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The goal of the newsletter remains to get the word out on happenings at Arion Aircraft, and to give a

voice to Lightning builders and flyers. To be successful we will need inputs from you in order to meet

that goal. So it is not only a way for the factory to provide Lightning news, but it is your newsletter as well,

and, as such, its success will depend on you getting involved to spread the word and to help other
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In Memory of Duane Sorensen:

You have probably heard the tragic news that we have lost another member of the Lightning community.

Duane Sorensenand his instructor pilot perished on 8 June,
impacted trees while attempting to land at the Transylvania County Airport (22W), Brevard, NC, where the

aircraft was based. Although the NTSB has released its preliminary report, not much is really known at

this time. | am sure | speak for the entire Lightning community when | say that our hearts and prayers go

out to the family and friends of Duane and his instructor who have fslipped the surly bonds of eartha

This mont hds | e alodafullyﬁillBet@eﬂ’rstyfseveral future articles that will

let our readers get to know the Lightning staff i up close and personal. They all have a story to tell about
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how they got interested in aviation and how they endedupinShel byvi Il l e as part of Ari ol

personnel. Mark Staufferi s our first fitargetodo as we aim to find

what motivates him to help others achieve their dream of building an aircraft. No w, herebs Mar k.

Will the real Mark Stauffer please stand up !

Hi! My name is Mark Stauffer and | @rduttibneManager, leader of the Builders
Education and Assistance Program, and one third of the full time staff at Arion Aircraft. | also have
the dubious distinction of the being the first, and probably last, Lightning Newsletter centerfold. |
have met most of you either in person, over the phone or by e-mail but Buz Rich asked me to tell you
a bit about myself and how | ended up with Arion Aircraft.

| have no idea where | got the desire to fly. Maybe it was from my father taking me to air shows at
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Andrews Air Force base when | was a young boy or from my
first airplane ride at the age of 15 in a Beechcraft Sundowner.
No one in my family had even tried to learn how to fly, though
my father built a glider of his own design as a young boy in
the early 306s and about kill
high wall. While stationed in Japan | hitched a ride in a C-172
at Yokota Air Base and it was there that | decided to start
saving my money to learn how to fly. When | returned
stateside | started taking lessons at Langley Air Force Base in
Hampton, VA but quit in frustration after 20 hours. There is a
lot to be said about working with an instructor that you can
get along with.

2005 Presidential Inaugural Parade

Two years |l ater, frustrated that | hadnét acco
in Newport News, VA. My instructor was a young, enthusiastic Naval ROTC student at Hampton
University and with him | finished my training in three months with 56 hours total time. | passed my
check ride June 21%, 1998.

During this time my AOPA Project Pilot Mentor,
Bob Granzow, was about 8 years into an RV-6
kit. Bob was the person that introduced me to
experimental aviation. One thing led to another
and four months after
certificate | was a member of the local ultralight
club and the owner of a Maxair Drifter XP503.
This #fAul tr atnunthérand | wasa d
able to log all of my 190 hours of flight time. A
group of us even flew from southeastern VA to
NY and back! However, all the time | was
flying it | was thinking of building my own plane
with a little better cruise speed and probably
most important i a cockpit!

My Maxair Drifter XP503 over southeastern VA.

| started looking at all kinds of kits, from the RV-9 and Zenith 601XL to the Rans S-6 and Kitfox series 5.
My main concern was possibly having to store it outside (hangar space can come at a premium in MD)
and relative ease in building knowing that this would be my first kit and that | would be building it all by
myself. | finally decided on the Zenith 601XL after attending their rudder workshop and getting a demo
flight in November, 2002.

| received my kit January 26", 2003 and started right to work on the tail section in my two-car garage in
Odenton, MD. With an advertised 500 hour build time | just knew | would be done in a year or two. Two



and one half years later | was at a point that | felt | could order the engine. | had been looking at engines
since the day | bought the kit and after talking to Pete Krotje of Jabiru USA at Sun n Fun a couple of
times, | decided on the Jabiru 3300. It was much more affordable than the Rotax 912S and Jabiru USA
had a complete firewall forward package already designed for it. After Oshkosh 2005 Pete offered the
very first Jabiru engine seminar at their new home in Shelbyville, TN. A friend of mine and | flew my
Cherokee 140/160 (I was forced to sell the Drifter after the ADIZ was put into place around Baltimore and
Washington, DC) to Shelbyuville to attend. It was during that trip that | fell in love with the area.

