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17 April 1999 at 1609 hrs — A Schleicher ASK
21 two seat glider, operating from a gliding site at~
Dunstable, Bedfordshire, was being used for a one day
training course. At the time of the accident the glider was
undertaking the last intended flight of the day for one of two
students on that course. Both instructor and student were
wearing parachutes and the student had been briefed on the
use of his parachute and how to abandon the glider should
this be necessary.

Thunderstorm activity had been forecast for the area and
although a large area of bad weather could be seen to the
north of the airfield from which the glider was operating, it
was advancing only very slowly towards the local flying
arca. Heavy falls of rain and wet snow could be seen beneath
the advancing cloud line.

The glider was towed to 2,200 feet agl and soared at
heights up to 4,000 feet for an hour.

The glider turned towards the airfield and flew along the
front edge of this large cloud area, approx 500 feet above its
base, where the air was rising at 2 to 3 kts. The pilot
reported that he was in clear smooth air and close to cloud.
Deciding to retum to the airfield ahead of the approaching
weather, the pilot turned, estimating that his course had
diverged from the cloud line by some 30°. They were

Lightning Strike
Report

approximately 2,500 feet agl (some 300 feet above the
cloudbase), at an estimated 800 yards from the cloud in
clear air and flying approximately 80 kts when the glider
was struck by lightning.

Large sections of its airframe disintegrated. The
instructor later stated his memory was not clear. He
remembered hearing a ‘very loud bang' and then fecling
very draughty'; he also believed that he may have
momentarily lost consciousness. On recovering, he felt
dazed and became slowly aware that 'something was
seriously amiss' and that this was 'a real emergency
requiring unpleasant and decisive action'. He was able to
shout to his student in the front cockpit two or three
times to undo his straps and abandon the glider but,
owing to some impairment of his hearing, the student
was unable to hear him clearly.

The student had already decided to abandon the glider
and, after he had departed, the instructor followed. To his
surprise there was no need to jettison the cockpit canopy.
It was estimated that both parachutes had successfully
inflated by 1,800 feet agl.

Continued on page 2
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You can find a great Canard Web Site at the following URL:
http://www.canard.com

The site includes a form for getting on the e-mail list for the
canard-aviators discussion group, which is intended solely for
the use of canard aircraft builders and flyers. The messages are
monitored to keep the volume and quality under reasonable
control. Problems are posed, advice is offered and occasionally
product sources are mentioned. There is no mechanism for
summary or for reaching conclusions, which are left as an
exercise for the reader! There is also a lot very expert advice, on
new epoxies for example, including user trials, tribulations and
very often successes. All in all its a valuable resource for the
canard builder.

Reported by the San Diego EZ Squadron.

RAF HOURS: Rutan Aircraft is officially open every
Wednesday. Please call between 10 am - 2 pm (661) 824-
2645 and give your name, serial number and nature of the
problem. If you are not in an emergency situation, we ask
that you write to Mike.

Note — Sometimes you can catch Tonya at RAF Monday
thru Friday. She is in and out. Try and try again.

When writing to RAF, send along a stamped, self
addressed envelope, if you have builder’s questions that
need to be answered. Please put your name and address on
the back of any photos you send.

RAF ADDRESS
1654 Flightline, Mojave, CA 93501

RAF PHONE NUMBER
(661) 824-2645

RAF FAXNUMBER
(661) 824-3880

RAF EMAIL ADDRESS
raf@hughes.net

The Canard Pusher
is published quarterly
(January, April, July, October)
by Rutan Aircraft Factory, Inc.
1654 Hlightline, Mojave, CA 93501
Editor: Mike Melvill
Publisher: Tonya Rutan

U.S. & Canadian subscriptions
$14; Back issues $3.50
Overseas (Airmail) subscriptions
$16; Back issues $4

RAF is no longer accepting
multi-year subscriptions. Please
renew only after your current
subscription has expired.

If you are building a
RAF design, you must
have the following
newsletters:
VariViggen (1st Ed)
CP 1 to current
VariViggen (2nd Ed)
CP 18 to current
VariEze (1st Ed)

CP 10 to current
VariEze (2nd Ed)
CP 16 to current
Long-EZ

CP 24 to current
Solitaire

CP 37 to current
Defiant

CP 41 to current

A current
subscription of the
Canard Pusher is
mandatory for
builders, as it is the
only formal means
to distribute
mandatory changes.

