other
formation members from the debris.4

3.
0 7 M A R C H 2 0 1 4 : E X T R A 3 0 0 L P, ( A L K H O R , Q ATA R )
World champion stunt pilot Tamas Nadas died on the Al Khor runway during his
second show of the day, sadly, in the presence of his family5 . Hungarian, Nadas,
popularly known as the “Schumacher of the Sky”, was flying inverted a few feet
above the runway during a race with a sports car in the early twilight when it
impacted the ground. From video footage, the aircraft rolled inverted and for some
reason, a slightly divergent pilot induced oscillation developed as the pilot tried to
achieve the ideal level height above the runway, when as it reached the end of the
runway, still inverted, it suddenly descended into the runway and then slid along the
runway with pieces of the aircraft flying off; finally coming to a stop in the sand.
Rescue teams rushed to the scene of the accident but were unable to save the 44-year-old
pilot, casting a pall of gloom on the high-octane world of aerobatics of which he had been a
star for several years. The ‘stunt’ was part of the Qatar Racing Club organised Qatar Mile
event which was billed as the “biggest speed festival of the region”. The following day
of the two-day event was cancelled following the tragedy. Could the low light conditions
of the desert setting sun have contributed to the pilot struggling to find a visible horizon?
Nadas had previously stated in the media that he was a self-taught aerobat and that he
sometimes feared for his life. “The single biggest challenge was that some of the stunts
that I now perform were not taught to me by any instructor - they are all self-taught. I
had to risk my life as I tried some of these challenging manoeuvres. There have been
several occasions when I felt I was going straight down, but thankfully I would somehow
regain control at the last minute”, had said. Unfortunately, fate willed otherwise.
Comment by witness: “I was there during the first flight with my family and I am really
January - June 2015 21

sorry for what happened but I did not have a good impression about the safety the whole
display was progressing, the display line (if there were any) was busted several times and
more than one snap roll and spin was performed above the vertical of the public, so we
felt unsafe and left the event.”
As a well-known competitor, his best success was in 2012, when he won the gold medal
at the 10th FAI World Advanced Aerobatic Championship during the Free Programme.
He also won other numerous awards in aerobatic competitions in Hungary, in 2013
being awarded the Hungarian Aviation Association “Aerobatics Pilot of the Year”.
4.
04 MAY 2014: (BOEING STEARMAN, CALIFORNIA, USA)
Airshow performer and ICAS member Eddie Andreini was involved in a fatal
accident at the Thunder Over Solano Air Show and Open House at Travis Air
Force Base in Fairfield. Friday 2 May was the practice day, with the public
on Saturday and Sunday, 3 and 4 May. The pilot flew two different flight
demonstration aircrafts at the event, a North American P-51, and the accident aircraft.
The accident occurred during a ’ribboncut manoeuvre’, whereby a ribbon
was suspended transversely across the
runway between two poles held by
ground crew personnel and situated
about 20 feet above the runway. The
planned manoeuvre consisted of a
total of three passes. The first two
passes were to be conducted with
the aircraft upright, and were not
planned to contact the ribbon. The
final pass was to be conducted inverted
in which the aircraft would cut the
ribbon with its vertical stabilizer.
The first two passes were successful, but on the third (inverted, ribbon-cut) pass, the
aircraft was too high, and the pilot did not cut the ribbon and instead went around
for a fourth pass. He rolled the aircraft inverted after aligning with the runway
but during the run-in, the trajectory suddenly changed downwards and the aircraft
contacted the runway prior to reaching the ribbon, slid inverted between the ground
crew personnel holding the poles, and came to a stop a few hundred feet beyond them.
Review of image and ground scar data indicated that the aircraft first contacted the
runway with its right wing, followed by the tail, the left wing, and then the propeller. The
propeller slash marks began about 100 feet beyond the initial tail strike and continued
to the final resting location of the aircraft of approximately 740 feet along the runway.
Review of still and moving images indicated that fire became visible just before
the aircraft came to a stop, and that the fire patterns were consistent with a pool fire
of spilled fuel. Within about 50 seconds, the fire encompassed most of the right
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(downwind) side of the aircraft. USAF rescue and firefighting vehicles and personnel
arrived at the aircraft about 4 minutes after the accident, and extinguished the fire.
The 47-gallon fuel
just forward of the
consisted of a metal
clearance above the
observation included

tank was mounted in the centre section of the upper wing,
cockpit while the cockpit was enclosed by a canopy, which
frame and plastic transparencies with canopy opening requiring
canopy for the canopy to be opened. The automated weather
wind from 240°/15 knots gusting to 21 and visibility 10 miles.6

Witnesses questioned the speed of the emergency response. “I ran over and saw it and
there was no one there yet,” a witness told KTVU, one gentleman actually had a fire
extinguisher and he was trying to put it out himself, just him and two other people. Andreini
was trapped in the cockpit of his vintage biplane as it burned. He died at the scene”.
Even the show announcer commented that he looked unusually low, before his
cockpit skidded along the ground, with white smoke, then black smoke billowing.
“Everybody just thought it was a stunt,” another witness told KTVU, “they were
just looking, until it caught fire and then it was like, “Oh my god”. The “Thunder
over Solano Airshow” was immediately cancelled and the crowd of almost 100,000
asked to leave, without seeing the precision Thunderbirds, who were set to fly next.
Fellow pilots questioned if the gusting wind might have pushed the biplane into the
ground. There is little margin for error with the manoeuvre. “I’d like to think he could
have survived if they had been able to get there faster,” wondered another witness
who was taking pictures about 100 yards from the crash. “The announcer was saying
they’ve practiced for this, so everybody stay where you are, but everyone in the crowd
was saying ‘you’ve practiced for this, but where are you?” Witnesses said it took at
least five minutes for first responders to get to the aircraft. The Air Force said fire and
paramedic crews were staged strategically off the runways, but wouldn’t elaborate on
whether they were delayed. “That will be part of the investigation, what I can tell you is
the emergency response notification was immediate,” concluded and air force Colonel.
Two months after the accident, the cause of death announced by the Solano County Coroner
fuelled the legal battle; the pilot’s family was apparently planning to sue the federal government
for $20 million claiming the slow emergency response to the accident resulted in his death.
“You saw one gentleman out there with a handheld fire extinguisher. But the fire trucks
still -- three and a half minutes into the video, were not there,” said another witness. He
added that fire crews must be on a crash scene in far less time, “I’d say less than 60 seconds
According to the Sacramento Bee7 Andreini made radio calls after the crash saying
he was ok but unable to get out of the aircraft. The video shows it took a little more
than a minute for fire to spread from the right lower wing to the cockpit area and
that’s the crux of the family’s case. The family’s lawyer, told the Bee that Air Force
regulations stipulate a crash response time of 60 seconds and it took about four
minutes for fire trucks to arrive. None of the allegations have been proven in court.
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5.
16 MAY 2014: GRUMMAN F4U CORSAIR (GEORGIA, USA)
Pilot and owner of the F-4U “Korean War Hero”, Jim Tobul, walked away safely after being
trapped upside down in the cockpit for
a time following a landing accident
while practicing for the following
day’s Good Neighbor Day Open House
and Airshow at DeKalb-Peachtree
Airport. He was landing with a
quartering tailwind after making two
overhead passes and rolled off of the
paved runway at a fairly slow speed;
the aircraft flipped and slid across
the grass damaging the propeller and
vertical stabilizer; it will take a major
rebuild but the aircraft was expected
to fly again. Take-off and landing
with the canopy open is standard
procedure on the Corsair which of course
meant that his helmet got banged up but he was then able to egress the cockpit on his own8.

6.
0 1 J U N E 2 0 1 4 : ( YA K O L E V- 5 5 M , W I S C O N S I N , U S A )
The pilot killed while performing aerial acrobatics at a Stevens Point Airshow was Bill
Cowden. The Yak-55M was well into its sequence and had completed several descending
aileron rolls before it rolled wings level and entered a near vertical climb. At the apex of
the climb, the aircraft entered an inverted right hand spin from which the aircraft recovered.
Ground-based video footage showed that the aircraft completed 3-1/2 rotations in the
inverted right hand spin from which the aircraft recovered, a momentary increase in
aircraft pitch attitude achieved a positive deck angle of about 20° before the aircraft
suddenly flicked over into left half roll with the pitch attitude dropping to a near vertical
downline. The aircraft impacted terrain about 1,000 feet east of the airport runway in a
nearly vertical dive. No mechanical anomalies that would have prevented normal operation
were discovered during the accident investigation.9 The airshow and airport was shut
down after the incident, and attendees were sent home.
In a story published in June 2013 in the Leader-Telegram, Cowden talked about the challenges
of aerobatic flying. “It’s very demanding,” Cowden said, noting his aircraft travels as fast as 220
mph. “You’re going from high speeds to low speeds to going backwards. It’s all precision flying.”
Cowden was interviewed following the 2013 Dayton Airshow crash that killed pilot
Charlie Schwenker and wing walker Jane Wicker. “It is inherently dangerous, and there
is a higher level of risk associated with it, and that’s why people come to see it,” he was
quoted as saying. Tragically, this statement proved to be prophetic
7.

22 JUNE 2014: HISPANO HA-1112 M1L, HEADCORN, UK)
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John Romain, restorer of the
Hispano HA-1112 Buchon, pulled
off a professional recovery from
an engine failure due to a possible
connecting rod failure during a
display. The Spanish built variant of
the Bf-109 developed a distinct and
heavy vibration during an aerobatic
sequence; this was followed seconds
later by a heavy “thud” from the
engine and then a complete loss
of power. The aircraft was “zoom
climbed” to gain height from the
speed at that time, and set up for
a glide approach onto runway 10.
During the approach, another field was selected as a backup due to the high descent rate
which did not give confidence that the runway would be reached. It was noted that the
elevator authority was low with the engine not producing any thrust. A steeper glide
descent was necessary to overcome this. In the event it was considered the runway was
achievable and the undercarriage selected down before the engine seized (engine driven
hydraulic pump). The flaps were lowered to 5° only to give slight lift and no drag. The
aircraft landed just before the numbers and was brought to a stop within 3/4 of the runway.
Although there was heavy oil smoke there was no fire. The airfield fire appliances were
on the scene quickly and the aircraft made a safe landing. An all-round professional
display from pilot to first responders.10
8.
29 JUNE 2014: SOPWITH
TRIPLANE (BEDFORDSHIRE, UK)
Very unlucky and yet, very lucky at the
same time! A minor misjudgement saw
the Shuttleworth Collection’s Sopwith
Triplane come off second best in an
altercation with a fence post on short
final approach. Luckily, only minor
damage and no damage to the pilot.
The Sopwith Tri-plane (known as the
Tripehound or Tripe) was first built at
the end of 1916 and was powered by the
Claret 9B rotary engine of 130 hp. Only
two originals remain in the world, both
now on static display, one in Russia and
the other at the RAF Museum, London.
The Triplane was a replica and
authentically rotary powered. It is so
accurate in the reproduction that the
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original builder and company director was overjoyed and in recognition of the reproduction’s
remarkable authenticity, Sir Thomas Sopwith decreed it to be a “late production” Triplane.
The popularity of the Triplane has resulted in numerous modern reproductions built by
both museums and individual enthusiasts. The aircraft marked as Dixie II, representing
the original Dixie, serial N6290, of No. 8 Naval Squadron was fortunately repairable.
9.
29 JUNE 2014: WACO UPF-7 BIPLANE, VIRGINIA, USA)
While performing a routine act in
the Flying Circus Airshow, a Waco
UPF-7 biplane experienced a total
loss of power and was forced to
make an emergency landing in an
adjacent field. However, the landing
roll was too fast for the pilot to safely
stop the aircraft before it impacted
a tree grove at the edge of the field,
totally destroying the aircraft. The
pilot managed to escape and walk
away with minor injuries only.
According to the pilot, the purpose
of the flight was to fly in the opening
act of a flying circus. After take-off,
he performed five circuits in the
pattern with other aircraft just prior
to the accident sequence. During
the fifth circuit, he “pushed up the
power after the pass;” however, the
engine did not respond. Then, there
was a “puff of smoke” that came
out from under the cowling and
the engine lost power completely.
The pilot began to turn back toward
the runway to perform an emergency
landing, but realized that the runway
was too far away. Then, he verified
that the throttle and mixture were “full
forward,” and performed a forced
landing in an open field. During the
landing roll, the aircraft impacted trees
and came to rest in an upright position.
Examination of the engine by a
Federal Aviation Administration
after inspection of compression,
magnetos, spark plugs,
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carburettor, fuel float and fuel filter, declared that they could find no problems
with the engine or fuel contamination and it was retained for further inspection. 11
10.
0 5 J U L Y 2 0 1 4 : B A E H AW K ( WA D D I N G T O N , U K )
The Red Arrows pilot Flight Lieutenant James McMillan was involved in bird strike
incident during a display at the Waddington International Air Show. Red 6, a synchro leader
of the team, hit the bird as the team were approaching the end of the display resulting in
Red 6 missing the final flypast of the day. The aircraft landed safely with damage being
limited to the nose of the Hawk and the spare aircraft being used the following day.12
11.
3 1 J U LY 2 0 1 4 : H AW K E R S E A F U RY ( C O R N WA L L , U K )
“Plane crashes at RNAS Culdrose air day in Cornwall” is how the media headlined
this accident.13 The pilot of the vintage Royal Navy Sea Fury from the Historic Flight
at Yeovilton, Chris Gotke, walked away from the wreckage uninjured after crash
landing on the runway at the Royal Navy Culdrose Air Day during the penultimate
display of the day. The emergency services were there almost immediately.
Cosford Air Show air operations posted on Twitter: “RNHF Sea Fury T20 has
completed a forced landing. Pilot OK. Runway currently blocked with aircraft
resting on the fuselage”. The last flying display was stopped after the crash. Gotke
declared an in-flight engine emergency during his display and requested and
immediate landing but suffered further difficulties as the undercarriage extended
asymmetrically with the left undercarriage down and the right ‘dangling’ loosely.
The aircraft ended up veering across the
runway due to the asymmetric drag of
the right undercarriage having collapsed,
and came to a stop on the opposite side
of the runway after the left undercarriage
also folded up. It seemed the right leg
did eventually come out, but too late but
most importantly, was not locked down.
After coming to a stop, Gotke, uninjured,
jumped out of the cockpit; an amazing
silence prevailed, despite there being
an estimated crowd of 30,000 people
Spectators described the landing it as
“an amazing piece of emergency flying”.
12.
04 SEPTEMBER 2014:
SAI MARCHETTI SF-260 GENET
(HARARE, ZIMBABWE)
Two pilots died when an Air Force of
Zimbabwe (AFZ) SF-260 crashed after
take-off at Charles Prince Airport in
Harare. The aircraft, which was one
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of a four-ship, crashed into a nearby compound, killing the pilot and co-pilot. When the
ZBC News arrived at the scene of the accident, AFZ senior officials were still trying to
ascertain the cause of the accident with barricades being put in place while people from
the compound were driven out.
The ZBC News crew was denied access to film the aircraft wreckage and was ordered
to vacate the area. People at the scene of the accident who spoke off camera, said four
aircraft took off as part of the drills being done ahead of the airshow slated for Sunday.
The airshow had attracted various partners from across the southern African region as the
show was expected to attract thousands of people.14
13.

05 SEPTEMBER 2014: MIL MI-8 HIP (GELENDZHIK, RUSSIA)

An Mi-8 Hip helicopter crashed during the opening ceremony of an airshow in southern Russia.
The chopper, belonging to the Russian “Panh Helicopters” company whose fleet of about
30 aircraft conducts scientific and aerial services, was opening the Gidroavisalon 2014, an
international hydro airshow that attracted 180 Russian companies and 14 foreign delegations.
After a flag carrying flyby, the flag was lowered to the ground on the dispersal area and
the helicopter reversed in flight but in the
process, encountered vortex ring state
which resulted in a heavy landing. The
helicopter “bounced” on the dispersal
area and broke into two pieces as the
tail boom impacted the main rotors
and fell back to the ground, almost
instantaneously exploding on impact.
Two crewmembers were killed and
one heavily injured with 90% burns. 15
14.
08
SEPTEMBER
2 0 1 4 :
B A C K O V I C H
G P - 5
R A C E R
( R E N O ,
U S A )
The Reno Air Races suffered the tragic loss of one its pilots, Lee Behel as the one-of-akind experimental amateur built GP-5 Air Racer was reported to have ‘broke up’ at high
speed and gone down during a qualifying run while competing in the Sport Class – a class
he helped found in 1998 and was president of – in his race aircraft, “Sweet Dreams” and
crashed at the north end of the race course away from the grandstands where the fatal crash
occurred in 2011 that killed pilot Jimmy Leeward and 10 spectators. No one on the ground
was hurt since the accident was a long distance away from any spectators or built up areas.
The sole GP-5 entered racing 2010, originally powered by a small block Chevy, the aircraft
was extensively upgraded and was reported to be producing in excess of some 625HP in
recent flights. The rest of Monday’s flying was cancelled for the remainder of the day but
resumed on Tuesday, as planned.
Witnesses reported that the accident aircraft departed runway 26, turned south and
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manoeuvred to enter the race course. As the aircraft was observed passing outer Pylon
5, portions of the right wing separated from the wing structure. Subsequently, the
aircraft began to roll to the right and impacted terrain; wreckage debris was scatted
between race pylons 5 and 6 of the outer race course. All major structural components
of the aircraft were located within the approximate 4,000 foot long debris path.16
Behel had set three new records in Class C-1b with the GP-5. The first was the 3000
meter ‘time-to-climb’ flight with a recorded time of 2:00, breaking the previous record
of 2:20 set by Bruce Bohannon in 1999. The second was the speed over a 3 kilometre
course at 377.6 MPH, breaking the previous record of 356.1 set by Jon Sharp in 1998
in the Nemesis-NXT. The third was the speed over a 15 kilometre course at 378.7
MPH, breaking the previous record of 358.8 MPH set by MayCay Beeler in 1989.
In the 51-year history of the Air Races, 19 pilots have died during racing. Behel had been involved
in the air races for more than 20 years and the 2008 champion in the Sport Class Gold Race.
15.