I n the mont hs t hdJabird USA Wwith questiond abodit the mdtallagon and it was during

one of those conversations with Dana Otterback that on a whim | asked if they were hiring. She replied

that they were expanding in the future and they were looking for some managers.Itol d her t hat | 6d
managed people for most of my career and she suggested that | talk to Pete. | ended up driving down to

Shelbyville the week of Thanksgiving 2005 and talked to Pete about possible positions. | left Shelbyville

with a job offer and a lot of thinking to do. At this point | had been in the military for 23 years and was

|l ooking for a new challenge in my I|ife but it was also
half of my life. After thinking about it for a week and a couple more phone calls with Pete, | decided to put

in my paperwork to retire. Pete was gracious enough to wait for me until July of 2006, since the military

doesnbd6t accept two weeksd noticel I n January 2006 | se,
change or airplane) and in June moved myself, the Zenith (in a trailer) and the two cats to a new chapter

in my life in Shelbyville. In eight months | had become single, retired from one career, moved to a new

city and started a new career. Talk about a change!

NOTE: Since this was written, Markd $01XL is now being painted. You can get an idea of the

finished product from the bottom photo. We will have more shots in a future newsletter. In the

meanti me, i f you happen to be in Shelbyville, have Mar
be impressed with the workmanship and attention to detail. Beautiful job, Mark!



News from the Factory

SLSA oLightning S p o r Wpdate:

In this and future issues of the Lightning Newsletter, Nick and | are goingtos har e some of t he #AFA
p a p e r vadrthke processes that were required for the ASTM (American Society for Testing and
Materials)certification for the Special Light Sport Lightning. In this issue Nick will start by covering some

of the standards that were required for the design and performance of the LS-1. In later issues | will

include some of the writeups of the flight test profile results that were required for the ASTM cetrtification.

In all, 25 different and specific flight test profiles were required to be performed and successfully

completed for certification. | must say that flying all the different ASTM flight test profiles was the fun part.

Writing them up was a | ittl e inoonatwe articlk e wor k. Now, her

Lightning LS-1 ASTM Compliance Project;

Testing summary for compliance to F2245 standard specifications
for design and performance of a Light sport Aircraft

By Nick Otterback

Overview: About 50% of the Lightning kits sold are specifically built to meet light sport rules for cruise
speed, stall, and weight requirements. Arion Aircraft, LLC, took this new found interest for LSA seriously,
and in early 2008, decided to start looking at the standards to which a production aircraft could be built
and flown. These standards are set by the industry thru the ASTM, an internationally recognized group
responsible for the quality, manufacturer and safety of everything from pens to aircraft.

We knew that the kit built Lightning could easily stall below the required limit of 45 knots IAS with the
extended wing tips, and while the gross weight of the kit was above the 1320 Ib limit, it was easy to lower
the gross weight. But, could we slow down this sleek little aircraft to 120 knots at max continuous power,
and could the components hold up the barrage of normal and somewhat peculiar structural test required
by F2245? After looking at the standards a little closer for a few months and making some changes to our
demo plane to see if the flight requirements were a possibility, it was clear that we had a good shot at an
SLSA version of the Kkit.

| would like to share with all of you,

in brief, the testing and work that

went into taking the already proven
kit from Ampomebaoti i
Through the testing we found areas
that needed a slight re-design to

meet the standard and some areas
were found to be overly strong and
thus changed to reduce weight or
complexity. This testing has

improved the overall design and
manufacture of the kit, flying qualities of the aircraft, and construction techniques used in the processes.