CP 99 Page 2




Lightning Strike continued

All witnesses reported the flash of lightning occurred
simultaneously with an extremely 'loud crack' and many

‘ of these, including one police officer in the centre of the

- nearby town (Dunstable), expressed the view that it was
probably the loudest sound they could remember hearing.
It was also recollected by many that this had been the
first lightning flash of a series of discharges which had
then occurred in that area over a period of some 15
minutes. The lightning strike was witnessed by a few
people in the area, but many more saw its immediate
aftermath with large items of falling debris, two inflated
parachutes, the fuselage descending vertically at high
speed and a ball of smoke and fine debris next to the
cloud where the glider had been struck.
Apart from the damage to the hearing of both occupants,
'sooting' to the upper part of the instructor's jacket,
parachute pack and the hair on the back of his head,
neither suffered any major injuries as a result of the
lightning strike.
Glider description — The Schleicher ASK 21 was a
tandem two seat closed cockpit sailplane constructed
almost entirely of glass reinforced plastic (GRP), with
foam or honeycomb filled sections bonded together.
These materials are electrically non-conductive. It was of
conventional layout for a sailplane with a T' tail. The
ASK 21 has a wing span of 17 metres, a maximum glide
ratio of 1:32 and a maximum all up weight of 1,320 tb.

( The wing skins were fabricated from two thin layers of

3RP sheet bonded to a rigid foam core and were bonded
together along their leading and trailing edges. Whilst the
rear wing spar section was simply formed from several
layers of GRP, the main spar was more complex. The
web of the main spar was constructed in a similar manner
to the wing skins and was capped top and bottom with
unidirectional GRP tapered sections from root to tip. The
elevator, both ailerons and the two airbrake surfaces were
all manually operated from the two cockpits by a series
of metal levers, push/pull rods and belicranks. The rudder
was connected to the pedals in the cockpits by steel
cables.
In common with most sailplanes, there was no designed-
in protection against lightning strikes. Since manufacture
in 1985, ASK 21 GBP had flown for a total of some
4,000 hours during some 28,000 flights.
Weather — The general synoptic situation was given
as a double centred low heading east across France which
maintained a light, unstable and mainly northerly flow
across southern Britain that was expected to 'back’
steadily during the afternoon. Warnings of severe
turbulence, lightning and hail were issued in the vicinity
of cumulonimbus (Cb) clouds. Cloud cover for the
afternoon was forecast as 4 to 6/8 cumulus (Cu)
formations, base 2,500 feet with tops in excess of 10,000
‘eet by midday, giving scattered showers and becoming 5

to 7/8 stratocumulus (Sc) with embedded Cb during early
afternoon.

At the take off time cumulus clouds in the area had not
greatly developed and were spaced approximately 2 to 3 miles
apart in an otherwise clear sky.

Lightning discharge recordings — EA Technology
Limited, a company which specialises in the monitoring and
recording of lightning discharges in and around the UK, was
commissioned by the AAIB to supply discharge data for an
arca of 25 km radius centerd near the location of the fuselage
wreckage for the period between 1700 and 1720 hrs local on
the day of this accident. Of the 15 associated discharges
recorded, 10 were identified as being of positive polarity, 2
were of negative polarity and 3 were undetermined. Of the 10
positive discharges, 8 were recorded to have been in excess of
80 kiloAmps (kA). The first recorded discharge occurred at
1708 hrs and 57.5 seconds; this was a positive discharge in
excess of 80kA, the location of which was the closest to the
accident site.

Wreckage distribution —It was readily apparent that
almost all of the right wing, the outer section of the left wing
and the center part of the fuselage had detached in flight.
Much of this wreckage was recovered from an area downwind
from the estimated position of the strike. The main spar
pinned joint had remained connected and was easily
disassembled prior to re-covery of the wreckage to the AAIB
facility at-Farnborough. -

Structure examination — Most of the gliders
structure was recovered, with the notable exception of the
ailerons where only the outboard section of the left aileron
was found. There were four main areas of the glider's structure
which had either fragmented, or had been directly affected by
internal overpressure and these were also characterised by
heavy soot deposits and some metal spatter. They were the
fuselage center section, the right wing tip and the areas aft of
the main spar at the inboard end of both ailerons.