21 SEPTEMBER 2014: EXTREME 3000 (VENICE, ITALY)

Black September for the Italian display community as internationally renowned Italian
display pilot, Francesco Fornabio, crashed and died at Fly Venice in his recently acquired
Xtreme 3000 which he was still getting to terms. The aircraft was relatively intact after
impacting nearly horizontally with the ground.
During the display, he pulled up into the vertical and executed a gyroscopic manoeuvre
which looked more like an ‘avalanche’ (was apparently a Ruade or ‘mule kick’) at the apex
of the climb which developed into an out of control situation and instead of neutralizing
the elevator, from the ground video it
appears that the stick was kept fully
aft which never allowed the wing
to unstall. The consequent spiral
was continued to impact in a near
horizontal attitude with a definite
closing of the throttle just prior to
impact. Questions were raised as to
whether this was possibly the natural
reaction facing a critical downline so
close to the ground; “ground rush”
is what prevented stall recovery.17
Questions were raised regarding the prevailing weather conditions; the day was
quite hazy and many aircraft couldn’t reach Venice Lido airfield because of the low
visibility, plus the airfield is adjacent to the sea with only a beach dividing the airfield
from it; there was no wind and part of his show was almost above the calm water
surface, haze, flat sea, low cloud ceiling; peripheral cues were adversely affected.
Fornabio, a member of the Italian national aerobatics team since 2002, specialized in the
freestyle modality and won the Italian championship in 2014 in the unlimited category.
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16.
28 SEPTEMBER 2014: PITTS MODEL 12 (SIENA, ITALY)
One week after Francesco Fornabio, another aerobatic pilot, Filippo Roncucci, crashed
in his Pitts at Mensanello, a small local airfield while performing during an annual Flyin at Filippo’s airfield that both pilots had started a few years previously; Francesco and
Filippo were close friends. Sadly, a Russian female passenger perished in the accident
once again raising the question of passenger carriage during low level demonstrations.
First information reported an inverted flat spin. Comment from a witness: “How would
it affect spectator value if the vertical manoeuvres were done upwards? It seems to me
spinning is a major contributor to display fatalities. Also high G manoeuvres towards the
ground. Would spectators be less impressed if you do snap rolls going up to spinning down?”
He continued: “Sad loss of another skilled pilot. The irony is that these new
tumbling manoeuvres that are in fashion at the moment are lost on the general
public and on most of us. The public can’t even tell the difference between a snap
roll and a normal roll and they couldn’t care if it is done facing at the ground or not.
17.
16 NOVEMBER 2014: AERMACCHI MB-339 (ZHUHAI, CHINA)
“Al Fursan” (The Knights), the United Arab Emirates Air Force aerobatic display team,
is the newest military formation aerobatic team on the display circuit. In July 2010, eight
UAE Air Force fighter pilots began an aerobatic formation training course under the
supervision of “Frecce Tricolori” pilots at Rivolto Air Base in Italy and made their first
public aerobatic demonstration on 13 November 2011 during the first day of the Dubai Air
Show. The Al Fursan experienced an incident when #7 overran the runaway on landing
during the last day of 10th China International Aviation and Aerospace Exhibition at Zhuhai
Airshow in China after experiencing brake failure. The pilot, Hamad Alkindi exited the
cockpit safely without injuries.
A DISCUSSION ON ENERGY MANAGEMENT
To understand the essence of surviving low level display flying, it would be prudent to
first define the scope and extent of controlling an aircraft safely during a manoeuvre, in
this case, the vertical. The pilot’s tasks are typically:
•
energy management,
•
directional management of the display line, and
•
management of the threat posed by the surface.
Threat and energy management must be coupled with sound judgement where the threat
is constituted by the close proximity to the ground and is most critical due to the reduced
decision making time. Considering the annual average loss rate of three aircraft to spins
and tumbling manoeuvres, a prudent question is: “are all pilots sufficiently ‘au fait’ with
the dynamics of tumbling manoeuvres and spins”, not the actual entry and exit techniques,
but the extent of energy losses that occur during such manoeuvres and the consequent
height band required to produce adequate energy to effect a safe recovery.
A possible effort by all display flying communities worldwide would be for pilots in
2015 to revisit the theory of tumble manoeuvres and spins from the perspective of the
physics involved. Most modern fighter pilots will have been exposed to the work of
Colonel John Boyd (USAF), the father of energy management theory and also decision
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making via the OODA loop process.
Is the term ‘entropy’18 understood and
even considered by pilots involved
in high energy ‘stuff’, not standard
loops, straight rolls and barrel rolls, but
those manoeuvres in which, arguably,
the aircraft is ‘out of control’ during
a segment of the manoeuvre and in
which energy losses are not accurately
predictable, viz. avalanche, ruade and
spinning, both erect and inverted.
Manoeuvres in which because the
trajectory is a function of inertia,
aerodynamics and torque; energy loss
is not consistently repeatable and is often manifested by an aircraft impacting in a
near horizontal attitude implying that an additional fifty feet would have saved a life.
Considering Boyd’s work on energy management in fighter tactics, it is necessary for
display pilots to understand that when flying manoeuvres close to the ground, they
should not only be considering total energy and the classic conservation of energy theory
in which in a perfect system, energy is a constant only. No, they must subconsciously,
consistently be considering the rate of change of energy with time viz. the rate of
change of height above ground level and the rate of change of kinetic energy with time
which when differentiated, equates to the momentum of the aircraft ie mass x velocity.
So, the combination of climb rate (a direct function of specific excess power) and the
momentum at that specific moment in relation to the height above ground level, is the actual
criteria mitigating for a safe recovery or not. Another output from energy manoeuvring
theory is that of ‘corner speed’, the speed which maximum normal acceleration can be
pulled without structural damage to the aircraft and the maximum turn rate which can be
achieved while sustaining energy. A scientific research effort in an attempt to quantify
the dynamics of tumbling manoeuvres will be attempted in 2015.
CONCLUSION
2014 confirmed a continued downward trend in the absolute number of airshow
accidents and incidents worldwide with the highlight being that there were no
injuries to spectators or the public. However, in striving for excellence, the loss
of eleven aircrew lives, continued the trend of every other year’s loss rate of an
average of ??, which is untenable and implies that we are still not getting it right.
Despite a significant reduction in the number of accidents attributable to the high level
of safety oversight applied by airshow organisers, air bosses and safety officers, this was
offset by the continued inordinate number of engine mechanical failures. Of the ten fatal
accidents, 17% of them (#s 7, 9 & 19) resulted from intentional spin/tumble/gyroscopic
manoeuvres which went wrong and from which there was insufficient height to recover;
it would be prudent for display pilots to remember the hazards of performing spin/tumble/
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gyroscopic manoeuvres with little margin for small variations that could lead to extra height
loss during recovery. The energy loss in a tumble/spin is a variable that must be investigated
scientifically in an effort to provide quantitative planning information to the display pilot.
Is the standpoint that we can only control those accidents in which pilot skill
and judgement is controllable, valid? ie flight into terrain, loss of control, midair collisions, etc and accept that mechanical failure as part and parcel of the
risk? If yes, then we need to delve a little deeper and focus on quick wins.
The issue of first responder response to the firefighting challenges imposed by burning
aircraft MUST be addressed as a matter of urgency, including firefighting equipment,
personal protection suits and ‘cockpit readiness’ in anticipation of immediate response.
Dealing with the aforementioned issues holds the potential for ‘quick wins’ well within the
capabilities of airshow organisers, safety officers and display pilots which can ultimately
contribute to driving an agenda for zero airshow accidents per annum. Safe airshows 2015!
Notes:

1 Airshows 3Q 2014, “Fuel for Thought”, Hugh Oldham.
2 Airshows 3Q 2014, “Air Show Emergency Response - Planning the Way Forward”.
Mike Berriocha, Page 48.
3 Aerobatic Display Teams News, “Saudi Hawks Bird Strike Alomost Ended Fatal”, downloaded
25 January 2014
4 Aerobatic Display Teams News, “Blue Impulse Mid-Air Collision”, downloaded 29 January
2014.
5 Gulf Times, “Schumaker of th Sky’ Nadas Dies in Al Khor Crash”, Anil John, dated 8 March
2014.
6 NTSB Identification: WPR14FA182, downloaded 18 December 2014
7 San Jose Mercury News, “Family of Eddie Andreini Seeks $20M in Travis Air Force Base air
show death”, dated 17 July 2014.
8 www.myfoxatlanta.com, “Plane Flips Over at PDK”, posted 17 July 2014.
9 NTSB Identification: CEN14FA266, downloaded 18 December 2014.
10 Forum.keypublishing.com, Duxford Diary 2014, downloaded 26 December 2014.
11 NTSB Identification: ERA14LA319, downloaded 18 December 2014.
12 ITV News, “Red Arrows Bird Strike High Above the Tour”, dated 6 July 2014.
13 The Plymouth Herald, “Plane crashes at RNAS Culdrose air day in Cornwall”, 31 July 2014.
14 NewsdzeZimbabwe, “Two Pilots Killed as Air Force Plane Crashes in Harare”, 04 September
2014.
15 De Telegraaf, Gruwelijke helicopter crash in Rusland, downloaded 22 December 2014.
16 NTSB Identification: WPR14FA369, downloaded 18 December 2014.
17 La Stampa Italia, Aereo cade al Lido di Venezia, muore pilota”, dated 22 September 2014.
18 Stealing from the thermodynamics principles, entropy, the amount of energy unavailable to do
work.
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RetroX
In honor of the F-35 Ship trials this issues RetroX Article is from 1984 of the
AV-8B Initial Sea Trials
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REFLEXIONS
From “Trailblazer Test Pilots in Action” by Christopher Hounsfield .

The Best of Times
By David H. Gollings
In April of 1980 the first prototype of the Canadair Challenger crashed in the Mojave
desert, killing one pilot while two other crewmembers escaped with minor injuries. To
steal a thought from Dickens, “It was the best of times, it was the worst of times . . .” a
spring of Hope turned into a winter of Despair. But events leading up to this tragedy
started several years earlier, so we should start at the beginning.
The Ugly Duckling
The Canadair Challenger (once known as the Learstar 600) got off to a rocky start when the
original designer - Bill Lear – critical of Canadair’s changes to his design, publicly referred
to it as “Fat Albert”. Short and fat as it was, the name stuck and Bill unceremoniously
walked out on the project. During the course of the next decade Canadair remained a
quasi-government company and nearly brought down the entire Canadian government
with cost overruns, until Bombardier came to the rescue with a privatization bid. In spite
of this ignominious beginning, Fat Albert morphed into a 90 passenger Regional Jet and
turned out to be a financial success as well as a thing of beauty. Although Bill was later
deemed the Father of the Regional Jet (or RJ) he did not get to see its eventual success
or even to see it fly; he passed away six months before the first flight of the Challenger.
The Master Plan
In 1978 Canadair had been out of the airplane manufacturing business for many years. So
under the auspices of the Chief Test Pilot - Doug Adkins, Canadair set out to establish a
world-class flight test center from the ground up as well as a first class test crew, of which
I had the honor to be a small part. Initially there were only four Test Pilots, but that soon
expanded to an even half-dozen Test Pilots and four Flight Test Engineers when three test
aircraft were all flying.
First Man In
I first met Norman Ronaasen in Montreal in the fall of 1978. Instantly likeable, and in the
words of Canadair’s official historian Ron Pickler, Norm was “a charming, unassuming
gentleman.” Like many Canadians I have known, Norm had an enormous sense of
humor and in my experience, he was one of the best Engineering Test Pilots ever. He
was a graduate of the Empire Test Pilot School at Farnborough England and was one of
two RCAF pilots selected to fly Canada’s Pride, the AVRO Arrow. Unfortunately for
Canada (and Norm) Prime Minister Diefenbaker canceled the Arrow project before his
first flight. Norm was recruited to fly the Challenger early in 1978 and was the first of a
small cadre of Challenger Test Pilots on Canadair’s staff. I was hired shortly afterwards
and so it happened that we both wound up in Montreal to fly Canada’s first entry into the
fast-paced world of corporate aviation.
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From its inception Canadair felt it best to conduct the Challenger flight testing in a more
hospitable climate than Montreal, not only for weather considerations but to be far removed
from government and factory politics. The choices boiled down to the RCAF test center
at Cold Lake Alberta and the USAF test center near Mojave, California. Since the bulk
of initial aircraft sales were in the USA and in light of Cold Lake’s formidable weather,
the choice was obvious. So off we went to the Mojave desert.
The pace of flight test was fast and relentless for two years until we were all pretty much
exhausted. Five-thirty A.M. seems like an ungodly time to start work, but that is the world
of flight testing. You do it because you love it and it’s unlike any other kind of flying.
Somewhat the opposite of the old saw about airline flying: “hours of sheer boredom
punctuated by moments of excitement . . .” By April 1980 Canadair Test Pilots had been
doing it for over a year, seven days a week. Just one price you have to pay to be working
at something you really enjoy. And like many things, flight testing is best done early in
the morning.
As do most days in the Mojave Desert, April 3rd dawned bright and clear, a splendid day
for flying. I had arrived before sunrise expecting to fly Systems tests on Challenger Serial
Number 1002, the second prototype of the Challenger wide-body business jet. This plan
changed when another pilot telephoned from the nearby ski resort, snowed in, and I offered
to fill in as the copilot for him. The planned flight included a series of stall tests on the
first prototype, Serial Number 1001, most of which had been done many times before.
A Word About Stall Testing
Stall testing is an integral part of defining the flight envelope of a new aircraft. It consists of
slowing the aircraft to the point where the wings no longer produce enough lift to maintain
flight. It is not inherently dangerous, but it can be if the airplane’s behavior at the stall is
not readily controllable. In that event artificial devices may be used to prevent entering
this flight regime. Wind tunnel tests predicted this might be the case with the Challenger,
however the certification agency (Transport Canada) had decreed that this flight regime
must be fully explored before any such artificial devices could be used. This was the order
of the day and we should have protested more strenuously.
During many prior stall tests we had performed in Challenger 1001 loud, metallic ‘banging’
sounds were heard, and we thought the noise was coming from somewhere inside the
airplane. So on April 3rd, after completing our twelve planned stall tests at 18,000 ft., we
proceeded to investigate the cause of the noises. The first attempt involved a slower than
normal stall approach in order to try to determine where the noise was coming from. This
time, just as the same loud noise occurred, the aircraft angle of attack suddenly increased
and the nose pitched up out of control. None of the flight controls responded and one
engine flamed out as the airplane entered what is known as a “deep stall” or “super stall”.
Fortunately (or not, as may be the case) the aircraft was equipped with a recovery parachute
which I deployed, causing the nose to pitch down sharply and restoring control. At this point
it should have been a simple matter to jettison the recovery parachute and return to base.
Of course there would be no story if that had happened. And so in spite of a carefully
engineered redundant jettison mechanism, the parachute failed to jettison. The cause of
this failure has been variously attributed to improper hydraulic fluid in the primary actuator
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and loss of electric power to the back-up explosive bolts. No one knows for sure. With
clairvoyant hindsight, the design was later made more reliable but fortunately never had
to be used again.
The cause of airplane accidents has been compared to the game of Dominoes, in that the
first one to tip begets a chain reaction that goes on until the last domino falls. No one
piece in itself is the cause of the accident but all it takes is one domino to start the chain.
(Without the loud banging noise the accident would not have happened) The bottom line
is this: when things start to go to Hell they go, not in a handbasket but by the bushel. And
it is never a single thing that causes an accident!
Things Get Worse
During all this excitement, my attention had been directed inside the cockpit trying to sort
out the chute jettison problem; by the time we were descending through 6000 ft. above the
ground I was still oblivious to our altitude. (The absolute minimum bailout altitude for
such an event was to have been 6000 ft.) Our Flight Test Engineer, Bill Scott was situated
in the cabin monitoring altitude and his call of “6000” brought us to our senses and Norm
immediately called for bailout. Whereupon Bill looked forward to me in utter disbelief
and I nodded for him to get out. His main duty then was to get to the rear baggage door,
open it and jump out – which he did with great enthusiasm. Not far behind, I watched
him disappear out the door and observed with some curiosity as he disappeared upwards.
It was at this point things began to get really strange.
I dived head first through the hatch, tumbling head over heels until spread-eagled, I wound
up face towards the ground. For a brief moment I looked at the trees getting bigger and
bigger, when I thought to myself “wait, there are no trees in the desert – those are small
cactus – you must be very close to the ground . . . “ whereupon I pulled the ripcord like
the starter rope on a lawn mower, and life started over.
The shock of the opening parachute was nothing compared to what was to follow: hanging
in my parachute risers, I had full view of Challenger One descending, wings level into the
desert floor. It was as if a camera was running in slow motion, the way the mind slows
things down in a crisis situation. You hear about this phenomenon but can never really
appreciate it until seen through your own eyes. The brain’s time-tracking mechanism
slows down and a matter of a few seconds seems like minutes. [in reality the brain may
speed up its data processing, which makes time appear to move more slowly]
To my horror, Challenger One appeared to slowly slide onto the desert floor with a great
fireball of billowing black smoke rising from it. The force of the explosion tossed sheets
of aluminum and what were formerly bits of the airplane high into the air, like debris in
a tornado.
Suddenly, just at the moment my parachute fully opened, the ground rose up to meet me
with a thump and crunching of bone as my foot suddenly was headed in a direction opposite
to the rest of me. As I lay there trying to collect my thoughts I noticed Bill Scott (our
Flight Test Engineer) floating slowly down in his parachute. Still in a brain time warp, my
mind could not comprehend why he was still in the air when he had clearly jumped out
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before me. Later analysis showed that Bill had exited around three thousand feet, while
20 seconds later I had gotten out at less than a thousand feet.
Adding to the disorientation was an extreme descent rate, estimated by radar tracking at
17,000 feet per minute; the brain cannot correlate these kinds of rates with prior experience,
since the airplane attitude had been nearly level. All told, the entire event took place in a
little over a minute. It was later estimated that my parachute opened at about one hundred
feet. Norm had remained in his seat until the rest of the crew was safely out, which cost
him his life. He did manage get out of the airplane but his parachute did not have time
to open. And the airplane we had come to love and hate at the same time was no more.
In thirty-odd years of flight testing I have been in numerous “uncontrolled flight” situations,
but almost always they were accompanied by wild gyrations and excessive g-loads. This
particular event was unusual in that the airplane remained wings level, with the nose just
slightly above the horizon and descending at a rate that was beyond comprehension. Flight
control was regained when the anti-spin parachute was deployed but, with one engine
failed it was impossible to maintain flight.
As luck would have it I observed a small airplane circling over the crash site, which
turned out to be Dick Rutan (later of Voyager fame) flying a local test mission. Dick
alerted the Edwards Air Force Base control tower and coincidentally, the base surgeon
just happened to be airborne on a rescue helicopter training mission just at the time. So
within minutes I found myself in the capable hands of not just paramedics but the USAF
Chief Medical Officer.
Epilogue
On this, the last day of his life, my friend Norm Ronaasen had the calm presence of mind
to call “BAILOUT” which most definitely saved my life and that of Bill Scott. Norm then
issued a MAYDAY call on the radio and remained at the controls until Bill and I were
safely out of the airplane. This turned out to be the ultimate sacrifice, for at that point
he was too low to successfully bail out. There is something Biblical about such an act,
something that words cannot adequately describe. Bill and I have remained close over
the years and every April 3 we get together to remember the man who saved our lives.
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Norm Ronaasen In His Element