Structural Testing:

Wings - The wings of the Lightning were originally tested to 11g positive and 9 negative at a gross weight
of 1320 pounds. With the original gross of the aircraft at 1425 Ibs this testing was more than sufficient to
provide a 5g positive and 3g negative limit for the EAB kit. The ASTM standards set no maximum g for
testing however did set a minimum of positive 49
and negative 2g.

With the addition of the extended wing tips the
wing loading was lowered increasing the overall
strength margin of the wing. Shorter takeoffs,
shorter landings, and slower stall speeds were
all benefits of this needed item for LSA
compliance. One added side benefit to a
cleaned up go-fast lightning was a higher TAS at
high altitudes.

The LS-1 does incorporate one additional
change to the wing - a permanent 3 degree
trailing edge droop. The flaps, ailerons, and wing
tips all are drooped slightly. This gives a more
cambered airfoil and induces some drag, helping
to slow the aircraft down and slow the stall
speed to well below 45 knots.

5,000Ibs of Wisconsin Barn lime provides the load required.

Tail - The horizontal tail and attach points, spars, and tail itself were tested for the balancing loads and
gust loads expected on the horizontal tail in flight. Elevator hinge and rudder hinge lines were also tested.
Some were conducted on test fuselageswhi | e t he g o o dLigbthireg&aspsedfor otheysp e

Horizontal tail plane loaded to 7.07G.

The tail was loaded to 7.07G for a worst case scenario. The most tail load expected would be at a more
forward cg and actually a weight lower than gross. At gross the CG gets closer to the center of lift and the
required tail loads lessen. The SLSA Lightning is stressed for +4 and -2 so the requirement for ultimate
load is +6 and -3. We ended up with 7g because 1 less bag would have been too light, so we stuck
another bag on. This put us to 7.07g. | forgot to take pictures, but we piled on the bags we had left and it



wentto justover9gonthetalanddi dndét ev
a noise. Later test were for gust loads and this took
100% of a load on one side and 70% on the other to
put unbalanced loads on the tail. All went well.

Note of interest: The prototype Lightning, N233AL,
was used as a test bed for some of the structural
testing. If a complete system was needed and
building one would have been too costly in time and
materials, we opted to use N233AL. This aircraft is a
flyable aircraft and is flown on a regular basis. It also
was used for all spin testing done on the Lightning
design.

Hinge line testing on 233AL.

Engine Mount - The ASTM standards require that the engine mount and related areas withstand a
positive limit load of 4g while also withstanding the engines maximum torque output.

In this case, over 1200 Ibs of load was applied to the engine CG and 427 ft Ibs of torque was applied
simultaneously thru the same point.

We used some left over engine boxes to hold the weight and a system of levers and straps to hold it all in
place. That is Mark looking over the tail from a safe spot; sorry about the bar for building your Zenith, it
went to better use!

Positive limit load with max engine torque applied.



Tie Downs - Yes, tie down points must be
tested, and for those
those outboard flap brackets being used as tie
downs, they hold very well.

The standard calls for them to hold the aircraft
down in a 38 knot ground gust. The expected
lift produced by the wing in a ground gust must
be computed. Then that load distributed
correctly for each tie down point. Next, pull on
it and see if it holds. Using a ratchet strap with
a digital scale inline, we applied well over the
required load to 130 Ibs with no problems; the
fork lift was used for a hard point to pull from.

Out board tie down points, flap brackets, being tested.

The standard tail tie down was the lower rudder bracket. Many builders have opted to not use that and
make their own. We listened and decided to build and test a tail tie down similar to the ones several
builders have used. Good job with the design work because the tail tie down ring also withstood over 100
Ibs of force without even a noise. | would recommend using this tail tie down as the standard, so if you
are currently building a Lightning, put one in. If your Lightning is already flying, it would make a good
winter project.