Sooting was also present along the forward side of the bond
line between the right wing tip and the aileron bellcrank
bracket attachment bolts. Most bonded joints within the
wings, and the bonded seams in the center of the fuselage, had
separated along the adhesive lines. Both cockpit canopy
frames had remained securely attached to the fuselage, but all
transparency material had fragmented at the time of the strike.

Additional damage had occurred to the cockpit and tail
section during ground impact. There was no evidence to
indicate that any lightning current had passed along the
fuselage.

Flying comtrols — All flying control system
components in the glider were manufactured from steel or
aluminium atloy. Steel generally has a higher value of
resistivity and lower values of specific heat and conductivity
than aluminium, and therefore for a given current density it is
likely to sustain more localised damage from Joule heating,

Continued on page 8
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Accident Report

Phil Collins, LongEz ser#1241 — Iattended the fly-
in at Rough River, KY in October and heard discussion
regarding the importance of double checking aileron to wing
clearance to insure 1/8" separation. A pilot discussed his
experience with a smaller clearance. The controls functioned
properly under normal conditions, but with aileron deflection
at higher G loading the pilot experienced a repeatable
condition where the ailerons could not be returned to neutral
unless the aircraft was "unloaded” (backpressure released). 1
have no experience in understanding aircraft accidents, and
less than 50 hours in ez's, but my first impression in
reading the NTSB's report on a fatal Longez crash earlier this
month is that aileron clearance may have been a factor. (The
ATP rated pilot was apparently operating in a high G
condition and stated he was unable to level the wings). The
report is available online at:

http://www .ntsb.gov/aviation/IAD/00A003.htm

This aileron clearance issue was written up in a recent issue
of the Central States newsletter. If not already published,
please consider publishing an article in the CP on the
aileron clearance issue.

Accident occarred OCT-17-99 at JEAN, NV
Aircraft MINTZ VARIEZE, registration: N§6KM
Injuries: 2 Uninjured. On October 17, 1999, at 0920 hours
Pacific daylight time, an amateur-built Mintz Vari-eze,
-N86KM, landed in the desert short of runway 2L at the Jean,
Nevada, airport, following a pilot reported rough running
engine. The aircraft, constructed, owned, and operated by the
pilot under 14 CFR Part 91 of the Federal Aviation
Regulations, sustained substantial damage. The private pilot
and one passenger, the sole occupants, were not injured.
Visual meteorological conditions prevailed at the time of the
accident and no flight plan was filed. The personal flight
originated at the Jean airport about 0910 for a local arca
personal flight According to Federal Aviation
Administration inspectors from the Las Vegas, Nevada,
Rlight Standards District Office, the pilot was giving rides
as part of an Experimental Aircraft Association Discover
Aviation program. The pilot departed runway 2L and was on
a downwind departure when the engine began to run rough.
The pilot turned toward the runway but had insufficient
altitude and power to make the airport. The aircraft landed
short of the runway in desert terrain and sustained substantial
damage.

NTSB Identification: DENOOFA007 Accident occurred
OCT-18-99 at QUEMADO, NM: Aircraft: Gardner
VARIEZE, registration: NI3WM : Injuries: 1 Fatal.

This is preliminary information, subject to change, and
may contain errors. Any errors in this report will be

corrected when the final report has been completed.

On October 18, 1999, approximately 1010 mountain
daylight time, a Gardner VariEze experimental homebuilt,
N13WM, was destroyed when it nosed over during a forced
landing following a loss of engine power while in cruise flight’

20 miles southwest of Quemado, New Mexico. The private >

certificated instrument rated pilot was fatally injured.

Visual meteorological conditions prevailed, and no flight
plan was filed for the personal cross-country flight being
conducted under Title 14 CFR Part 91. The flight originated
from St. Johns, Arizona, at an unknown time, with a final
destination of McKinney, Texas. According to preliminary
information, the pilot had recently purchased the aircraft in
California, and was ferrying it back to his home town of
McKinney, Texas. At 1001, the pilot contacted Albuquerque
Air Route Traffic Control Center (ARTCC). He advised them
that he was level at 13,500 feet mean sea level (msl) and that
his aircraft was experiencing a rough running engine.