“Trailblazer Test Pilots in Action” by Christopher Hounsfield is available from Pen &
Sword www.pen-and-sword.co.uk in Europe and rest of world or in North America:
www.casematepublishing.com

Challenger Prototype Number 4

Challenger Number One, aka “Fat Albert”

Challenger One In the Mojave Desert
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F-101 Voodoo 60th Anniversary Celebration
Harry Schmidt, former P&W Engineering Test Pilot at Edwards in 1950s
Congratulations to McDonnell and the Missouri Aviation Historical Society on celebrating
the F-101’s 60th anniversary … the Voodoo was a great aircraft!
I had just completed my 4-year USAF commitment in 1955 as a fighter pilot serving
on Okinawa, in Korea, and at Otis AFB flying all-weather F-94s. P&W was looking for
somebody with my experience (1000 jet hours, no accidents, engineering degree, and
high recommendations) and hired me to test the new Century Series (supersonic) fighters
at Edwards. P&W had recently “bet the farm” when they designed a highly advanced
axial flow jet engine with a high (12/1) pressure ratio which promised greater power
(10,000 # thrust) and better efficiency (lower fuel consumption) than available from other
competitors at the time. To complete that design they had assembled their top technical
experts led by Perry Pratt and built the most advanced privately owned engine test cell
in the world, the Willgoos Lab in Hartford, that was key to unlocking critical jet engine
design parameters in the early 1950s. Their new J57 had been chosen by Boeing to power
the B-52 bomber, and shortly thereafter by several fighter manufacturers to power the
new supersonic fighters. There were several important test flight areas:
1. Compressor stalls:
I arrived at EAFB in early 1955, initially testing the F-100 Super Saber, which was having
substantial problems with “compressor stalls,” a new problem associated with the extreme
maneuvering customary with jet fighters with curves in the inlet duct. For several months
I flew almost one flight per day in the -100 evaluating the stall problem, flying during the
day while engineers and mechanics would make technical adjustments to the engine at
night.
Note: The compressor stall problem was the result of: 1/ substantial bends in the air inlet
duct. The bends created turbulent airflow whereas a jet engine prefers laminar airflow.
2/ a fighter’s need to conduct abrupt maneuvers in air combat further increasing air inlet
distortion. Since the J-57 was designed for the B-52 with the typical round cowl on an
aircraft not needing much maneuvering capability, the new set of problems at first were
not well understood by engineers. Much testing was accomplished in the Willgoos Lab
and in the flight test aircraft at Edwards to first understand and then eliminate the stalls.
Several months later, in late summer of ’55, we received an early F-101A, SN 426. The
Voodoos were having the same compressor stall problem as the -100 and P&W was asked
by both the USAF and McDonnell to resolve the problem.
Although P&W sent several mechanics to STL to learn systems and maintenance
procedures, I was too busy with F-100 flying to also visit STL, and hence when we received
our F-101 I had no knowledge of the aircraft, operational problems, procedures, proper
speeds, emergency procedures, etc. Even the USAF (Fighter Ops) guys at EAFB knew
nothing about the -101. I was therefore on my own, necessitating that I learn everything
needed to stay alive, an urgent requirement.
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On my first flight the serious compressor stall problem was immediately obvious …
either or both engines could stall with any small change to power setting or aircraft
attitude. Losing power during a compressor stall with one engine for a short time was not
serious, but if both engines stalled at the same time, that was more serious. Obviously any
compressor stall decreased the operational utility of a fighter making it unsatisfactory to
the USAF. P&W had to correct the problem or the F-101 would have a doubtful future.
Over the course of the following two months, flying almost every day performing “windup turns” at all altitudes and airspeeds, P&W began making substantial corrections
relieving the problem by increasing the engine’s stall margin (but slightly reducing the
efficiency) of the engine. In only a couple months we had made major improvements to
the compressor stall problem.
2. Pitch-up:
Soon, “we” (the USAF and P&W, both at EAFB) became aware of a new problem, called
“pitch-up”, a problem MDC in STL had apparently known about for a short time. At
high angles-of- attack (AOA) the nose would suddenly and uncontrollably rise and the
-101 would be in pitch-up from which there was uncertain recovery. Several crashes
of MCD aircraft resulted. We at Edwards didn’t understand the problem since most all
F-101 testing by MDC was at STL.
While flying the aircraft in our wind-up turns, I had on several instances noticed that stick
forces were suddenly reduced, the opposite of forces normally expected when tightening
a turn. My instinct told me to immediately reduce backpressure on the stick. I was sure
that my actions saved me from also entering pitch-up. Thus I believed I could anticipate
when we were entering the pitch-up boundary by carefully monitoring stick forces and
reacting very quickly.
Only shortly later (late ’55 or early ‘56) the fact of F -101 pitch-up became a concern of
USAF people at EAFB. If serious, the -101 might not meet USAF operational requirements.
The USAF requested a meeting with us. Jim Peed, P&Ws flight test manager, and I met
with Fighter Ops people. They requested we perform a series of flight tests at high AOA to
determine pitch-up limits, which tests would also define the F-101’s safe operating limits.
Although we could have denied their requests (since this was airframe testing, not engine
testing), we felt the results would be useful to our engine testing programs also, so agreed.
Note: in earlier flying we had experienced compressor stalls at high AOA and therefore
only infrequently had reached the pitch-up limit. But now, with compressor stalls
not restricting our maneuvering, we envisioned entering pitch-up limits much more
frequently.
On a continual lookout for the control lightening warning, I flew several flights with windup turns at high AOAs. We found that I reacted to control system changes at exactly the
same AOA, reinforcing the probable accuracy of my decision point, presumably defining
pitch-up. Fortunately we did not pitch-up.
But that still didn’t define the cause. The -101 had a swept-back wing and a “T-tail” and
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certainly did have pitch-up. But the F-104 was just entering flight test. The F-104 had a
T-tail but not swept-back wings, and we all at EAFB believed the -104 did not have pitchup. Hence we concluded that the cause of pitch-up was the swept-back wings, not the
T-tail. But what we didn’t know was that Lockheed was indeed having serious pitch-up,
had lost a couple aircraft, but since they had not yet allowed the USAF to fly the aircraft,
the F-104 problem was tightly controlled within the Lockheed organization. Only they
knew.
A year later we all learned that both the -101 and -104 had pitch-up, and both manufacturers
had developed the same solution … an automatic stick shaker and stick pusher control
system to protect against inadvertent pitch-up by limiting AOA. With that operating
control system, Lockheed finally allowed the USAF to fly the
F-104. The Lockheed/
MDC system worked well and was later adopted by civil aviation manufacturers when
they designed their T-tail airliners and corporate aircraft suffering from their “deep stall”.
3. The supersonic afterburner:
The early F-101A had the standard P&W J57 engine with afterburner (A/B) and could
fly at Mach 1.5. Engine exhaust air speed with engines of low pressure ratios, was, as all
aerodynamicists understood, limited to sonic speeds in the throat of the afterburner in all
early jet engines. P&W engineers at Hartford had experimented with a new A/B design
they called the C/D (convergent/ divergent) nozzle. Its unique design would theoretically
permit supersonic engine air exhaust speeds, which should significantly increase engine
power.
Note: the potential for supersonic airflows with high pressure ratio engines and a carefully
designed convergent and then divergent section had been known for many years, but
never used on a jet engine until the J57 on our F-101.
In the late fall of ’55 they installed the first C/D nozzle engine in our F-101. The first flight
confirmed the increased thrust, and then a second C/D nozzle was installed. Our F-101A
went from 1.5 Mach to almost 2.0 … a very substantial increase in speed. In fact, we were
flying the fastest aircraft in the world. Some time later, after the British had claimed the
world’s speed record, the USAF borrowed our F-101 , and with a military pilot set a new
official speed record at just over 1200 mph. With a redesigned engine inlet we judged the
F-101 could have exceeded Mach 2.
4. Altitude record:
With the new C/D nozzles giving us almost Mach 2 speeds, we felt it could also allow us to
fly at record altitudes. Looking for colder air north of Edwards for improved performance,
one day we found the right conditions. I headed north of Edwards, flew at max speeds
just below 40,000’, and started climbing, trading airspeed for altitude. At about 70,000’
a fire warning light came “on” on the right engine, so that was shut down. Immediately
I had a compressor stall on the left engine, so lost engine thrust on that engine. Quickly
I got the nose under the horizon at about 75,000’, and viewed the spectacular sights of
outer space – black sky, unlimited visibility, and, most of all, curvature of the earth, etc
– during the several seconds of weightlessness. Once airspeed increased the compressor
stall ceased and I completed a single engine landing at Edwards after setting what we
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judged was an unofficial world’s altitude record, well above the earlier record of 65,000’.
5. Applications in the USAF:
With the C/D nozzle engines and equipped with the Genie nuclear air-to-air weapon,
the advanced two-place F-101B became the backbone for the Air Defense Command
protecting our northern border from possible attack during the Cold War years from the
1960s through the early 1980s. The US also gave Canada a number of F-101Bs for their
use in the Canadian north. The USAF also operated the F-101B in Europe during the
Cold War to deter Russian aggression.
With its long range, high speed, and high altitude capability, the F-101B also was used
as a reconnaissance aircraft during the Cuban Missile crisis, over Vietnam, and watching
events in China. With a nuclear bomb it was also used by the Tactical Air Command)
in Europe.
A total of 807 Voodoos were built.
During a critical time in turbulent international relations, the Voodoo provided frontline defensive and offensive capability for 20 years. What a great aircraft powered by a
spectacular new P&W engine! What a splendid military record during the Cold War!
What a privilege to have been an active participant!

Engineer Cal Christian and test pilot Harry Schmidt in front of P&W’s F-101
at Edwards in early 1956.
Photo Courtesy of P&W.
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MEMBERSHIP NEWS AND UPDATES
The following are Members we have lost contact with. If you have any contact information
for them please contact Susan at SETP Headquarters, 661-942-9574 or Susan@setp.org.
Arnold, Julian
Bull, Gifford
Galli, Hans-Rudolf
Glendinning, R. J. D.
Gordon-Johnson, P.
Knickerbocker, H.H.
Saeger, Elmar
Shultz, William
Van Eyle, B.G.

****************************************
A liaison from the Membership Committee is assigned to each SETP Section to assist
applicants for membership within that section. The Section liaisons are as follows:
Canadian Section – Al Peterson
Central Section – Dan Vanderhorst
East Coast Section – John Tougas
European Section – Rigel Hebmann
Northwest Section – Don Weiss
Southeast Section – Austin Omlie
Southwest Section – Jim Richmond
West Coast Section – Chris Moss, Don Weiss
Great Lakes Section – Eric Hansen
Please contact susan@setp.org for liaisons contact information.
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SPECIAL BUSINESS MEETING
Minutes
The Special Business Meeting of The Society of Experimental Test Pilots was
held on Friday, 29 May 2015, at the home of Steve Rainey (F), Rosamond, CA at
5:00pm. In attendance were 25 Members, which provided a quorum as required by
the SETP Constitution. (Names of attendees are on file at SETP Headquarters.)
President-Elect Morey introduced the slate of officers for 2015/16 presented by the
Nominating Committee.
For President-Elect:
Todd Ericson (AF)
		
Terry Lutz (F)		
		
For Vice President:
Art Tomassetti (F)
		
Brett Vance (AF)		
			
For Secretary:
Nicola Pecile (AF)
		
John Tougas (M)

Virgin Galactic
Airbus (Ret)

For Treasurer:
		

William Gray (AF)
Dan Wells (AF)		

USAF Test Pilot School
AgustaWestland

For Legal Officer:
		

Jennifer Henderson (M) Boeing
Andrew McFarland (AF) CAPT, USN

Lockheed Martin
Federal Aviation Administration
National Test Pilot School
Boeing

President-Elect Morey then opened the floor for additional nominations for each Office,
indicating that individual nominations need not have a second.
Doug Shane (F) made a motion to accept the slate of officers as presented. James
Doolittle, III (F) seconded the motion and all voted in favor.
There being no further business to discuss President-Elect Morey adjourned the meeting.
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2015 SYMPOSIUM INFORMATION
The Society of Experimental Test Pilots
59th Symposium & Banquet ~ Disney’s Grand Californian Hotel & Spa
in Anaheim, CA
23 ~ 26 September 2015
Visit www.SETP.org for more information and to register!
GERRY T. MORTON TECHNICAL TOUR: Wednesday, 23 September: This year’s
Technical Tour will include an exclusive tour of SpaceX and Northrop Grumman Space
Systems. Attendees will gather at the SETP registration area for continental breakfast
beginning at 7:00am and will depart the hotel for the tour at 7:30am, returning at
approximately 4:15pm. Lunch will be held at the iconic Proud Bird Restaurant which
offers a one of a kind view of aircraft arriving at Los Angeles International Airport. The
cost is $95.00, which includes continental breakfast, transportation, tour, and lunch. Dress
for the tour is business casual with closed toe shoes. Please note that this Tour is limited
to 40 attendees only so register early if you plan to attend. International attendees will be
contacted to provide passport information, etc. for security purposes.
WELCOME RECEPTION: A Welcome Reception will be held in the Sequoia Foyer
on Wednesday, 23 September from 6:30pm to 8:00pm. Dress is business casual and there
is no cost for this event.
TECHNICAL SESSIONS: Technical Sessions will begin on Thursday, 24 September at
8:15am and conclude on Saturday, 26 September at 12:00pm. All attendees are eligible to
receive continuing education credits through Embry-Riddle Aeronautical University. If
desired, order a CEU certificate on the symposium registration form when you register for
the sessions. Dress code for the Technical Sessions is business attire or military uniform
of the day. The Saturday session is open to guests.
SPOUSES EVENT: Thursday, 24 September: Back by popular demand, spouses will
enjoy a Temecula Winery Tour and Luncheon on Thursday, 24 September. The day begins
at 8:30am with a continental breakfast in the Sequoia Foyer of the Grand Californian
Hotel. At 9:00, the winery shuttle departs for a tour of three lovely wineries. The first
stop is Wiens Cellars, known for their commitment to producing quality “Big Red” wines.
Next, lunch will be served at The Pinnacle Restaurant. We will then visit Robert Renzoni
Vineyards, featuring an array of Italian style wine. The final destination is Doffo Winery,
one of a few micro-boutique wineries in the region. The shuttle will return to the Hotel
at approximately 6:00pm. The cost for this event is $120.00 per person which includes
continental breakfast, transportation, wine tastings and lunch. Please select your lunch
entrée on the order form. Your options are: Black Angus burger, pasta with chicken or
turkey croissant sandwich. Note: Tickets must be purchased in advance – no tickets are
available at the hotel. Please note that this Tour is limited to 35 attendees only so register
early if you plan to attend.
LUNCHEON: A Luncheon will be held on Friday, 25 September from 12:30pm to 2:00pm.
The guest speaker will be Mr. Orlando Carvalho, Aeronautics President of Lockheed Martin.
The luncheon is included in the full-price registration fee. Guests or those not signed up
for the full-price registration may purchase a luncheon ticket for $55.00 per person.
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FRIDAY NIGHT RECEPTION: On Friday, 25 September, an outdoor dinner reception
will be held at the Disneyland hotel, which is a 10-15 minute walk from the Grand
Californian hotel. Due to the length of the walk, transportation will be provided for
those who desire it. The reception will begin at 6:30pm and dinner will be served from
7:00pm - 8:30pm. Dress for the event is business casual. The reception is included in
the full-price registration fee. Guests or those not signed up for the full-price registration
may purchase a reception ticket for $75.00 for adults and $25.00 for children ages 3-9.
SETP ANNUAL BUSINESS MEETING: The SETP Annual Business meeting will
be held immediately following the final symposium Technical Session on Saturday,
26 September. This meeting will be open to all grades of membership and corporate
representatives. The 2015/16 SETP Officers will be installed at this time.
AWARDS BANQUET: The 59th Annual Awards Banquet will be held on Saturday, 26
September at 6:30pm in the Sequoia Ballroom. The social hour will begin at 5:30pm.
The program will include installment of new SETP Fellows, and presentation of the Ray
E. Tenhoff, Tony LeVier, H. R. Salmon, J. H. Doolittle, and Iven C. Kincheloe Awards.
Dress for the event is black tie or military mess dress and appropriate formal wear for
ladies. Tickets are $140.00.
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REGISTRATION FEES: To enable maximum participation by Society Members and
guests, multiple registration options are available to fit attendees’ schedules and budgets.
Attendees may register for the full event, which includes Technical Sessions, Continental
Breakfast, Friday Luncheon, Friday Reception and Proceedings on DVD; or for a Technical
Sessions only which includes the Continental Breakfast and Technical Sessions. This option
is available for Thursday and/or Friday at the attendee’s request. Additional events, such
as the Technical Tour, Spouse Tour, Friday Lunch, Friday Dinner Reception, and Banquet
can be purchased separately.