Control Systems - All the control systems (for roll, pitch, and yaw) must be tested to the expected loads
that a pilot or occupants could apply while flying the aircraft in any expected flight profile. The system, its
mounts, hinges, rod-ends, push-rods, bell-cranks, and stops, must all be tested, not to mention the
control device itself, i.e., stick, or pedals.

For most of the tests the prototype aircraft was called to action, but for one of the more interesting ones
for the rudder pedal system, we build an entire rig.

A sustained load of 200 Ibs must be applied to each pedal; that means 400 Ibs of pilot force at their feet!
A pilot pushing on both pedals for braking is one test. The pilot and co-pilot pushing in opposite directions
on the pedals is also another one.

During this test the upright rod deformed slightly as
did the flute tube. Note, these did not fail or interfere
with normal operations, but they must hold, so the
upright design was changed and the tube wall
thickness increased. These changes were
incorporated and tested again; all held with no
problem. This design change has now been
incorporated into the kit to improve them as well.

Rudder pedal force test.



Landing Gear - The Landing gear tests were some of the more interesting and fun tests to accomplish.
The test rig we had been using was fitted with a spar box, wings, main landing gear, and a nose to the
already fitted mount and engine block. The fuel tanks were filled with water and the fuselage loaded to a
max gross of 1320 with a CG at a near aft position. The landing loads were one of the more in depth
portions of the ASTM standards. Extensive calculations and different scenarios were all part of the gear
testing. For the tests, the gear was changed to a solid straight gear leg with no taper, and the length
increased to give more flex and shock absorbing capability to the 7075T6 aluminum material. This simple
change was made because of the intended use of the SLSA Lightning - lower time pilots, pilot getting
back into flying after a lay off, flight training, etc. Drop tests were conductedf r om over 130 at max
weight with no deformation of the landing gear and structures. The height is derived from formulas
provided by the ASTM in the standards, and then other drop test heights figured based on the landing
load which must be attained at impact.

After this testing was successfully complete, it was brought to our attention that these ftontrolled crasheso
d i dnedédto be accomplish at gross, but rather at a weight lower than that. Taking into account the lift
that wings provide during a full stall landing would have reduce the drop weight to near 900 Ibs. Since the
aircraft held at 1320, we opted not to test again or re-design, leaving the added safety factor in place.

- Ly -II

Drop test fr ombsiadldowamain de® Palding only.

Same drop as above but forward view.



Flight Test - The flight testing is an equally impressive and in-depth mass of standards. Some are not so
interesting while others are very demanding for the pilot. Although extensive flight testing was done on
the original kit prototype, the ASTM standards required specific testing in the production configuration.
The majority of the flight tests were accomplished in the 2008 demo, N324AL, after being retrofitted for
light sport compliance, or in N233AL, the prototype Lightning aircraft.

In all, 25 different flight profiles were tested. One of the more interesting test was a full power accelerated
stall. This involved entering a 30 banked turn near stall than applying full power and continuing to
increase load until the stall. The end result, because of the clean design and excess energy that the
Lightning has, was a nose high attitude that felt almost straight up before the break. In each case the
aircraft always returned to level when controls were properly applied and coordinated.

Buz, whom is largely responsible for our great newsletter, did all of the spin testing for us. Previously we
had tested the short wing version for spins, but had not spun the long wing tips yet. The requirements
included 1 turn or 3 second spins in every possible configuration - power off, power on, flaps up, flaps
down, left, right, and all combinations of these configurations were tested.

The spin test, by far, were the most hazardous of all the flight test accomplished. Although the prototype
is equipped with a BRS system which is nice for this kind of testing, we still could not design a satisfactory
canopy jettison system. We relied much on the Lightings proven flight history and the test pilot extensive
past spin experience and ability to bring the plane back safely.

The lack of a canopy jettisoning system is one of the main reasons the Lighting is not approved for
aerobatics; no matter how well it might look like it could perform them.

The flight testing also included countless prop changes. Anyone interested in that data is welcome to it.
We did get some interesting numbers that might be beneficial to you kit builders. The long story, short, is
we stole Mark®& prop from his Zenith, figuring a prop for a slow plane would be a good place to start when
trying to slow down a fast one. This prop was the wooden Sensenich 64ZK51, although the carbon fiber
ground adjustable Sensenich set to a similar pitch would also be a good option.