The pilot was asked what his exact location was, but he
failed to acknowledge. He requested vectors to the closest
airport. He was provided a discreet transponder code, but was
never identified on radar. The last transmission ARTCC
received from the pilot was at 1008,

A search of surrounding airports was initiated but
unsuccessful. An ALNOT (alert notice) was issued at 1312, and
the aircraft was located by a local rancher at 1400. The aircraft
landed in a ficld heading on a southerly direction parallel to a
forest road, then nosed over. According to a deputy with the
Catron County Sheriff's Department, the weather conditions-at
the time were light winds and unlimited visibility.

NTSB Identification: ADOOFA003— Accidentoccurred
NOV-01-99 at REMINGTON, VA: Aircraft: Coughlin
LONG-EZ, registration: N743TC : Injuries: 1 Fatal, 1
Serious.

This is preliminary information, subject to change, and may
contain errors. Any errors in this report will be corrected when
the final report has been completed.

On November 1, 1999, at 1530 eastern standard time, a
homebuilt Long-EZ, N743TC, was destroyed during a collision
with trees and terrain while maneuvering over the
Rappahannock River, Remington, Virginia. The airplane was
consumed by post-crash fire. The certificated airline transport
(ATP) rated passenger was seriously injured, and the ATP rated
pilot died as a result of his injuries on November 3, 1999.

Visual meteorological conditions prevailed for the personal
flight that originated at the Culpeper Regional Airport (CJR),
approximately 1515. No flight plan was filed for the flight
conducted under 14 CFR Part 91.

In telephone interviews, two witnesses who were fishing in
the Rappahannock River at the time of the accident described
seeing the accident airplane earlier in the day and at the time of
the accident. Both witnesses described the airplane's flight path
from east to west over their heads and then returning from the

continued onpg 7
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Accident Report

south over the river. The first witness said: "They flew over us.
They were up fairly high heading [west]. They circled around and

- Vhen they came back over the river he was making an extreme

hard left to go back [west] and when I saw him, I could see the
underbelly. The wings were at about a 60 or 70 degree angle and
it sort of fluttered a little bit. "It looked like he was gonna make
it but he hit the very, very, top of the trees. He just kept clipping
off the tops. They were really big tall trees. There was no -
explosion, just a big 'woof" and a black cloud of smoke.”

When questioned about the sound of the airplane's engine, the
witness said: "The engine sounded fine. I commented to my son
how good it sounded. The plane sounded outstanding. Good
running, real smooth running machine.”

The second witness provided a telephone interview, a written
statement, and a diagram of the airplane's flight path. He said the
airplane crossed over head from east to west and turned left over
the woods on the west side of the river. The witness stated the
airplane continued in a left turn and reappeared over the river,
heading north towards his position. He said: "He banked down
left into the river channel and never came out of his bank. He was
flying about 200 to 250 feet then he banked it down into the river
like the biplanes do. It was something around a 45-degree bank.
Halfway between 90 degrees and zero. It was a fairly aggressive
bank. I don't know where he lost control, whether it was over the
trees or over the channel. He appeared to be back under control
before he hit the trees; he just couldn't get the nose up. When he
dove into the river, I didn't think anything of it. But he just didn't

ull out. The pilot said, T don't understand. I just couldn't get it

“wout of my bank."

When questioned about the sound of the airplane's engine, the
second witness said: "I didn't notice any unusual sounds. If there
was smoke, or a sputter, or a stall, I think I would have
recognized it."