P

ACCOMMODATIONS: The Grand Californian and Paradise Pier hotels are now
accepting room reservations. The group rate is $208.00 for single/double at the Grand
Californian. For those wishing to stay at the Paradise Pier, located across the street from
the Grand Californian, the room rate is $174.00 single/double. A very limited block of U.S.
military/government rooms has been reserved at the Paradise Pier Hotel and Disneyland
Hotel, for active duty U.S. military and government employees at a rate of $138.00.
Reservations for all hotels can be made by calling 1-714-520-5005 or online at:
https://aws.passkey.com/event/13855765/owner/29100/home .
When booking reservations please indicate that you are with Society of Experimental Test
Pilots. The cut-off-date for reservations is Tuesday, 8 September 2015. Reservations after
the cut-off-date are subject to availability. CANCELLATIONS: The deadline for refunds
on cancellations is 17 September.

•

ATTIRE FOR EACH EVENT:
Welcome Reception
Technical Tour
Technical Sessions
Spouses Event
Friday Night Reception
Banquet

•

Business Casual
Business Casual and comfortable shoes
Business/Military uniform of the day
Casual and flat shoes
Business Casual
Black Tie/Military Mess Dress

For discounted tickets to Disneyland or California Adventure, please see the SETP
Registration desk at the hotel.
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2015 SYMPOSIUM HIGHLIGHTS
SETP 45th San Diego Symposium
The 45th Annual West Coast Symposium was held at the Catamaran Hotel Resort and Spa
in San Diego, California, on March 27-28 2015.
The Chairman for this event was Ryan Howland (M) from The Boeing Co. Many corporate
members generously sponsored the event and included: Calspan, Gulfstream, Mohave Air
and Space Port, Safe Flight Instrument Corporation, Scaled Composites, and Sikorsky.
Technical presentation included a wide variety of topic ranged from cyber security, to
hang gliders, to Reno racing, to fifth-generation fighter development.
Presentations included:
•

“The Navy E-6 Mercury Flight Test Program” by Gerald Whites (F), The Boeing
Company

•

“Lessons Learned and Murphy’s Corollary” by Michael Meier (M), Wills Wings,
Inc.

•

“RPV NTPS” by Ryan Olson (PAM), National Test Pilot School

•

“Helicopter Autorotation Landings at Sea Dark Night - Sea State Calm - Visually
Unaided” by Richard Lee (AF), The Boeing Company

•

“Test For Test-Training: Spinning the DC-1000S” by Timothy McDonald (AF),
USAF Test Pilot School and Chris Liebmann, USAF Test Pilot School

•

“What Test Pilots Should Know About Cyber Vulnerabilities” by Robert Behler
(AF), Software Engineering Institute

•

“Wastegate Development for a Sport Class Pylon Race Aircraft” by Elliot Seguin
(M), Scaled Composites and Justin Gillen

•

“The EcoDemonstrator 787 Program” by Michael Carriker (F), The Boeing
Company

•

“F-22 Line-in-the-Sky Automatic Ground Collision Avoidance System” by Steve
Rainey (F), Lockheed Martin, Maj Kees Allamandola, USAF (PAM), and Chuck
Webb, Department of the Air Force
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•

“Three Dimensional Scene Reconstruction from Aerial Imagery Using Structure
from Motion” by Capt Dan Alix, USAF (PAM) and Capt Jeremiah Johnson, USAF

•

“Vertical Energy Maneuverability” by Maj Jeff Dean, USMC (PAM)

•

“F-35C Carrier Suitability and Ship Trials” by LCDR Tony Wilson, USN and
LCDR Theodore Dyckman, USN (M)

Doug Benjamin (F) from The Boeing Co. was the guest speaker for the Saturday night
banquet. He shared personal stories from his time testing The Bird of Prey. The audience
certainly enjoyed the stories and Lessons Learned.
The “Jack Northrop” Award for the best technical paper was given to Michael Meier (M),
Wills Wings, Inc. for his insightful “Lessons Learned and Murphy’s Corollary”.
As always, the whole SETP staff did a phenomenal job ensuring that the weekend was a
resounding success. Many thanks.
Ryan Howland (M), Symposium Chairman

Michael Meier (M) and Mike Rabens (F)
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31st Annual East Coast Section Symposium
The 2015 East Coast was held on Friday, 10 April, 2015 at the Bay District Volunteer
Fire Department Co 3 Social Hall in Lexington Park, MD. Approximately 200 registered
including both USNTPS classes, Midshipmen from the Aerospace Department at the
United States Naval Academy, and STEM students from various high schools in the area
were in attendance. Eight papers were presented, and most were from current flight test
efforts at nearby NAS Patuxent River, MD. The papers were:
1)

“High Loads During Unload to 1g… What?! F/A-18 E/F Infrared Search and
Track Pod Testing.” This paper was presented by LT Eric Zilberman, USN (M)
and Mr. Michael Wallace (AF), The Boeing Company. This paper won the Leroy
Grumman award for best paper of the day.

2)

“Project MAGIC CARPET: Dramatically Changing Naval Aviation with
$100,000”. This paper was presented by LT Brent Robinson, USN (PAM) and
Mr. James Denham, Department of the Navy.

3)

“F-35C Carrier Suitability and Ship Trials.” This paper was presented by CDR
Tony Wilson, USN (M).

4)

“Anatomy of a Close Call – P-8A Loads Exceedance”, presented by Mr. Steve
Wright, (M), Wyle.

5)

“Initial Test and Evaluation of a Novel Pressure Suit”, presented by Mr. Miguel
Iturmendi (M), Airborne Engineering Dynamics.

6)

“Corner of the Envelope, First-Ever Missile Shot…What Could Go Wrong”,
presented by Maj Tucker Hamiltom, USAF (M) and Mr. Brendan Andrus,
Department of the Air Force.

7)

“Comparative Aircraft Flight Efficiency Performance Trial of the PA23-180
Geromino”, presented by midshipmen from the United States Naval Academy.

8)

“VTOL Aircraft Thrust Control – Part Deux”, presented by Mr. Daniel Dugan
(F), NASA.

The symposia chairman was LCDR Allan Jespersen, USN (AM). Attendees enjoyed a
luncheon presentation by the current SETP President, Mr. Mark Stucky.
LCDR Allan “Kreepy” Jespersen (AM), Symposium Chairman
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5th Annual Northwest Section Symposium
The Northwest section of SETP held its 5th annual symposium at the Museum of Flight,
Seattle Washington. Attendance continued to increase by 14% to 155 participants, which
included approximately 15 sponsored students. The day was full with 9 presentations
covering a wide variety of topics to include Scorpion Jet, all weather operations, Museum
of Flight restoration projects, excerpts from “The Tao of Flight Test”, historical errors
in flight test, enhanced flight vision systems-lessons learned, KC-46, DC-10 Aerial Fire
Fighting, and Vans Aircraft.
The section achieved its goal of providing a diverse cross section of presentations. There
were several presenters who graciously travelled from across the country to support the
section. The session chairs were Jennifer Henderson (M) and Stu Farmer (AF). The section
is already looking forward to growing the symposium for a 6th straight year.

Great Lakes Section Symposium
The Great Lakes Section held an outstanding 2015 annual Symposium on May 14th at
the Wright-Patterson Air Force Base Club. Attendance was more than double last year’s
event, with 93 overall participants enjoying a day of great presentations and an evening
of camaraderie at the combined SETP/SFTE dinner.
The slate of presentations covered lessons learned by the F-35 test team in moving from
supersonic to STOVL operations, efforts at active flutter control with the X-56 Multi-Utility
Technology Testbed Aircraft, and real operational saves credited to the Automatic Ground
Collision Avoidance System (AutoGCAS). The audience also heard about International
Test Pilots School’s efforts to develop fly-by-wire flight testing curriculum, real-world
applications of test planning techniques to the Air Advising Mission in Afghanistan and
several proposals, past success stories, and discussions of integrating OT and DT in the
USAF fighter community.
As part of the Section’s STEM outreach, many members have participated in simulator
handling qualities testing of student-designed aircraft at the University of Dayton. Attendees
got to hear feedback from the professor, Dr. Aaron Altman, who gave an energizing
presentation about how test pilots can motivate the next generation of pilots and engineers.
Lt Gen (ret) Jack Hudson, currently the Director of the National Museum of the United
States Air Force, provided a very interesting keynote talk about his experience performing
operational testing of the unique, two-seat variant YA-10B for the single-seat night attack
mission. He even brought his own audience, as several of his retired airline pilot friends
visiting the Museum took time to mingle with the members and share stories of great
airlines past, like Piedmont.
At the Symposium conclusion, the Mitch Cary Award for the Best Paper was awarded
to Dan Levin and Pete Wilson, of Lockheed Martin and BAE Systems, respectively, for
their extremely informative presentation on the highly successful testing and development
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of the F-35 STOVL capability. They walked the audience through the challenges they
faced developing an aircraft that could meet the Marine Corps specifications for STOVL,
comparing and contrasting more traditional testing of supersonic fighters.
Section members also joined an SFTE-hosted dinner after the Symposium where the USAF
AFMC/A3 Deputy for Air, Space and Information Operations, Dr. Eileen Bjorkman gave
a fascinating presentation on the pace of innovation and technological development in the
area of cyber warfare and how the Air Force conducts cyber testing. The dinner was held
at the Engineers Club of Dayton, where many famous engineers, including Orville Wright
(Wilbur had passed away by the time it was built), enjoyed great food while dreaming the
dreams that make what we do possible.
In addition to the Symposium events, our visitors from across Lake Erie at the International
Test Pilots School made their stay in Dayton doubly worthwhile with a visit to the National
Museum of the United States Air Force and introductory flights in the Wright B Flyer –
truly a unique throwback experience to early aviation thanks to Wright B Flyer, Inc. - on
the Saturday morning before heading back to Canada. SETP President Mark “Forger”
Stucky and his wife Cheryl joined the group, also obtaining an orientation flight in the
Wright B Flyer. Attached is a photo of our illustrious society President in the cockpit of
one of the “oldest” flying machines around!
Cheers!
Ryan Smith (M), Ryan Smith
Secretary, Great Lakes Section
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The 2015 Flight Test Safety Workshop
at Scottsdale, Arizona
What a rewarding experience! Those who have shared the honor of leading a Flight Test
Safety Workshop will agree that there is no better way to gain appreciation for the hard
work and professionalism of SETP staff, the expertise of audio-visual impresario Claude
Pasquis, and the Flight Test Safety Committee (FTSC) leadership who are composed of
members from The Society of Experimental Test Pilots (SETP) and the Society of Flight
Test Engineers (SFTE
The theme of the 2015 workshop, Lessons Learned (are they really?), was borrowed from
an article written by Keith T. Otsuka, Chief Pilot, Boeing Commercial Airplanes that began
with the thought provoking words: “Lessons learned—we see this simple statement in many
things we do. Yet too many times, we find these lessons learned have been learned before.
Why do we repeat previously discovered mistakes? One answer may be because we really
haven’t learned anything.” Keith Otsuka led an informative and thought provoking tutorial,
followed by an enthusiastic participatory discussion on the subject of Lessons Learned.
We wish to thank each of the presenters for the high quality of presentations at this year’s
workshop. Heather Ross, Noah Aaron and Flash Parlini from Boeing Commercial Airplane
flight test were awarded best paper for their presentation; “Considerations in Testing
Transport Aircraft with Closed-Loop Control Systems”; which provided a number of
specific lessons learned with application to future test programs involving aircraft with a
closed-loop, highly integrated flight control system.
The keynote speaker was airshow legend Sean D. Tucker. SETP President Mark Stucky
described Sean’s presentation as outstanding and wrote, “the audience was enthralled
by your stories, motivated by your enthusiasm for spreading the joy of flight to the next
generation, and educated on the demands and intricacies involved with being a successful
world-class aerobatic pilot.” The Flight Test Safety Working Group presented Sean D.
Tucker with a donation to “Every Kid Can Fly” a nonprofit working in association with
EAA Young Eagles program that gives at risk, economically disadvantaged teenagers an
aerial path to success.
We made a sincere effort to return the 2015 FTSB to its original workshop roots rather than
the presentation format used at the annual and section forums. The “Tentative Timetable for
Basic Actions” is a useful and informative document created to guide future Chairpersons
in the planning and conduct of the workshop. We have added a “Chairperson’s Book of
Secrets” to provide future Chairpersons of the Flight Test Safety Workshop with a historical
document that offers guidance, recommendations, and general information written and
appended by past Chairpersons. The intent is to share knowledge about what worked well,
what didn’t work, and to suggest beneficial changes.
In closing, we enthusiastically recommend the Chairperson adventure.
Rich Lee (AF) and Tom MacDonald (F) (co-chairs)
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Central Section Symposium
The 9th Central Section Symposium was held in the “Air Capital” city of Wichita, Kansas,
on June 18 and 19, sponsored by Textron Aviation and Bombardier Aerospace. We opened
with a Welcome Reception at the Bombardier/Learjet Delivery Center on the evening of
June 18 which was well attended by SETP and SFTE members, spouses, friends, and
children. Our reception included a BBQ buffet dinner, adult beverages (action item from
last year’s symposium reception which was dry), and static display tour of the Bombardier
Global 6000 flight test airplane with the Vision Flight Deck.
The Symposium was held once again at the Hotel at Old Town Conference Center, which
has proved to be an excellent venue for us. Over 50 attendees enjoyed 8 presentations, a
Q&A Panel on runway certification testing - arguably the most hazardous testing we do,
and ended with SETP President Mark Stucky’s State of the Society briefing. Attendees
included four student interns representing USC, University of Illinois, University of
Michigan, and Embry-Riddle. Special kudos to Knut Lande (M) for travelling all the way
from Royneberg, Norway to present. Technical presentations were:
“AT-6C Semi-Prepared Testing Operations” - Dr. Lionel Alford Jr (AF), Textron Aviation
“Aircraft Controllability and Primary Flight Displays - A Human Factor’s Centered
Approach” - Knut Lande (M), LandAvia Ltd.
“Testing to Identify the Tradeoffs Between the Decision Tools Used to Determine Target
Location Error” - 2nd Lt Maria Phillips, (USAF)
“On the Way to Zero-Zero: Getting Closer! Enhanced Flight Vision Systems” - Mark
Schlegel (F), Bombardier Aero
“Ouch! Let’s just make this one a full stop! Steep Approach Testing on the Citation
Latitude” - Stu Rogerson (AF), Textron Aviation
“Flight Testing Down Under” - Andrew Fickling (AM) and Christopher Anderson (SFTE),
Bombardier Aero
“The Role of the Civilian Test Pilot in the Commercial Aviation World” - Wayne Spriggs
(M), Bombardier Aero
“Citation X+: Alternate Lateral Stability and International Relations” - Steve Turner (M),
Textron Aviation
Panel: “Transport Airplane Takeoff Performance and Controllability Certification Testing” Moderator: Marc Mannella (AF), FedEx; Panelists – Aaron Tobias (AF), Textron Aviation,
Mark Schlegel (F), Bombardier Aero, and Keith Gittemeier (SFTE), Textron Aviation.
Aviation icon Jack Pelton, now Chairman of the EAA, was guest speaker for the luncheon
and brought us up to date on EAA programs and AirVenture 2015. Jack drew some extra
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attendees just for the luncheon, including Aviation Week Editor, Weekly of Business
Aviation, Molly McMillin.
The challenging job of selecting a best technical presentation was done by Chuck Ellis
(AF), Bombardier Aero; Moe Girard (F), Bombardier Aero, and Kevin Campbell (AF),
FAA. This year’s Lloyd C. Stearman Award goes to Stu Rogerson (AF), Textron Aviation,
for his excellent talk on the challenges and lessons learned during recent FAA Certification
of the Cessna Latitude business jet for Steep Approach (5.5 deg glideslope).
Central Section Chairman Steve Stowe (AF), Bombardier Aero, closed the formal session
by passing on an age-old maxim learned over many years of flight testing: “At the end of
the day … there should be cold beer,” and invited everyone to refreshments with more
camaraderie and networking ensuing in the Hotel at Old Town Atrium Bar.
Thanks to our sponsors, Symposium Chairman Dave Marten (M), Textron Aviation, and of
course Paula, Laurie, and Susan for making this a successful and rewarding Symposium.
Also thanks to Linda Stowe and Pat Girard for manning the registration desks and managing
the accounting.
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47th Annual European Section Symposium
The 2015 Symposium of the European SETP Section was held in Lucerne, Switzerland,
from June 11th to June 13th during favorable summer weather. The program consisted of
a welcome reception, 4 technical sessions, a get together, the technical tour and last but
not least the famous “Swiss Floody” – The banquet.
All technical sessions were filled with excellent presentations. The presenters not only
excelled in presenting skills but also shared valuable lessons learned to our community. The
possibility to present and discuss the do’s and don’ts in our profession, free of commercial
or political influences, remains one of the cornerstones of our Society and therefore should
be a major driving factor for any Testpilot to join the community.
The open-to-families technical session on Saturday morning at the Swiss Transportation
Museum was also highly interesting including presentations of a NASA Astronaut and
the Solar Impulse Team.
As a social event we all enjoyed a nice evening with comfortable temperatures and
picturesque views on a steam boat on Lake Lucerne during the get together on Thursday
evening. The sight of the Swiss mountains, paired with light food and drinks created an
atmosphere for good and lengthy discussions amongst all participators.
One of the highlights was the technical Tour to the Pilatus factory on Friday afternoon.
Not only was the group able to see and to learn about the brand new prototype of the PC24 but also there was a guided tour through the production line of the factory. To round
up the afternoon, the Swiss Airforce PC-7 Team, flying close-formation aerobatics using
nine PC-7s, presented its spectacular show to the society.
The 47th European Symposium ended with the “Swiss Floody” - The banquet. It was held
at the Hotel Schweizerhof in Lucerne. Entertainment was provided through a sophisticated
magician-comedian and a very talented Jazz-Combo. The Grading Committee decided
to honor two distinguished papers: “Water ingestion Tests and analysis of ARJ21-700
Aircraft” from Zhao Peng and “The Australian experience of flight testing Electronic
flight bags” from First Lieutenant James Hagan. Again, the venue allowed the members
to deepen friendship and exchange thoughts and stories.
For the Swiss organization committee it was a great pleasure to host the Society at Lucerne
and we thank all of the participating presenters, members and the Empire Testpilot School
for travelling to Switzerland and to help us make the Symposium a success.
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SCHOLARSHIP FOUNDATION
NEWS
The following notes were received from Scholarship recipients:
Dear Members of the SETP Foundation Board,
I cannot begin to express my gratitude for your generous donations during my time at
college. I am now completely finished with school, having earner a BA in Communications
from Thomas Edison State College. I am debt-free and ready to move on to the next
adventure in life! Thank you so much for giving so generously. I am currently working
and praying about the next step, with my desire being to go to the mission field overseas.
Many thanks,
Abigail Brown