We also removed the standard wheel pants and gear leg fairings. A set of slightly modified Jabiru J230
wheel pants did very well to hide the tires. This change also helped in reducing the cruise speed.

Is That All? - Not quite, once all the testing had been completed, all the information needed to be put
together.

An overall Compliance Plan must be written. It is kind of an overall summary of what has transpired. For
each section of testing, for example, control systems, you would have a subsystem compliance plan
showing how the control systems are going to be tested and shown to meet the standards. Then you
have a test plan for each system, like yaw. This would include directions on how to do the test, test cards
to record data, and then finally, a test report explaining the data collected and how it shows compliance.

A Quality Assurance program must be in-place to make sure that each plane comes out the same. A
good service manual, similar to that for most GA planes, needs to be written to make sure the aircraft are
maintained properly in the field. A POH, or flight manual, also must be written that contains specific
operational information as outlined by the ASTM.
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Finally, with all the required documents in hand, i ttithneto call the FAA. Every Light Sport aircraft first
receives an experimental R&D certificate. This allows the manufacturer to flight test and ensure that the
aircraft meets the Light Sport standards. After the production acceptance flight test is complete the FAA
will return to review the rest of the documentation. All the documentation is reviewed and if they feel that
your design complies with the intent of the ASTM standards than you will receive an AWC for that aircraft
in the Light Sport category. The FAA will only come once to look at the design and conformance
documents, than after that, the producing company or LAMA will audit the materials to insure that the
design still meets the standards. Each aircraft produced will be issued a R&D certificate first to make sure
it meets the standards before receiving it final SLSA AWC.

With all the above done and approved, the Lightning can now be built by the factory as an SLSA aircraft.

This means not having to build a Lightning if you wanttofyasasport pil ot or i f you just
build your own aircraft and can live with cruising at 120knts. Hey, the SLSA Lightning still looks like it

goes Mach 2. What a beautiful aircraft.

Lightning Sales and Factory Assist Build Update s:

The following report is from Katie Bosman.

Here are some photos from Lightning's latest public appearance: Tallahassee AirFest 2009. (The Jabiru
picture shows Ben's unique way of squeezeing the rain water off of the Jabiru - just set it on its tail skid
and you have access to the entire top surface of the wing!)

| flew Lightning 325AL and Ben flew Jabiru 689J (otherwise known as Blue Angel 2). We weren't sure if
we would even get there on Friday--the weather was hot and muggy and the southern sky was blanketed
with billowing towering cumulus. | told Ben that | didn't want to go anywhere unless he activated the

XM Weather in 689J, so he did. We found a clear corridor west of Huntsville, AL and got out of town
about 12:30 pm. Ben had a ton of fun playing with the XM weather radar. We scooted around several
building storms and then got sandwiched between some pretty colorful echoes and Huntsville's class C
airspace. Hmm... Storms or controllers? The decision was easy, and | called Huntsville Approach
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for VFR flight following. Once we passed south of KHSV, the weather cleared up enough to squawk VFR
and continue unassisted on a direct course to the Florida border.

We stopped in Auburn, AL for a break. | beat Ben in (not surprisingly--I WAS in the Lightning) and was
able to watch him land on Runway 18. Just as he touched down, one of the P-47 Thunderbolts from
Tennessee Air Museum roared overhead and began his approach into the airport for their Armed
Services Day celebration. Of course, the only camera we had was in Ben's plane, but the sound was
unforgettable.

The ride into TLH was interesting and strangely relaxing. Ben led the second leg. | parked the Lightning 2
miles behind him as he called out vectors around building storms. It was beautiful... I've rarely seen
rainbows from the sky, but that day each storm we passed showed us a colorful lining against the deep
green Florida landscape. Soon the big Tallahassee airport came into view. We called up approach and |
guided the Light-Sport Lightning in for a smooth and ridiculously short landing roll on the 6000-foot
runway. Normally | wouldn't brag, but there was no denying that this time | definitely had the Lightning
Grin. 325AL is one fun, solid bird.