The wreckage was examined at the site on November 2, 1999,
and all major components were accounted for at the sccne. The
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wreckage path was oriented 210 degrees and measured
approximately 460 feet from the initial point of tree contact to
the main wreckage. The wreckage path was divided into one-
foot increments called wreckage points (WP). The first tree
contact (WP zero) was 60 feet west of the river's edge,
approximately 45 feet above the ground. Structural foam,
aircraft skin, and composite propeller fragments were scattered
along the wreckage path from WP 160 to the main wreckage.
The left rudder and the left winglet were at WP 220 and 235
respectively. Several angular cut branches were found along the
wreckage path. The main wreckage came to rest upright,
oriented 320 degrees, and was consumed by post-crash fire. An
elliptical burn scar, approximately 90 feet long and 30 feet
wide, surrounded the main wreckage. Trees inside the scar were
burned to heights approximately 40 feet above the ground. The
airframe, instruments, gauges, and controls were destroyed by
fire. Power control cable continuity was established from the
cockpit to the engine. Routing of flight control cables, push-
pull tubes, and bellcranks was determined from the cockpit to
the flight control surfaces. Control continuity could not be
determined. Excessive deformation, melting, and complete
destruction of components by fire was noted throughout the
flight control system.

The engine was removed from the site and examined in a
maintenance garage in Remington, Virginia, on November 2,
1999. The engine and its associated components were
extensively damaged by fire. Impact and fire destroyed the
accessory case. The composite propeller blades were fragmented
and fire damaged. Impact and fire destroyed the oil sump and
carburetor. The fragmented, melted accessory case and its
associated components were removed from the back of engine
to facilitate rotation of the internal components. The spark
plugs were intact and the electrodes were tan and gray in color.
The cylinders, pistons, and valves were examined by borescope.
These components displayed uniform wear and no anomalies.

The engine was rotated by hand and continuity was established
throughout the powertrain and valvetrain. Compression was
confirmed using the thumb method.

Examination of fuel records revealed that N743TC was
serviced with 18.5 gallons of 100LL aviation fuel prior to the
accident flight. The pilot's logbook and the airplane's
maintenance records were not recovered. The pilot's most
recent FederalAviation Administration (FAA) first class
medical certificate was issued July 13, 1999.

The pilot reported 3,000 hours of flight experience on that
date. The passenger's most recent FAA first class medical
certificate was issued May 12, 1999. The pilot reported 2,400
hours of flight experience on that date. Weather reported at
Manassas Regional Airport, 20 miles northeast of CIR, was
clear skies with winds from 130 degrees at 9 knots.®
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Letters

Bruce Vinnola — Several issues ago, The Canard
Pusher Newsletter told of a method of using a squeegee and
pure epoxy to fill pinholes. The CP also mentioned that
epoxy weighs much less than primer. It was also told that
Mike Melvill did not use primer on his Long EZ just an
UV blocking polyurethane paint.

Well, I tried the squeegee process with some West
System 105/205 epoxy and I love it!

For comparison I used poly fiber's Smooth Prime on the
bottom of the fuselage, hard to apply, easy to sand and it
took several coats to fill all the pits. 1 tried DuPont's gray
primer on the top of the fuselage.

Easy to apply, easy to sand, looked like it filled the pits
until I shot Centari enamel] over it and then 1 saw some
real serious pits, (Centari shrinks and levels, which makes
you look like a good painter, but it also caved-in my
primer covered pits). Filling pits with your topcoat is a
[son-of-a-gun].

I painted my fuselage last year and now it's time to
finish the flying surfaces. So here is the method 1 used:
first, sand the micro to satisfaction then vacuum the micro
to expose all of the pits, apply pure west systems epoxy
(105/205) with a 10 inch drywall tool. Put it on as
smooth as possible. Let it cure, about 4 hours, then add
another coat. Then let that cure, then WET sand with 320.
Wet sanding keeps the paper from clogging and actually
removes lots of material. If the micro layer is smooth
enough, one sanding session is all that is needed. But I
found that with a nice shiny and smooth surface I could sce
imperfections I couldn't see before. But not a problem,
sand smooth and apply more epoxy. The epoxy is a bit
tougher to sand than Super fil, but it also makes a tougher
surface.

I will never use primer to fill pinholes again, period. (I
might include a primer for UV paranoia, but that's another
issue.)

Well, it worked for me and I'm happy. Thanks to the
Canard Pusher for the really great tip.