Dear SETP Scholarship Foundation,
Thank you for your continued support. This past year has been extremely productive for me,
and I felt I should share some of my highlights from this year with you. After all, any success
of mine is also a success for SETP, since I would not be where I am today without your support.
Within this last year, I managed to complete several academic achievements, become
heavily involved in new extracurricular activities, and finalize my post-undergraduate
goals. With all of my general engineering courses out of the way, I was able to take
some of the more specific and interesting courses that The University of Texas has
to offer. This last year, I took courses varying from signal processing to software
design and human physiology. The courses were extremely rigorous, and I devoted
most of my time to my coursework so that I could receive the grade I wanted.
However, I managed to learn a tremendous amount of knowledge this year, and I now
feel that I have the skills necessary to solve some of the world’s grand challenges.
Of all of the difficult courses that I took this year, my human physiology course was by far the
hardest. The course was geared towards pre-med students, and only the top 10% of students
that received an A were recommended to pursue medical school. Within three weeks of
the class, we were expected to know every single part of the human brain, and within six
weeks we were expected to be able to diagnose any neurological disorder. The course was
extremely difficult and time consuming, but at the end of the semester I managed received an
A in the course. For me, this was extremely motivating; even though I don’t plan on attending
medical school, this course showed me that I could be a great doctor if I wanted to be.
With several other classes of similar difficulty, junior year of biomedical engineering is
notoriously the most difficult year. Despite this fact, I managed to receive all A’s and boost
my GPA to a 3.97. At the end of the year, I was given the title of ‘Distinguished Scholar’
for being in the top 4% of the School of Engineering.
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At the beginning of the year, I was also inducted into the National Biomedical Engineering Honor
Society for being ranked in the top 20% of my class. I quickly became aligned with the
organizations goals of professional development and mentorship. Outside of the classroom, I
spent time tutoring and advising freshmen biomedical engineers in order to promote excellence
throughout the entire department. Because of my dedication, initiative, and leadership, I
was then elected to be the next president of the Biomedical Engineering Honor Society.
In addition to my involvement in this honor society, I also spent a large portion of my
time outside of classroom doing undergraduate research. At the beginning of the year,
I was awarded a research fellowship for my work in the Functional Optical Imaging
Laboratory. Working with Dr. Andrew Dunn, I am currently developing low cost
alternatives for measuring cerebral blood flow. In addition to this, I also became an active
member in the Biomedical Informatics Laboratory working with Dr. Mia Markey. Here,
I am developing computer programs that are able to diagnose skin cancer. At the end of
the year, I managed to push my projects forward to new levels that I couldn’t have imagined;
my work with Dr. Dunn will soon be published in a scientific journal, and my new diagnostic
computer program recently entered a research agreement with a new medical company.
Within this past year, I also finalized my goals for after my undergraduate studies.
My success and love for cutting edge research has propelled me towards pursuing a
PhD in computational neuroscience. Within this field, the work that I am interested in
involves computational analysis and decoding of large scale brain activity. Through
advancements in neuroscience, I seek to unveil the secrets of the brain, inspiring
cures to brain diseases and the development of truly intelligent computer systems.
In order to prepare myself for graduate school, I spent the last year heavily involved
in research, and I was also planning for new research opportunities for this summer.
I applied to several REUs (Research Experiences for Undergraduates), which are
extremely competitive summer programs. These programs are sponsored by the
National Science Foundation and often have less than a 1% acceptance rate. Despite
these odds, I was able to land a position at the University of Utah this summer.
At the University of Utah, I am now working with Dr. Gregory Clark to create a revolutionary
prosthetic hand that is controlled entirely by human thought. By integrating the human
brain with computer software, the prosthetic device will also be capable of restoring
the patient’s sensation of touch and feeling. This type of work, that merges the fields
of computer science and neuroscience, is what I hope to continue in graduate school.
Moving forward from here, I plan to continue to advance my knowledge and prepare
myself for graduate school. Next semester, I will be taking 18 hours of class, 9 of which
are graduate level courses. And, even though this course load may require more effort
than most, funding from programs like SETP free me from financial burdens and allow
me to dedicate myself entirely to my course work. I have set my goals high, and with
the SETP Scholarship Foundation by myside, I am certain that I will be successful.
I cannot thank you enough for all the support you have given me. I am extremely delighted
to be a part of the SETP program. Just knowing that the foundation supports my aspirations
has served as continual motivation for me to pursue my dreams, however ambitious they
may be. I look forward to continually showing the foundation what I am capable of.
Respectfully yours,
Jacob A. George
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Notes from the Chairman
The SETP Scholarship Foundation
SETP Members,
I am pleased to report that 2014 was a good year for us. When the year ended, the Total
Fund Equity at Fair Market Value of the SETP Scholarship Foundation stood at just to
the left of $5.2M. Changes to our allocations to our students, which we initially make in
July based on what we know at the time, invariably occur during the school year, and the
2014 - 2015 school year was no exception. For the 2014 - 2015 school year, we stand, as
of this writing, at having provided $203,902 to eleven students.
There is more good news, in that three of our students have graduated since July 2014.
However, our Student Enrollment Forecast shows us that we could have eight more students
for the 2015 - 2016 school year, taking our enrollment total potentially to sixteen. Of
course, we would all rather see that number reducing over the years. Nevertheless, the
Board of Trustees will meet in July and we will provide scholarships to every one of our
students who requires assistance to attend a college or q university.
As we begin a new school year, we should all be proud at the total amount of assistance,
over $2.66M, that we have been able to provide to 165 students of our deceased or disabled
members. Your generous donations over the years have made this possible. We still have
much left to accomplish, so please keep your SETP Scholarship Foundation in mind when
you plan your charitable giving.
Please also consider using Amazon Prime when you go to the Amazon Web site to make a
purchase, and designate one of your SETP Foundations before your purchase is concluded.
It will cost you nothing, and Amazon will contribute a portion of your purchase to the
charity you designate. You can easily find these links to Amazon Prime at www.setp.org.
The Scholarship Foundation Board of Trustees is presently composed of sixteen dedicated
men and women. If you would like to be a Trustee, there is a relatively easy process
involved. The first step is to let the SETP know of your desire. We’ll be glad to work
with you in making this desire a reality. Residence in or near the SETP Headquarters is
definitely not required. All we desire is your commitment to engage, learn, and enjoy the
great feelings we realize by providing scholarships to the children of our deceased and
disabled members.
Best Regards, Until the Next Time,
John A. Fergione
Chairman, the SETP Scholarship Foundation
Past-President and Fellow, the Society of Experimental Test Pilots
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SETP’s STEM Outreach to the 2015 Intel ISEF
The Intel International Science and Engineering Fair (Intel ISEF) is now in its 66th year
and has grown to host over 1700 student finalists from over 75 countries, making it the
largest fair of its kind in the world. Finalists culled from more than 350 US regional/county/
state fairs and 110 International affiliate fairs, represent the finest gathering of pre-college
students under one roof, offering SETP—home of the “Who’s Who” in aerospace—an
incredible opportunity to inspire this elite group to careers in aerospace and predispose
them to the flight test profession.
Although the Intel ISEF permits finalists to compete their projects in one of 20 named
categories (restructured this year from the 17 categories we’ve experienced over the
previous five years), there has long since been no category specific to aerospace, coincident
with the overall decline in the number of aerospace projects competed since the heyday
of the space race of the late 1960s. This decline is paradoxical considering aerospace
remains the single largest US export, valued at well over a trillion dollars annually across
all facets of the enterprise.
In addition to the grand awards that recognize the best “science” of each category, the Intel
ISEF is notable for the numerous Special Awards Organizations (SAOs) that target projects
in their parochial interests. In an effort to incline our nation’s youth back to aerospace,
the SETP Foundation approved a STEM (Science, Technology, Engineering and Math)
outreach initiative in 2010 to step forward as an SAO to the Intel ISEF. Of the 65 SAOs
at the 2015 fair, SETP continues to be the principal SAO that strictly targets aerospace
projects in whatever category they may be found.
This year’s fair was held at the David L. Lawrence Convention Center in Pittsburgh, PA,
from 10-15 May 2015, marking SETP’s sixth consecutive year as an SAO to the Intel ISEF.
As an SAO, SETP was afforded the opportunity to reach out to these top scientificallyminded pre-collegiates, principally through three venues of interaction: 1) as judges to
interact with selected finalists to determine the Society’s award winners, 2) by offering
an aerospace Symposium with Q&A, and 3) as an awards presenter during the Special
Awards Ceremony.
On “Interview Day,” SETP fielded a team of six judges, five of whom were veterans of
previous years: Joe Sobczak (F), Karl Major (AF), Bob Newton (M), Mike Masucci (AF),
Aaron Tucker (M) and Andre Gerner (M). Together, they had the difficult challenge of
sorting out SETP’s three award winners and three honorable mentions by interviewing a
baker’s dozen of our topmost finalists, down-selected the previous day from a field of 757
projects. Although there were many more commendable projects than could be recognized
by our 3+3 awards pool, we did leave behind 71 of our special edition enamel pins and
recognition cards to finalists of the most noteworthy projects.
On “Awards Day,” we were fortunate to have Virgin Galactic’s WhiteKnightTwo and
SpaceShipTwo Test Pilot, Mike “Sooch” Masucci, to be SETP’s featured speaker and
awards presenter. For the third consecutive year, we collaborated with NASA to jointly
host a Symposium entitled, “So, you want to be an Astronaut?” For their part, NASA
offered up native Pittsburgher Mike “Spanky” Fincke to co-present, a former FTE and
more notably the US Astronaut with the most time logged in space. Spanky, it turns out,
was in Sooch’s junior class when the two overlapped as students at the USAF Test Pilot
School. Their Back-to-back presentations to an intent audience of nearly 100—to include
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NASA’s Chief Technologist, Dr David W. Miller—were well received, judging by the
informal Q&A that continued on for well over an hour after the formal portion concluded.
During the SAO Awards Ceremony later that evening, Sooch personally awarded our top
three finalists on stage, in front of an audience of well over 2000 enthusiastic finalists and
their attending faculty. This year, our top awards went to: Viktar Beliautsou et al (Belarus),
our third place winners, for their team’s flight test of increasing lift via rotating cylinders
in the leading edge slots of a model aircraft; our second place winner, Candace Brooks-Da
Silva (Canada), for her biomimetic approach to induced drag reduction inspired by birds;
and our first place winner, Raymond Wang (Canada), for his CFD analysis and fog model
test aimed at modifying aircraft cabin airflow to curb disease transmission. Not present on
stage were our honorable mentions: Robert Hermanoff (USA), for his study of induced drag
reducing partial spiroid winglets; Jun Su Jang et al (South Korea) for his team’s flight test
research of a model airplane whose planform was based on the Bangpaeyeon (traditional
Korean kite with a hole in the center); and Scott Bollt (USA), for his wind tunnel tests of
airplane gust load alleviation through active flow control.
Of the top three categories to feature aerospace projects, the total number of aerospace
projects increased a further 4% over the previous year. This year was also significant
for aerospace in an unusually profound way, in that the project SETP recognized as its
first place winner did not escape the attention of the Grand Awards judges either. The
following day at the Grand Awards Ceremony, Raymond and his project on modifying
aircraft cabin airflow not only won the top award for the entire Engineering Mechanics
category, but went on to trump the other nineteen “Best of Category” winners to win the
2015 Intel ISEF’s $75,000 Gordon E. Moore Award, aka “Best of Show,” crowning him
the top science fair finalist in the world! Year after year, we have observed modest gains
in the number of aerospace projects competed across our six-year involvement with the
Intel ISEF, something we hope to improve upon through our continued influence and
involvement as an SAO at the next Intel ISEF, to be held at the Phoenix Convention
Center, AZ, from 9-13 May 2016.
This beneficial STEM outreach is only made possible by the generosity of SETP’s
membership. We are especially appreciative of Virgin Galactic for their graphic arts
assistance and sponsorship of this year’s speaker/awards presenter. Those wishing to
support this outreach financially may do so by charitable donations to the SETP Foundation,
while those inclined to donate their time and talent may do so by contacting Andre Gerner,
SETP Foundation Chair.
Figure Captions (top-left to bottom-right)
1)
SETP’s 2015 Judges lineup (left-to-right): Sooch, Bob, Joe, Andy, Karl & Aaron
2)
SETP Calling Card with 2015 Intel ISEF Enamel Pin
3)
Sooch with our 3rd place winner Viktar Beliautsou (Belarus)
4)
Sooch with our 1st place winner Raymond Wang (Canada)
5)
Bob & Andy with our 2nd place winner Candace Brooks-Da Silva (Canada)
6)
Andy & Bob with Honorable Mention Jun Su Jang (South Korea)
7)
Sooch with Honorable Mention Robert Hermanoff (USA)
8)
Sooch with Honorable Mention Scott Bollt (USA)
9)
Symposum Session “Baseball Card” Invite
10)
Sample Award Certificate
11)
Symposum Session Flyer
12)
Stage shot with Sooch at the SAO Awards Ceremony as our winners are called up
13)
Backstage shot of our Top-3 winners with Sooch
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SETP Booth at LA County Air Show
An air show is a great way to present SETP to the general public. The intent of the education
outreach program of SETP is to inspire kids to learn about aviation. Hopefully this leads
to future generations of bright and willing test pilots. On March 21-22, 2015, just a week
prior to the West Coast symposium, the Los Angeles County Air Show was held at Fox
Field in Lancaster, CA. More than 100,000 visitors enjoyed a beautiful day and a dazzling
show featuring acts like Gene Soucy in his highly-modified Grumman ShowCat and his
partner Teresa Stokes, a professional wing walker and aviation artist. Rosamond resident
Chuck Coleman in his German-made Extra 300L, offered a taste of local talent. The military
was represented by the U.S. Navy F/A-18E Super Hornet demonstration team, the U.S.
Marine Corps AV-8B Harrier II, and the U.S. Air Force Thunderbirds.
SETP education outreach was offered a booth in the Lockheed Martin STEM (Science
Technology Engineering Math) tent. West Coast Section members were asked to volunteer
in our booth to represent the society. We signed hundreds of posters, answered all kinds of
questions about air planes and other subjects, and had a great day. Amongst the thousands
of aerospace enthusiasts, congressman Steve Knight (see picture) showed his interest for
our society by paying a visit to our booth. Besides educating the air show visitors, the SETP
booth volunteers got a chance to socialize at the end of the day. Many thanks to the SETP
members who participated. Your efforts at the air show will benefit our society in the future.
Martin “Sjeng” van de Pol (PAM)
Royal Netherlands Air Force
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NEW MEMBERS AND UPGRADES
The Society would like to welcome the following new Members:

Correa, Patrik (AM)
Helibras
Joined 15-Apr-15

Edgell, Andrew (M)
Sqn Ldr, RAF
Joined 25-Feb-15

Furrer, Beat (AM)
RUAG Aviation
Joined 20-May-15

Pontzer, Scott (PAM)
Capt, USAF
Joined 17-Jun-15

Pridgen, Aaron (PAM)
Maj, USMC
Joined 20-May-15

Ross, Heather (M)
Boeing
Joined 25-Feb-15

Roberts, Charlie (M)
FAA
Joined 25-Feb-15

Williamson, Benjamin (M)
LCDR, USN
Joined 15-Apr-15
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Wolfe, Jon (AM)
Col, USAF (Ret)
Joined 25-Feb-15
PHOTOS NOT AVAILABLE FOR THE FOLLOWING NEW MEMBERS:
Allain, Christopher (PAM)
Maj, USMC
Joined 17-Jun-15

Alix, Daniel (PAM)
Capt, USAF
Joined 21-Jan-15

Arnold, David (PAM)
FLT LT, RAF
Joined 15-Apr-15
Berdahl, Jens (PAM)
LT, USN
Joined 21-Jan-15
Cape, Joel (PAM)
Flt Lt, RAAF
Joined 21-Jan-15
Coelho, Leandro (PAM)
Maj, Brazilian Air Force
Joined 21-Jan-15
Dabel, Stefan (PAM)
Capt, Test Centre WTD61
Joined 21-Jan-15
De luliis, Jason (PAM)
Flt Lt, RAAF
Joined 21-Jan-15
Dunivant, Joel (M)
Capt, USMC
Joined 25-Feb-15
Fishman, Spencer (M)
LCDR, USN
Joined 17-Jun-15
Grac, Williams (M)
Capt, RCAF
Joined 21-Jan-15
Hoegberg, Jakob (M)
SAAB
Joined 15-Apr-15
Jeffrey, Robert (PAM)
Capt, USAF
Joined 17-Jun-15