One of our Jabiru dealers is also a Remos dealer, and he had a Remos at the show. His pilot asked me
what it would take to get a ride in the Lightning... so Sunday morning | took him up, and we burned
around over the gator swamps in the west practice area. He gave me a ride in the Remos in return. He
liked the Lightning, and my mom told me that if | didn't have anything good to say about someone (or
some plane), | shouldn't say anything at all. :-) Just kidding... it's cute. It handled well and performed
pretty well too, but | felt a little cramped up after a short flight. | missed the ability to stretch out and
effortlessly look around.

There was a meager public turnout and even fewer people in the market for a new LSA, but we were glad
to be there alongside the other LSA manufacturers that were invited to attend. Several toddlers got to sit
in the Jabiru and one teenage volunteer sat in the Lightning and had his picture taken with it. Lots of
people posed next to the Lightning to get their pictures taken--1t's always the one people OOOH and
AAAH over. | was thrilled to see a local TV commercial with a slideshow of still photos advertising the
airshow--the first photo showed the Warbird Adventures T-6s in formation. The second photo was a
beautiful aerial shot that Pete took of 325AL over a scattered cloud layer on the way to Sun N Fun.

We stuck it out until mid-afternoon Sunday; Lightning and Jabiru were the last LSAs on the ramp.
Everyone else bugged out early because of thunderstorms and poor turnout, but since we had planned
on staying until Monday, we sat by our planes and watched the Warbird Adventures T-6 Texans fly
around and the passing thunderstorms rumble by.

Overall it was a fun weekend and a chance for me to see what the LS-1 can do. | was quite impressed

with the handling and performance of 324AL's little brother and came to the conclusion (surprise
surprise!) that I'd fly it pretty much anywhere.

12



Virginia Festival of Flight - Two Lightnings and a Jabiru 230 aircraft were also on display
during the recent Virginia Festival of Flight. This was a two day fly-in at Suffolk, Virginia. The
weather was fantastic and the event was extremely well attended. Below are some photos from
the event showing several Lightnings and a Jabiru.

Joe and Linda Mathias welcome
Nick in the new SLSA{1S
Lightning.

Ryan and Dean from Green |
Landings were there in Jim
[ Fy3dfSeQa oS!
Lightning.

Pete flew a new <230 Jabiru to the
event and here talks with Doug

Y Q 0 &blBwho has the coolest
hat.
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Gary Winkler flew up
from NC in his newly
completed jet.
Beautiful aircraft, Gary,
and also a cool hat.

Here the gang discusses what they = »
are all going to do with their

anticipated stimulus package
e

The LSl was one of the most
beautiful aircraft on display and
drew lots of interestfrom fly-in
attendees.
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Pete and Nick in mre stimulus
discussion.

Judge Joe on the left
with his cool hat

On the right, Linda
(with half a hat)and
Ryan(no hat) are
OKSO1Ay3a 2

Hat

Departure time on Sunday afternoon.

(>
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N ews from the

Dealers:

Green Landings hosted an Open House on 6 June. Although the weather in SE Virginia was delta sierra
that morning, | was able to depart KIGG by late morning when the ceilings and visibility went up to
minimum VFR. By the time | arrived at WV22 the weather there was great. Green Landings is a
beautiful little grass airport 1 it is truly a nice place to visit, but | would really rather live there.

A Sky Ranger taxies out for
departure on runway 21. | got
to fly a Sky Ranger while
there. Itis a nice airplane, and
much faster than my J3 Cub.
Well heck, everything is.

This photo shows the main
work hangar at GL. Jim
Langleyds jet i
foreground and my steed is
behind near the hangar.

s in

These photosmay look like folks eating the
burgers that Dean @oked, but actuallythey

are more stimulus package discussign

Red hat

/
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