Bensoussan, Claude (PAM)
Maj., French Air Force
Joined 21-Jan-15
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Cannon, George (PAM)
Capt, USAF
Joined 21-Jan-15
Chapelle, Francis (M)
LT, USN
Joined 20-May-15
Curry, Ryan (PAM)
Maj, USMC
Joined 25-Feb-15
Delaney, Luke (PAM)
Capt, USMC
Joined 25-Feb-15
Doyle, David (PAM)
FLTLT, RAAF
Joined 15-Apr-15
Elliott, Justin (PAM)
Capt, USAF
Joined 17-Jun-15
Fulkerson, Timothy (PAM)
Capt, USAF
Joined 17-Jun-15
Heiman, Michael (PAM)
Capt, USAF
Joined 21-Jan-15
Hubbard, Mason (PAM)
Capt, USAF
Joined 17-Jun-15
Johnston, Andrew (PAM)
LT CDR, RN
Joined 17-Jun-15

Kim, Jungil (PAM)
LCDR, Republic of Korea
Joined 21-Jan-15
King, Jacob (PAM)
LT, USN
Joined 25-Feb-15
Lau, Timothy (PAM)
Capt, USAF
Joined 17-Jun-15
Lee, Bill (M)
Boeing
Joined 25-Feb-15
Marchlewicz, Derek (PAM)
Capt, USAF
Joined 21-Jan-15

Kimura, Nobutake (M)
Maj, JASDF
Joined 21-Jan-15
Laporte, Ray,mond (M)
Airbus Helicopters
Joined 21-Jan-15
Lechable, Romain (PAM)
Maj, French Air Force
Joined 15-Apr-15
Makover, Uri (PAM)
Israeli Air Force
Joined 17-Jun-15
Meyerhoff, Kevin (PAM)
Capt, USAF
Joined 21-Jan-15

Moro, Luca (PAM)
LT, Italian Navy
Joined 21-Jan-15
Murphy, Michael (M)
Boeing
Joined 15-Apr-15

Mulcahy, Paul (M)
Pilatus
Joined 25-Feb-15
Orlandi, Gabriele (PAM)
Capt, Italian Air Force
Joined 17-Jun-15

Paluzzi, Emiliano (PAM)
Capt, Italian Air Force
Joined 21-Jan-15

Pollard, Stephen (PAM)
Sqn Ldr, RAF
Joined 17-Jun-15

Richardson, Sean (PAM)
Capt, USAF
Joined 21-Jan-15

Ris, Patrick (PAM)
Capt, USAF
Joined 21-Jan-15

Rowan, Matthew (PAM)
Capt, USAF
Joined 17-Jun-15

Saglimbene, Jason (M)
LCDR, USN
Joined 17-Jun-15

Scheideman, Benjamin (PAM)
LT USN
Joined 15-Apr-15

Schenkel, Joseph (PAM)
Capt, USAF
Joined 17-Jun-15

Schmitt, David (PAM)
Capt, USAF
Joined 17-Jun-15

Shilling, Timothy (PAM)
LT, USN
Joined 17-Jun-15

Siddiqui, Sean (PAM)
Capt, USAF
Joined 21-Jan-15
Stephenson, Jason (PAM)
Capt, USMC
Joined 25-Feb-15
Storm, Kevin (PAM)
Maj, USAF
Joined 21-Jan-15
Weatherstone, Kelly (PAM)
CAPT, Australian Army
Joined 21-Jan-15
Wolcott, Jared (PAM)
LT, USN
Joined 21-Jan-15

Steenman, Matthew (PAM)
Maj, USAF
Joined 21-Jan-15
Stiles, Martin (PAM)
LT, RAN
Joined 21-Jan-15
Tauer, Thomas (PAM)
Maj, USAF
Joined 21-Jan-15
Wicker, Robert (M)
Maj, USMC
Joined 20-May-15
Yanai, Kouta (M)
Capt, JASDF
Joined 21-Jan-15
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Congratulations to those members who have upgraded their membership!

Allen, Daniel (M)
LCDR, USN
Upgraded 15-Apr-15

Allen, William(AM)
LCDR, USN
Upgraded 15-Apr-15

Buckwalter, Hans (M)
Maj, USAF
Upgraded 15-Apr-15

Bookey, Patrick (M)
LCDR, USN
Upgraded 17-Jun-15

Downing, Jeffrey (M)
Maj, USAF
Upgraded 15-Apr-15

Ervin, Seth (AM)
LCDR, USN
Upgraded 17-Jun-15

Gates, Nigel (M)
LT CDR, RN
Upgraded 21-Jan-15
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Gilbert, Johnathan (M)
Capt, USAF
Upgraded 25-Feb-15

Guarente, Christopher (M)
Maj, USAF
Upgraded 25-Feb-15

Hartkop, Matthew (M)
Pilatus Aircraft Ltd.
Upgraded 20-May-15

Hayes, James (AM)
Maj, USAF
Upgraded 20-May-15

Hebmann, Rigel (AF)
NTPS
Upgraded 25-Feb-15

Humphries, Robert (AF)
RAF
Upgraded 25-Feb-15

Killingsworth, Patrick (M)
Maj, USAF
Upgraded 25-Feb-15

Kutryk, Joshua (M)
Maj, RCAF
Upgraded 15-Apr-15

Luebkert, Michael (AM)
LCDR, USN
Upgraded 20-May-15
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P

Masucci, Michael (AF)
Virgin Galactic
Upgraded 17-Jun-15

Rogerson, Stuart (AF)
Textron Aviation
Upgraded 20-May-15

Sanford, Ryan (M)
Maj, USAF
Upgraded 25-Feb-15

Tacquard, Mark (M)
Maj, USMC
Upgraded 17-Jun-15

Taylor, Jonathan (M)
Wg Cdr, RAF
Upgraded 21-Jan-15

Wee, Christopher (M)
Maj, USAF
Upgraded 17-Jun-15

Zarra, Jay (M)
Maj, USMC
Upgraded 20-May-15
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PHOTOS NOT AVAILABLE FOR THE FOLLOWING MEMBERS WHO HAVE
UPGRADED THEIR MEMBERSHIP:
Biter, Ethan (M)
LCDR, USN
Upgraded 21-Jan-15

De Cecchis, Paul (M)
MAJ, USA
Upgraded 21-Jan-15

Culhane, Michael (AM)
Maj, USAF
Upgraded 25-Feb-15

Carlson, Justin (M)
Maj, USMC
Upgraded 25-Feb-15

McGill, Joseph (M)
Maj, USAF
Upgraded 25-Feb-15

Wolfard, Alex (M)
Maj, USAF
Upgraded 25-Feb-15

Hughes, Sion (AF)
Wg Cdr, RAF
Upgraded 25-Feb-15
Ritzke, Brent (M)
Maj, USAF
Upgraded 15-Apr-15

Pupalaikis, Robert (AF)
Sikorsky
Upgraded 25-Feb-15

Rollins, Andrew (M)
Maj, USAF
Upgraded 20-May-15

Kosogorin, Peter (AF)
BAE Systems
Upgraded 20-May-15

Lardy, Todd (M)
MIT Lincoln Laboratory
Upgraded 20-May-15

Helms, Nicholas (AM)
Maj, USAF
Upgraded 17-Jun-15

Lyon, Richard (AM)
Maj, USAF
Upgraded 17-Jun-15

Allamandola, David (M)
Maj, USAF
Upgraded 17-Jun-15

Dowty, Jonathan (M)
Lt Col, USAF
Upgraded 17-Jun-15

Hagner, Rebecca (M)
Maj, USMC
Upgraded 17-Jun-15

Wallgren, Peter (M)
Maj, SAF
Upgraded 15-Apr-15

Wimer, Jeremy (M)
Maj, USAF
Upgraded 17-Jun-15
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WHO...WHAT...WHERE
Capt. Andris (Andy) Litavniks (AF), was the pilot-in-command on the maiden flight of
the CS300 airliner on Feb 27, 2015. Capt. Litavniks was assisted by co-pilot Christophe
Marchand and flight test engineers Anthony Dunne and Mark Metivet.
On March 25, 2015 Calspan flew the first flight of Lear 4, the fourth variable stability
system (VSS) modified Learjet out of Niagara Falls. Calpsan president, Lou Knotts (F),
commanded the flight. Calspan test pilot, Zach McCarley (M), as evaluation pilot. John
Lindak as flight test engineer.
On April 3, 2015, Calspan performed the first fly-by-wire and VSS landings. Zach McCarley
(M) commanded the flight. Lou Knotts (F) as evaluation pilot. John Lindak and Paul
Schifferle, Director of Engineering, were flight test engineers.
Brigadier General Robert Cardenas (M) will have his bust permanently displayed
in Balboa Park, San Diego. The statue project took many years to complete and
will finally be at home in the Veterans Memorial Garden adjacent to the B-24
Memorial in front of The Veterans Museum. The ceremony was held on June 6, 2015
Robert Cabana (F), director of NASA’s Kennedy Space Center, has received the 2015
National Space Trophy from the Rotary National Award for Space Achievement Foundation.
He was honored for career contributions to the U.S. space program, among them his ongoing
efforts on Florida’s Space Coast to transition the Kennedy Space Center from shuttle
operations to multi-user spaceport for commercial and government-sponsored missions.
Pilatus Aircraft of Switzerland flew a succesful one hour first flight of not just their first
twin but their first jet, the PC-24 “Super Versatile Jet” on 11 May. The jet was piloted by
Paul Mulcahy (M) and Reto Aeschlimann (M) from the company airfield at Buochs, near
Lake Luzern. The two reported they were very pleased with the performance of the aircraft
as well as very proud to have flown the first twin engine jet ever designed and built in
Switzerland. They will now be joined by, Mathew (Fish) Hartkop (M) and Stefan (Cicco)
Greub (M) as they begin an aggressive certification program.
Sikorsky Aircraft Corp., a United Technologies Corp. subsidiary, announced the successful
first flight of the S-97 RAIDER™ helicopter, a rigid coaxial rotor prototype designed to
demonstrate a game-changing combination of maneuverability, hover ability, range, speed,
endurance and survivability. The first flight was conducted at Sikorsky’s Development
Flight Center (DFC) where the two-prototype RAIDER™ helicopter test program is based.
“Sikorsky has a long tradition of pioneering new aviation technologies including the first
practical helicopter. Today’s first flight of the S-97 RAIDER represents the latest leap
forward for Sikorsky, our customers, and the rotorcraft industry,” said Sikorsky President
Bob Leduc. “The industry has demanded high performance and high value from the products
that execute critical missions, and, today, the RAIDER helicopter has given us an exciting
look at the future of vertical flight.”
During the first test flight, which lasted approximately an hour, RAIDER Pilot Bill Fell
(AF) and Co-Pilot Kevin Bredenbeck (AF) took the aircraft through a series of maneuvers
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designed to test the aircraft’s hover and low-speed capability. With first flight achieved,
the RAIDER helicopter now moves into more progressive flight testing to demonstrate
key performance parameters critical to future combat operations including armed
reconnaissance, light assault, light attack and special operations.
The RAIDER helicopter program is part of the portfolio of Sikorsky Innovations, the
technology development organization within Sikorsky Aircraft’s Research & Engineering
division.
“It is the Sikorsky Innovations charter to identify the toughest challenges in vertical flight,
and to demonstrate solutions to them,” said Mark Miller, Vice President of Research &
Engineering. “Getting an all-new aircraft into flight, especially one with game-changing
capabilities, is a remarkable feat. With this first flight of the S-97 RAIDER helicopter,
Sikorsky Aircraft is proving once again that the tough challenges will always propel us
forward.”
“This exemplifies the very DNA of Sikorsky Aircraft: to explore, to challenge, to pioneer,
and in doing so, to ultimately change what is possible for our customers,” Miller said. “It
is exciting that the S-97 RAIDER helicopter leverages a mix of evolutionary rotorcraft
technologies that, when combined in this new way, results in revolutionary capability.”
Sikorsky launched the S-97 RAIDER helicopter program in September 2010, with
objectives of maturing the Collier-Award winning X2™ rotorcraft configuration and
demonstrating a helicopter that meets current U.S. Army special operations and armed
reconnaissance needs, while maturing technologies for Future Vertical Lift (FVL). The
program is 100 percent industry-funded by Sikorsky Aircraft and its 53 industry partners.
Based on the X2 coaxial rotor design, the RAIDER™ helicopter is capable of being
developed into a unique multi-mission configuration that is able to carry six troops and
external weapons. The coaxial counter-rotating main rotors and pusher propeller are
expected to provide cruise speeds up to 240 knots (276 mph).
“Based on the capabilities that were demonstrated today, Sikorsky is positioned to develop
the S-97 RAIDER helicopter’s game-changing capabilities to enable helicopter forces to
out-perform on the battleground of tomorrow,” said Samir Mehta, President of Sikorsky
Defense Systems & Services. “With the Raider aircraft’s unmatched combination of
speed, maneuverability and acoustic signature, Sikorsky Aircraft is ideally positioned
to provide the military with essential mission-specific capabilities. With this flight, we
have started the demonstration of solutions to not only near-term capability gaps but also
solutions for future vertical lift needs.”
The second RAIDER helicopter prototype is on track to complete final assembly in 2015.
A demonstration tour of the RAIDER helicopter is planned for 2016.
The Society is sorry to report that Ellie Anderson, wife of SETP Fellow Bud Anderson,
passed away on 30 January 2015.
The Society is sorry to report that Gladys Woodman Cole, wife of SETP Fellow Frank
Cole, passed away on 15 March 2015.
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NTPS 3rd Annual Flight Test Camp Big Success Yet Again!
The National Test Pilot School (NTPS) completed its third annual one week Flight Test
Camp (FTC) for 17 students from seven local high schools from 17-22 June 2015. The
focus of NTPS FTC is STEM oriented and three-fold: 1) introduce high school students to
engineering generally and flight test engineering specifically as possible fields of study and
careers; 2) introduce our local young people to the amazing array of high tech aerospace
companies that exist right in their back yard at the Mojave Air and Space Port (MASP);
and 3) show the students the numerous interesting and exciting jobs they could have with
an engineering background.
To do this NTPS developed a three-pronged approach such that in a typical day the students
get some engineering academics, a flight in an aircraft or simulator, and a tour of a local
aerospace company. The FTS students received lectures from NTPS staff instructors on
aerodynamics, flight controls, handling qualities, performance, energy management, and job
paths for Flight Test Engineers and Test Pilots. Every student flew two sorties in the Merlin
Flying Classroom (for 5 students it was their first flight ever!) and learned how to take data,
analyze the results and compare them against civil certification requirements. The students
also got hands-on flying experience in six different simulators for airplanes, helicopters,
jets, advanced sensors, advanced cockpit trainers, and air combat simulators. The MASP
staff arranged student tours at the Fire Station, the Control Tower, the Orbital/ATK L-1011
launch vehicle, Maston Rockets, Virgin Galactic, Scaled Composites, and Stratolaunch. The
tours were spectacular and thanks to very enthusiastic, professional briefers, the students
were both awed and inspired.
The NTPS FTC finished on Saturday with a Family Day briefing and BBQ including a
NTPS tour, a test pilot/FTE panel discussion, and an awards presentation. NTPS would
like to thank MASP and all the companies that provided the great tours. We would also
like to say a special thanks our sponsors Union Bank and SETP. NTPS has dedicated its
efforts for the Flight Test Camp to the memory of Mr. Mike Hill, the Flight Test Camp’s
first Director and biggest fan.
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BOOK NEWS
SETP President’s Review Harnessing the Sky is a fascinating tome on Frederic “Trap” Trapnell, a man deserving of
the moniker “The Godfather of Naval Aviation.” But by virtue of a career spanning from
biplanes to the carrier jet age, the book also serves as an outstanding historical document
on the development of naval aviation, the evolving role of the test pilot, and the birth of
the Naval Test Pilot School.
I was initially a bit leery of the read since the co-authors are obviously proud children
of Trap but it was immediately apparent they had taken years painstakingly researching
the career of a man who was as extraordinarily modest as he was heroic. If anything, the
authors overcompensated for any possible accusations of parochialism as the book is
extremely well referenced with source citations throughout.
One of the stories I found so interesting was the demonstration of how a single smart and
dedicated test pilot who was worried about the inferiority of U.S. naval aircraft as the
threat of World War II loomed just beyond the horizon. Virtually single-handedly, Trap
drove the design and expedited the delivery of combat-ready Corsair and Hellcat aircraft
that racked up impressive kill ratios in the air war in the Pacific.
Harnessing the Sky is an excellent book and made me proud of the fact the Society selected
Trap as one of the early Honorary Fellows of SETP.
Mark ‘Forger’ Stucky

Harnessing the Sky: Frederick “Trap” Trapnell, the U.S. Navy’s Aviation
Pioneer, 1923-1952 By Frederick M. Trapnell Jr. and Dana Trapnell Tibbits.
Harnessing the Sky is one of the last untold stories
in 100 years of naval aviation. This biography
of Vice Adm. Frederick M. Trapnell explores
the legacy of the man who has been called “the
godfather of current naval aviation.”
A pilot of calculated courage, “Trap” entered the
Navy when test pilots were more like stuntmen
than engineers. Airplanes had not yet come into
their own as weapons of war, and they had an
undeveloped role in the fleet. His vision and
leadership shaped the evolution of naval aviation
through its formative years and beyond.
When the threat of war in 1940 raised an alarm
over the Navy’s deficiency in aircraft--especially
fighters--Trap was appointed to lead the Flight Test
Section to direct the development of all new Navy
January - June 2015 87

airplanes. He played a key role in expediting the evolution of the two superb fighters that
came to dominate the air war against Japan--the Corsair and Hellcat.
After World War II, Trap returned as commander of the Naval Air Test Center to lead
the Navy through the challenges of transitioning to jets. Trap was not only the first U.S.
Navy pilot to fly a jet, but is also recognized for defining the operating requirements for
carrier-based jet propelled aircraft.
Over the course of two decades, Trap tested virtually every naval aircraft prototype and
pioneered the philosophy and the methods of the engineering test pilot. He demanded
comprehensive testing of each airplane in conditions and maneuvers it would face in
wartime fleet operations. These innovations kept the Navy at the forefront of modern
aviation, and stand as an enduring legacy to the man who is regarded as the foremost test
pilot in a century of naval aviation.
Harnessing the Sky: Frederick “Trap” Trapnell, the U.S. Navy’s Aviation Pioneer, 19231952 is available wherever books are sold.
ISBN: 978-1-61251-848-0
Hardcover: $29.95

SETP President’s Review They say a cat has nine lives but felines hold nothing over English test pilot Captain Eric
“Winkle” Brown (another legendary SETP Honorary Fellow). The good Captain lead a
storied career conducting flight test on both allied and axis aircraft ranging from gliders
to pistons to jets to winged rockets.
One interesting tidbit of trivia is this book was inspired by astronaut Neil Armstrong, a
close friend of Winkle who was intrigued by why Brown had such a high ratio of near death
experiences per flight hour and began listing them. Too Close For Comfort is a fascinating
and unparalleled compilation of fifteen of Winkle’s most hair-raising episodes. The stories
range from scary flight test incidents and accidents to wartime events that included Winkle’s
aircraft carrier being sunk by a U-boat as he stood on the deck!
The stories in the large format coffee table book are beautifully illustrated by Michael
Turner who captures the drama of the events with a realism only possible by such a notable
aviation artist.
I found Too Close For Comfort to be a fascinating read not just for test pilots but for
anyone who loves a good survival story.
Mark “Forger” Stucky
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Too Close for Comfort One Man’s Close Encounters of the Terminal Kind
By Captain Eric “Winkle” Brown (Author), Michael Turner (Illustrator)

Too Close for Comfort tells the story of fifteen of the most dramatic and hair-raising
episodes in Eric Brown’s career and these have now been captured as a series of paintings
by renowned aviation artist, Michael Turner. The stunning artworks and artist’s sketches
bring to life the atmosphere and drama of these moments in the author’s legendary career.
Retold in his own inimitable style, the incidents include; narrowly surviving a attack from
a Bf109 in a Norwegian fjord while flying a Blackburn Skua, developing the method of
head-on attack on a heavily armed FW200 Condor, and being dragged unconscious from the
Solent after hitting some floating debris and cartwheeling the prototype SRA1 jet seaplane.
Too Close for Comfort One Man’s Close Encounters of the Terminal Kind is available at
The Aviation Bookshop, http://www.aviation-bookshop.com/
ISBN-10: 1897739966
ISBN-13: 978-1897739969
Hardcover: £150.00
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LAST FLIGHTS
Fitzhugh L. Fulton Jr. (F) made his last flight on 4
February 2015. He was 89.
Fitzhugh L. “Fitz” Fulton Jr. was born in Blakely,
Georgia and held a Bachelor’s degree from Golden Gate
University. He had extensive test piloting experience
with the United States Air Force where he was Chief
of the Bomber Transport Operations Test Division at
Edwards Air Force Base and with the NASA Ames
Dryden Flight Research Center as Chief Test Pilot until
retiring in July 1986. He joined Scaled Composites in
October 1986 as Flight Operations Director and Chief
Research Pilot.
He had more than 15,000 flight hours in over 225
different airplane types and tested most of the military bombers and transports developed
during 1956 - 1986. Some of his most significant flight testing included B-58 development,
XB-70 research, NASA YF-12 Supersonic Research, 747 shuttle carrier airplane and
launch pilot dropping the X-1, X-2, X-15, M-2, HL-10 and the X-24 rocket airplanes from
B-29 and B-52 airplanes. With Scaled Composites, he conducted flight tests on several
airplanes and made first flights on the Advanced Technology Tactical Transport (ATTT)
and the Model 143 twin engine executive style transport.
Fulton is a recipient of the Harmon International Trophy presented by President Johnson
in 1963 as the “World’s Outstanding Aviator for 1962” as a result of test flying in the
B-58 airplane in which he set an international altitude record of 85,360 feet with an
11,023 pound payload. He received the Iven C. Kincheloe Award in 1977 for piloting the
747 that carries the Space Shuttle during flight tests. He is a graduate of the USAF Test
Pilot School and was selected as their first “Distinguished Alumnus.” While with the Air
Force, he received the Distinguished Flying Cross four times for test and combat flight
achievements and during his work with NASA was presented two NASA Exceptional
Service Medals. Fulton was inducted into the Aerospace Walk of Honor (1991) and the
National Aviation Hall of Fame (1999).
Fitz was one of the original Trustees on the SETP Scholarship Foundation, serving
from 1966 until 2011. He also served on the SETP Board of Directors, the Membership
Committee and presented many papers at SETP symposia.
Fitz is survived by Erma, his wife of nearly 70 years; their three children, Ginger Fulton
Terry, Nancy Fulton Brown, and Jim Fulton; six grandchildren and 3 great grandchildren.
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CAPT James W. Loiselle, USN (Ret.) (AM) made his
last flight on 14 April 2015. He was 65.
Jim was born in Long Beach, CA and graduated from
South Gate High School. Only days later, he entered
the U. S. Naval Academy, graduating in 1971 with
distinction and a B.S. in Aerospace Engineering. On
Graduation Day he married his high school sweetheart
Marilyn in the Naval Academy Chapel.
After graduation Jim served briefly in the destroyer USS
EDSON (DD-946) off of Vietnam prior to flight school.
After earning his wings, Jim served with squadron HC-3
in San Diego flying the CH-46 Sea Knight helicopter,
making two WESTPAC deployments aboard supply ships. After earning a M.S. with
distinction in Aeronautical Engineering from the Naval Postgraduate School in Monterey,
he returned to San Diego flying the SH-2F Seasprite helicopter with squadron HSL-33
aboard a Navy frigate on another WESTPAC deployment.
In 1980, Jim was selected as an Aeronautical Engineering Duty Officer and attended the
Rotary Wing Course at the U.S. Naval Test Pilot School (TPS), graduating with distinction
in 1981 as a member of Class 79. At Pax River, Jim flew SH-2F test flights at Rotary Wing
Test Directorate and then was the Senior Rotary Wing Flight Instructor at TPS.
Jim returned to San Diego to serve on a staff at North Island, and then as Director of
Quality and Reliability at the Naval Aviation Depot where he flew H-46 helicopters on
functional check flights. Jim was a Program Manager and Director on the Cruise Missile
Program in San Diego, then served a staff tour in Washington. While Program Manager
for the Navy’s Communication Satellites (PMW-146) in San Diego, his program launched
six Navy satellites and he was awarded the Legion of Merit.
During his career, Jim earned a M.S. in Systems Management from the University of
Southern California and was a Navy selectee and NASA finalist for astronaut mission
specialist. He accumulated over 3,300 flight hours in 50 types of aircraft and made over
750 shipboard landings.
Following retirement as a Navy captain, Jim was the Vice President of Maxim Systems in
San Diego; Vice President and Managing Director of the San Diego office for Accenture;
and the West Coast Director for the Navy & Marine Corps Division at AT&T Government
Solutions. He was recently honored by the San Diego Daily Transcript as one of the “2015
Top Influentials for Technology” in the San Diego area. Fully retiring in 2014, Jim and
Marilyn spent the last year enjoying life, traveling to Catalina and Hawaii, and cruising
around Tahiti.
Jim is survived by Marilyn, his wife of 44 years, their children James and Lori, and one
grandchild.
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Col John Henry Ludwig USAF (Ret) (M) made his last
flight on 28 May 2015. He was 86.
John Henry Ludwig was born in Bryan, Texas to Fred Arthur
Ludwig and Ina Jewel (née Jordan). He received his Bachelor
of Science in Aeronautical Engineering from Texas A&M
University in 1951 where he was a member of the ROTC.
He joined the Air Force upon graduation, attended flight
school, and fought in the Korea War with the 4th Fighter
Interceptor Group, flying 100 combat missions in the F-86.
He was a thirty-year veteran of the Air Force, earning an MS
in Business Administration in 1964 from George Washington
University, and rising to the rank of Colonel before leaving the Air Force for a second
career in the aerospace industry with Rockwell, Lockheed, and then Computer Science
Corporation.
He received, inter alia, the Legion of Merit (1 Oak Leaf Cluster), the Distinguished Flying
Cross, the Meritorious Service Medal, the Air Medal (2 Oak Leaf Clusters), and the Air
Force Commendation Medal.
Among his many accomplishments, John was an aerospace research test pilot in the USAF,
performing classified flight testing on the U-2 and V/STOL Research and Technology
testing on the P-1127 (XV-6A).
He is survived by his wife of sixty years, Julia Mae (née Morgan), whom he met on a blind
date in 1954, in Las Vegas, his sons, Mark Eric and Kirk Alan and his sister, Helen Moorer.
He was also member of the Air Force Association.
Col Everest “Rich” Riccioni, USAF (Ret) (AM) made
his last flight on 15 April 2015 from Pancreatic cancer.
He was 91.
In Rich’s own words:
I volunteered to be an Aviation Cadet in WW-Il. On
graduation from flight training as a 2nd Lieutenant, I
wanted to be a fighter pilot, but was assigned to instruct
in BT-13s. I left to fly Curtiss 46 transports in Cairo and
Karachi, India. In India I did limited service testing of P-51
Mustangs, P-38 Lightings, and B-24 Liberator bombers,
assembled for the war in China.
Discharged as a 1’1 Lieutenant, I attended the University of Minnesota to gain two degrees
-a Bachelor of Science degree in Aeronautical Engineering, and a Master of Science degree
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in Applied Mathematics minoring in Physics and Aeronautical Engineering.
I returned to the Army Air Force in 1949, and was assigned to the Experimental Flight
Test Center to perform three roles - one as a fight test Engineer; after graduation from
the Experimental Flight Test Pilot School I did some flight test programs; and the lastly
as an instructor in academics and flight test techniques in the EFTPS. I was promoted to
Captain. Qualified to fly 12 aircraft, I was privileged to fly all the fighters, bombers, and
transports at Edwards FTC. I managed to get a six-week program to Nellis AFB in the
Fighter Weapons School. Flight-testing fighters does not transform one into a competent
operational fighter pilot, so I transferred to the 36th Day Fighter Wing in Germany, flying
F-86Fs and F-l00Cs, the first operational supersonic fighter. While there I was selected for
Astronaut training in the first class. I declined he privilege for five cogent reasons. In 1957
I created the first novel aerial tactical fighter doctrine in the USAF - “The Double Attach.”
After five years, Tactical Air Command accepted it, classified it Secret, and published it
in Secret AF Manual 3-1, unusually giving me full credit by name. The Double Attack
replaced the older, much less effective Fluid Four system for more than six years. My wife
gave presented me the first three wonderful children.
Russia launched ‘‘Sputnik” so I was assigned to Massachusetts Institute of Technology
for almost four years of advanced studies in Astronautical Engineering. I was promoted to
Major and I flew T-33 jet trainers. The following assignment was to the USAF Academy
where I was assigned to create and teach ASTR0-551 one of the two most advanced
engineering courses at the USAFA. I flew T-33 jets with the AF and F-l00Cs with the
Colorado Air National Guard. I was promoted to Lt. Colonel. During the lax summers
I created a program for the USAFA pilots to retain their flight currency. I was ordered
to Nellis AFB to become recurrent in F- JOOs. On separate summers, I was ordered to
fly F-104s at Luke AFB, F-1 05 Thunderjets at McConnell AFB, and F-4C Phantoms at
George AFB preparatory to a quick short combat tour in Vietnam. That short program
was cancelled. While still teaching at the Academy, I wrote a manuscript defining modem
fighter tactics - TIGERS AIRBORNE. It was published by the USAFA, together with the
course book for Astro 551. My wife presented me with children four, five, and six.
Next was assignment was to the Air War College. While there, I completed a Master of
Science degree in International relations with George Washington University. Then, on
to a year of flying F-4Ds at Homestead AFB for Combat Readiness Training program in
preparation for assignment in Vietnam. At Homestead, I was promoted to Full Colonel,
which promotion kept me from being assigned to the Vietnam War that was blowing down.
Next assigned to the F-ISC Office in Tactical Fighter Requirements on the Air Staff in the
Pentagon in 1969. I achieved little to improve the F-15, however, on seeing the threat posed
by the expensive F-15 (its cost would shrink Tactical Air command and never allow the
USAF sufficient numbers for future wars), I assigned myself the additional duty of solving
the numbers deficit by conceiving a new lowcost fighter. I described the need for it and
determined its performance, range, speeds, and maneuvering requirements. My desires
and efforts would have been fruitless, but for two geniuses who believed in me and my
program and joined me to form a triumvirate still renown as the Fighter Mafia, namely:
Col John R. Boyd, a famous Air Force pilot, and Pierre M. Sprey, a “whiz kid” in the
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Department of Defense.. I briefed the USAF. Boyd and I briefed the aircraft contractors
on the concept. The generals wanted only F-15s for the foreseeable future. Amazingly, I
was allowed to work on my self-assignment, but the Air Staff generals “knew” they could
and would prevent the program from maturing. But the other two Mafia members involved
the Secretary of Defense, James Schlesinger, and the Congress to overrule the recalcitrant
generals. The F-16 won the competitive fly-off, and went into production concurrently
with the F-15 in 1974. These two geniuses made my dream of increasing (doubling) the
size of the USAF fighter fleet a reality. Further, through no effort of the Fighter Mafia,
two aircraft contractors convinced the US Navy that a navalized version of the F-17,
i.e., the F-18, would be an excellent fighter for the USN. Today the F-15 has essentially
disappeared, and the prime USN carrier defense fighter, the F-14, is long gone. Advanced
versions of the F-16 and the F-18 are still in production after 47 years - a world record.
Many of the world’s countries bought them returning much gold to the US. The Fighter
Mafia determined the nature of the fighter forces and the air order of battle for the USAF,
the USN, and much of the world.
As a “reward” for this achievement, I was banished (punished) by the Air Staff to a year
in South Korea, as Director of Operations and Training of the 314’h Division at Osan
Airbase in 1973. My formal request to be assigned to Vietnam was turned down, without
explanation. Next assignment was a compromise banishment tour to Hawaii as Deputy
Commander of the 326’h Air Division in Hawaii and as an analyst in Hqs. PACAF. Despite
differing with two major generals, I was finally deemed “rehabilitated” in two years and
assigned to the command the Flight Mechanics Division at Wright Patterson AFB in
1974. There I managed the research on supersonic cruise fighter design, convened the
first nationwide Secret Supersonic-Fighter Design Conference and inspired the second. I
retired from the USAF at WPAFB in September of 1976.
I was employed by Northrop Aircraft Division as Staff Assistant to support the Head
of Advanced Design. I managed several projects to enhance their current aircraft, e.g.,
mounting the powerful GAU-13 30 mm anti-tank cannon underneath their smallest fighter.
I was allowed to manage the design of several aircraft, among them a high performance
supersonic- cruise fighter. I was selected by the B-2 Division to assist in several important
projects - one of them quite critical. Two vice presidents ordered me to analyze the future
that Conventional (non-nuclear) weapons held for the B-2. They were surprised by my
answer, but accepted it. I retired from Northrop in1981.
His final resting place will be next to his wife and daughter in Rancho Palos Verdes, CA.
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Col Ray O. Roberts USAF (Ret) (AM) made his last
flight on 9 March 2015 at his home. He was 92.
He was born in Charleston, S.C. and received a BS
in Military Science in 1952 from the University of
Mryland. He went on to receive a MBS from George
Washington University in 1955.
Ray entered military pilot training in 1943 and went on
to serve 32 years as a fighter and Test Pilot in the U.S.
Air Force, retirering as a Colonel. He survived combat
in WW II, and in the Korean and Vietnam Conflicts,
where he flew over 110 combat sorties. Ray has the rare
distinction of being awarded the highest honor a pilot
can receive, the Distinguished Flying Cross…. twice.
Ray received his first Distinguished Flying Cross for his combat service in the Korean
Conflict, where he volunteered to fly numerous dangerous missions and successfully
brought his damaged aircraft to the base each time. President Johnson awarded Ray his
second DFC for flying the experimental F-111 airplane, the first swept wing fighter bomber,
over the Atlantic Ocean to the 1967 Paris Air Show. Ray was also awarded 3 Air Medals,
and the Bronze Star for heroism during combat in Korea for serving with the South Korean
ground forces to direct air strikes behind enemy lines.
During his time in the Air Force, he performed flight testing on the F-84 E/G, F-86F,
F-100A, F-104A, F-111 and Hawker Hunter to name a few. After retiring from the Air
Force, Ray became a consultant to the Shah of Iran’s Air Force teaching their pilots how to
fly combat aircraft. Finally, he accepted a job with TRW at Kennedy Space Center where
he served as an Engineer for Space Shuttle Landing Systems.
Ray was a member of numerous clubs and organizations, including the Valiant Air
Command, the Order of the Quiet Birdman, the American Legion, the Shriners, and the
Royal Order of Jesters. He loved to volunteer as a guide at the Air Force Air and Missile
Museum and talk about his beloved airplanes and flying.
Ray is survived by his son Charles Roberts of Stafford, Virginia; his daughter Marsha
Smith of Denver, Colorado; grandchildren Lisa Dillard, Jacquelyn Lallis, and Christi
Finley; great grandchildren Jackson Dillard, Courtney Hulett, Taylor Hulett, his siblings
Thomas Roberts, Lewis Roberts, and Nina Mallis.
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Col Murray M. Staples, USMC (Ret) (M), made
his last take-off on 6 January 2015 in Riverside, CA.
He was 96.
Murray was one of the few “three war marines”
remaining in the SETP. He was ready to go and he
made a peaceful transition to his next assignment.
Murray was born in Marceline, MO, on March
11, 1919 to Nathan Minor Staples and Emma Sue
Washburn Staples. Mary Zoe Kohler Staples, his wife
of 65 years, predeceased him on February 6, 2014 and
is buried, along with Murray, at Riverside National
Cemetery. He is survived by his three sons: Richard,
David, and Gregory Staples; his daughter Mary Sue
Staples Aldrich; and three grandchildren.
Murray joined the USMC in August 1942 and applied to flight training, but was assigned
to artillery, apparently because his first degree was in chemistry and the Marine Corps
thought explosive compounds would be right up his alley. He attended class #9, 14th ROTC,
Artillery School at Quantico. From 1943 to 1945 he was an Artillery Officer, 1st Marine
Division, and fought for 27 months in the Pacific theatre. He made many amphibious
landings including New Guinea, New Britain, Peleliu, and Okinawa. He saw some of the
toughest fighting in WWII and late into life wondered how he made it through.
Murray earned his wings in October 1947 in Pensacola. He made two Med cruises from
1948-1950, flying F4U-4 s Corsairs aboard USS Midway and USS Leyte in VFMA-224
and 225. In 1951, he served in VMF-311, in Korea where he flew 81 combat missions
in F9F-2 Panthers, earning the Distinguished Flying Cross and 4 Air Medals. He flew
many close air support missions for the ground Marines, with whose life on the ground
he was all too familiar.
Murray was accepted to and graduated from the US Naval Test Pilot School Class #9,
NATC Patuxent River. He was then assigned to the Carrier Branch of the Flight Test
Division at Pax River in those early days of jet flight. In the two years at Flight Test he
flew some 44 different models of aircraft, including the F9F-6, F7U-3, F3H, T-28, F2H,
and short stints in helicopters and transport aircraft. Murray often said it was the most
rewarding period of his life, even though some aircraft such as the “gutless Cutlass” gave
him a few moments of concern.
He was then assigned as assistant G-3 in the 3rd marine Aircraft Wing where he continued
to fly tactical aircraft. During this period he spent 6 months flying ice patrol flying from
and around Pt. Barrow along the Bering and Bellot Straights in support of sea re-supply
of newly built Defense Early Warning bases. Flying primarily from gravel fields they
rarely did mag checks for fear of prop damage.
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On his return from “polar bear spotting vacation” he commanded the fighter squadron
VMF-311 in 1956-1957 at USMCAS El Toro.
He was then assigned to Quantico where he completed Senior School and became the
aviator member of the Advanced Base Problem Team, which devised and presented
concepts for future amphibious operations. He spent a great deal of time traveling, planning
and thinking big, a job he really enjoyed.
His next assignment was as Assistant G-3, 1st Marine Air Wing, Iwakuni, Japan. Here he
participated in the planning for peripheral reconnaissance operations along the Russian
and Chinese borders in addition to regular flying duties.
Next he was assigned in 1962 to the Naval Post Graduate School (Monterey), where he
earned a BS in Aeronautical Engineering.
From there he went to Headquarters Marine Corps in Washington DC where he was Head,
Air Weapons System Branch, DCS/Air, HQMC, from mid-63 through 65. This office was
involved in the planning, development, testing and production of new aircraft, weapons,
communications and command and control systems. Projects included EA6-B, F4B, F4J,
F8U, F7U, CH46 plus various UH-1 configurations, Hawk anti aircraft missiles amongst
others. During this time he became convinced that the F-111B was not needed in Marine
or naval aviation, and he worked hard in conjunction with others to convince BuAer to
keep this plane out of the Navy inventory.
In 1964, he was head of a three-colonel team formed to nominate candidates for NASA
and USAF MOL programs; they had 4 of their 13 nominees selected.
In 1966, he became CO of Marine Aircraft Group 33 at USMCAS El Toro, CA. For a
marine aviator this was the pinnacle of command, and he enjoyed it thoroughly. MAG
-33 included about 100 aircraft, 3400 personnel and lots of flying with the squadrons for
“The Old Man.”
In 1968 he was assigned his third combat tour in his third war at Tan Son Nhut Air Base
in Viet Nam. He was Assistant G-1, COMUSMACV, with responsibility for Force
Development for both US an allied forces. While there he flew R4Ds and S2F’s, managing
to get shot at but stay airborne.
He was CO, NROTC Unit at the University of Notre Dame from 6/69 -5/72 where he
earned his MS in Aerospace Engineering.
He retired from the military in May 1973 after his last assignment as Community Plans
and Liaison Officer, MCAS El Toro.
His combat awards include: Legion of Merit with combat “V” (Vietnam), DFC (Korea),
4 Air Medals (Korea), Purple Heart WWII, (New Britain 1943) and 2 Presidential Unit
Citations, 1st MARDIV, (Peleliu and Okinawa).
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From 1973 -87, Murray worked as an engineer at Northrup Aircraft where he headed the
F-5 Cockpit Design Team, served as Project Engineer for Swiss and Saudi F-5 fighter
programs, and wound up as Deputy Program Director for Technical Operations on the F-20
fighter program. During that time he worked with three pilots, Paul Metz, Roy Martin
and Jimmy Doolittle III, all of whom eventually became SETP Presidents. A number of
advances were made by Murray’s team including development of a laser target designator
for Saudi F-5F’s that could be installed in 30 minutes or less without interfering with cockpit
controls or ejection seat operation. Another innovation was the “dog fight switch” on the
control stick which allowed the pilot to switch from air-to-air to air-to-ground weapons
mode or vice versa in a second or two. This was a great improvement form the 35-40
seconds it took F-105 pilots in Vietnam.
In addition to SETP, he was a Member of the US Navy Early and Pioneer Naval Aviators
Association -- better known as the “Golden Eagles” -- and traveled to annual reunions
until a few years ago. He was also a member of the AIAA.
Murray had a remarkable life and a remarkable memory. He could remember college
chemistry at age 94 as well as what he had eaten for breakfast. He amazed his family
about 10 months ago with a very technical description of divergent phugoids and the very
negative implications of failing to convert them convergent phugoids. His first brush with
notoriety was in the Kansas City Star newspaper when a glider he built as a young boy
apparently flew the entire width of Swope Park, the City’s large central park. He continued
his love of aviation until his final days.
Murray traveled to some 45 countries and never slowed down. At age 94, he was driving
his Porsche when other drivers noticed smoke and honked at him to pull over. The Porsche
was severely burned and completely written off. He dealt with the accident, returned home
to his usual cocktail, called it a day, and never drove again.
He proudly wore the SETP lapel pin as his only decoration for the last 30 years of his life.
Another member of the Greatest Generation has left us behind. He will be missed.
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Col Martin Sullivan, USMC (Ret.) (M), of
Gaithersburg, MD, passed away on Monday, 16 March
2015 at his home, surrounded by his family, after a
yearlong battle with brain cancer. He was 57 years old.
Marty was born on 21 June 1957 in Drexel Hill, PA.
He graduated from the United States Naval Academy
in 1979. While at the Academy, Marty was a member
of 36th Company, where he served as company
commander and rowed on the Lightweight Crew team.
After graduation, Marty spent a distinguished, 26-year
career serving his country as an officer in the U.S.
Marine Corps. He completed flight school in 1982 and
flew the A-6E Intruder and the EA-6B Prowler. He was a graduate of the U.S. Air Force
Test Pilot School Class 90A where he was the recipient of the Liethen-Tittle award. Upon
graduation from USAF TPS he served as a test pilot and project manager at Strike Aircraft
Test Directorate NAS Patuxent River, MD. He was also a graduate of the Marine Corps
Command and Staff College, the Marine Corps School of Advanced Warfighting, and the
Marine Corps War College.
As executive officer and later commanding officer of the EA-6B squadron VMAQ-4,
Marty led forces during NATO operations in the Balkans in 1998 and 1999. Following a
tour on the Joint Staff at the Pentagon, he concluded his Marine Corps career serving as
Director for Military Operations and Defense Readiness on the U.S. National Security
Council staff at the White House from 2003 to 2005.
Marty later worked as a defense consultant and taught as an adjunct professor at the
University of Maryland’s Smith School of Business, where he had received his M.B.A.
Marty was an exceptional husband, father, friend and leader. His unfailing optimism and
positive outlook on life—even until the very end—brought light into countless lives. He
made each part of the world he touched a better place.
He is survived by his beloved wife of 32 years, Mary Ellen; son and daughter-in-law, Tim
and Marisa; four siblings, Coleen, Megan, Gerald and Sean; and his mother, Betty. Marty
was preceded in death by his brother, Brendan, and father, Gerald.
Marty’s ashes were inurned with military honors at the United States Naval Academy
Columbarium on 23 March 2015.
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MajGen Hal W. Vincent , USMC (Ret) (M), a decorated
fighter pilot passed away on April 28, 2015 at the age of
87 years.
He was born in 1927 in Pontiac, Michigan, was an Eagle
Scout, and attended Western Michigan College and Colgate
University. As a midshipman at the Naval Academy he was
the first undefeated welterweight boxing champion in the
history of the Academy (1947-50). He served with the 2d
division before winning his wings in 1953. General Vincent
has flown more than 165 different types of military and
foreign aircraft, was a test pilot at Patuxent River, Maryland
and the first Marine aviator to fly Mach 2.
He served in Korea with the 1 Marine Air Wing. The General had assignments at China
Lake as a conventional weapons Project Officer with Fighter Attack Squadron 314, and at
Quantico, Virginia, he commanded fighter attack squadron 312, then attended the Industrial
College of the Armed Forces. He flew 242 combat missions in eight different aircraft in
Vietnam with Marine Aircraft Group 13, and served with the Pacific Fleet Marine Force.
He was Commanding Officer of Marine Combat Readiness Group 10 and Chief of Staff
with the 3rd MAW at El Toro, CA. In 1978-80 he was CG, 2d MAW, MCAS Cherry
Point, NC, and in his last command he was Deputy CG, FMFLANT, Norfolk, VA before
he retired in 1981. He had several Legions of Merit and air medals, Distinguished Flying
Cross, Bronze Star Medal “V”, and Joint Services Commendation Medal. He had been a
member of the Golden Eagles since 1980, and a Member of the Society of Experimental
Test Pilots since 1956. He was inducted into the Michigan Aviation Hall of Fame and was
presented with the Wright Brothers Master Pilot Award by the FAA in 2005. He and his
wife of 63 years, Virginia, were original golf members of Marbella Country Club in San
Juan Capistrano. General Vincent served as one of the first Board members of Marbella.
He is survived by his wife, and three children, David, an airline Captain El Paso, TX,
Dale, a self-employed electrical contractor (Carlsbad, CA) and Debbie, a solo practice
attorney in Medford, OR.
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Baron Wilfried “Fred” von Engelhardt (F) made his
last flight on 24 January 2015. He was 87.
Wilfried “Fred” Baron von Engelhardt was born in
the Castle of Liebenberg (north of Berlin, Germany)
as the great-grandson of Fürst Philip zu Eulenburg.
Through his step-father, C.A. von Schoenbeck, who
flew as a pilot in WW I in the famous squadron of the
„Red Baron“ and who was later the Commander of the
German Flight Test Center in Rechlin, Fred early on
developed a passion for aviation. Young Fred often met
with famous German pilots - Hanna Reitsch and Ernst
Udet to name a few. While his step-father frequently
piloted a Fieseler Storch and would sometimes land on
the Castle´s estate, Fred got attached to helicopters. Back then helicopters were in their
infancy. The rotorcraft aerodynamics, not well understood those days, the much more
complex mechanism as such and the versatility of helicopters attracted him more than
fixed wing aircraft.
Nevertheless, Fred started out fixed wing. At age 16 he was trained as a glider pilot – the
first step towards a seat in a fighter aircraft of the German Luftwaffe. Fred was trained on
SG38 and Grunay Baby. He earned his wings in the “Kranich”. By October 1944 he held
the A, B and C-privileges in his Glider license.
Towards the end of the WWII he continued training and was supposed to fly the Heinkel
He 162 “Volksjäger”. However, events turned. The lack of aviation fuel in the last days
of the war forced Fred to stay out of the Heinkel.
His family had to flee to Austria after the war had ended and Fred earned his high school
diploma in Linz in 1947. He would definitely have opted for an aerospace program;
however; the Allies banned courses on aeronautical engineering at German and Austrian
universities. Fred completed a training to become hotel manager instead.
At the time his step-father had the German dealership for Hiller Helicopters. Fred moved
to Paris, was taught French at Sorbonne and eventually became an aircraft mechanic. This
likely was the most important step towards his professional career as a test pilot.
From 1955 to 1956 Fred then worked as an aircraft mechanic in Holland. It was a small
enterprise and he lived on a very small salary. In return, he was allowed to fly the Hiller
12B and eventually became the first commercial helicopter pilot in Holland and Germany.
His log book shows his first flight in a Hiller H12B, registration PH-NFL, on August 2nd,
1954 (Fred had flown fixed wing aircraft before, mainly gliders and – not official - his
step-father´s “Fieseler Storch”. When starting official fixed wing flight training his flight
instructor would let him solo after only 20 minutes of dual instruction).
Fred progressed to flight instructor in 1956 in Paris and earned his living as a flight
instructor, for both civilian and military pilots, flying Bell 47 and Djinn helicopters until
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1960.
Looking at his flight log the next step in his career brought him to Dutch New-Guinea.
He worked there as an operational helicopter pilot from September 26th, 1961 to August
3rd, 1962. In these days Fred worked for S.G.O.N.N.G., flying the Aloutte II to remote
locations in a remote part of the world.
Because of his technical background Fred was invited to join the newly created group
around Ludwig Bölkow. His mentor was the engineer Hans Derschmidt, a member of
the Bölkow group who developed a swept rotor system with variable sweep and who
recommended Engelhardt to the company owner Mr. Boelkow (“he is not only a pilot – he
also has some solid understanding of helicopter technology”). Boelkow was in need for a
test pilot for his Bo 46 project (the Bo 46 employed a novice rotor concept with variable
sweep main rotor blades so to achieve higher speeds in forward flight. After his inventor
this rotor system is named “Derschmidt Rotor”).
Fred went to Test Pilot School in Istres. In his spare time on weekends he tested French
helicopters as a volunteer and graduated as best of class on July 1st, 1966 with test pilot
certificate No 31. He served as the Chief Test Pilot at MBB from 1962 to 1973.
After his career as a test pilot Fred worked as Head of Sales, then Head of Customer
Training. This position took him into many parts of the world, among other, Africa and
Middle East and he would now pass on his knowledge to younger pilots.
Wilfried “Fred” von Engelhardt´s First Flights
•
Experimental Helicopter Bo 46 – testing the swept blade rotor system. First
attempt to lift off was on February 14th, 1964. This helicopter (only one was
flown) is now located in the Rotorcraft Museum in Bückeburg, Germany.
•
Utility Helicopter Bo 105 – flight testing the hingeless rotor system. This helicopter
is a success story and does not need further introduction. First attempt to lift off
was on September 14th, 1966 in the Bo 105 V1. The prototype was lost when it
entered ground resonance. Fred emerged uninjured and was quoted “that he had
lots of room to exit the helicopter”. First flight was on February 16th, 1967.
According to Fred´s logbook this flight lasted from 17:04 to 17:24 LT and was
a success.
Other flights of interest:
•
On July 23rd, 1957 (Flight #155) when flying the Djinn helicopter on a spraying
mission in Holland his helicopter collided with a wire which was not removed
by accident. The helicopter looped around the wire and crash landed. Fred emerged
with some minor injuries - and got to know the farmer´s daughter who assisted in
home care and would then become his first wife.
•
June 22, 1967: first flight in Alouette III with main rotor blades manufactured
from reinforced fibers (GFK)
•
September 30th, 1960 to October 4th, 1960: flights in Bell 47G for the movie
Weisses Rössl“
•
November 13th, 1967: Flight #1544: first flight with rotor head manufactured
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from titanium in Bo 105V2
January 8th, 1968, Flight # 1568: Flight with wounded tail rotor
May 13th, 1969 (Flight# 1832): High speed flight testing with Bo 105 V4,
registration D-HAPE. The perplex canopy burst into pieces, wounding the flight
test engineer and tearing off Fred´s helmet.
September 16th, 1969 (Flight# 1895): Emergency landing after failure of the tail
rotor control while on a demonstration flight with a Canadian pilot.
August 10th, 1970 (Flight# 2022): Demonstration flight in Bo 105 with Neil
Armstrong
May 24th, 1972 (Flight# 2105): Engine failure overflying Sao Paulo, Brazil, in
a Jet Ranger. Successful autorotation to the ground.
Together with Sigi Hoffmann, Fred was the first holder of an instrument rating
for helicopters in Germany.

Fred has held SETP functions in the European part of the society in the past. Despite of
his high age he showed great interest in the activities of the society.
Wilfried “Fred” von Engelhardt´s Second to Last Flights
•
On February 5th, 2013 Fred flew a Bo 105 for his last time from Linz to Salzburg
and back (Log Book #2344 and #2345), where he gave a speech on development
of the Bo 105 on invitation by “Flying Bulls”.
•
On April 15th, 2014 he was on controls in an EC 135 full motion flight simulator
in Donauwoerth on invitation by Airbus Helicopters.
After his retirement Wilfried dedicated himself to helping people, in particular those who
were disabled. He was an active member in Church and developed and supported an S.O.S
Kinderdorf for homeless children. Fred took courses in theology at Linz University and
completed an education as a medical professional in Traditional Chinese Medicine. He
was very active in the field of anthropology as well.
He is survived by his wife Evamaria, his son Thomas, daughters Michelle and Alexandra
and grandchildren.
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