Lightnin rik ntin

From the examination, it was apparent that damage -
attributable to the lightning strike had only occurred within the®
aileron system, with evidence of differing degrees of damage
present throughout this system. The adjacent airbrake operating‘
mechanism in the wing and center fuselage, and the elevator and
rudder mechanisms, had only been damaged by the in-flight
break-up and impact with the ground. (The lack of lightning
related damage, particularly to the airbrake operating
mechanism, indicated that the strike was likely to have been of
positive polarity).

As a result of these observations, only the aileron system was
examined in detail.

Examination of the aileron system — The outermost
item recovered was the steel bracket which supported the aileron
belicrank. This had remained attached to the spar, but the apex
of this bracket, through which the pivot bolt fitted, was
missing and it was clear that this had been severely affected by
heat. This bracket was attached with three cadmium plated M6
steel bolts, which passed through a hard area on the spar. The
bolt heads bore upon the bracket and were secured by nylon
insert locknuts which themselves bore against thick steel
washers onto the forward face of the spar.

Close examination of these nuts and washers revealed
cvidence of arc attachment and the lowermost of the three bolts
had failed by becoming extremely hot and soft in the threaded
region. Metallurgical examination determined that this section
of the bolt had reached a temperature in the region of 1,000°C;
it was thus apparent that this bolt had experienced a high
Action Integral. -

The bellcrank and the outer articulation rod were not recovered
but most of the long center rod, which was made from an
aluminium alloy tube of 16 mm outside diameter and 1 mm
wall thickness, was recovered in one section. This tube had
suffered burning and arc erosion at each end close to its jointed
connections, which were missing, and it exhibited an unusual
form of damage over its entire length. It had 'collapsed' as a
result of the intense magnetic field generated by the conduction
of the lightning current, to form an almost solid irregularly
shaped 'bar’.

Metallurgical examination indicated that the temperature of
the rod was unlikely to have risen much above

WEB SITES

Reports

Canard fllers website

http://www.ez.org/

http://www.ntsb.gov/aviation/Accident.htm

200°C, and that the folds in the tube wall had
retained their original thickness. There was an
absence of sooting in this middie section of the
right wing, indicating that no arc formation had

National Transportation Safety Board Accldent occurred and therefore that this deformed control

rod had probably conducted all of the lightning
current.

The right inboard articulating rod was missing,
but both fuselage mounted bellcranks had
remained attached to their support brackets.

Continued on page 9
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Lightning Strike continued

However it was notable that both of these bellcranks had been
deformed in an identical fashion, but not by ground impact.

.oth bellcranks also had missing Hotellier 'balls' and both self
aligning ball bearings were burnt out. The pivot bearings in
these bellcranks were undamaged. The two vertical push rods
connected between these bellcranks and the crossbeam were also
missing, as were the two fork ends of the crossbeam itself,
where there was evidence of severe heating and
softening/melting of the steel. There was some evidence to
indicate that the two vertical rods had been forced outwards,
inducing damage to the edges of two holes in the structure
through which they had passed.

Continued on page 10

Such repelling of adjacent conductors in which high currents
flow, in opposite directions, is characteristic and a similar
mechanism was also considered responsible for the deformation
of the two bellcranks described above.

Although there was no evidence of lightning attachment
elsewhere in the center fuselage, the long center rod in the left
wingdid not exhibit the same damage characteristics as its
partner from the right wing. The remnants of the inboard joint
remained attached to this rod, although it had been severely
heated, but over most of its length it had suffered damage only
from the wing structural failure and ground impact. However
towards the burnt and eroded outboard end, indications of
collapse were present.

The last components examined in this system were the left

J\\.tlemn bellcrank and its support bracket, to which it had

(

remained attached. These were only slightly heat damage, but
the self aligning ball bearings at the ends of the two arms were
both missing.

Previous acc:dents involving lightning — The
most recent known severe lightning strike to a glider in the UK
occurred to a LS4 glider on 31 July 1988. Despite receiving a
shock from the control column, the pilot managed to land the
glider. There was severe delamination of the left wing tip and
aileron, and delamination of the elevator trailing edge. The right
wing tip had many holes of several mm in length present in the
surface. The exam-ination of that glider concluded that the
lightning discharge had traversed through the glider, wing tip to
wing tip, and that arcs had formed within the wing. The
explosive forces generated by these arcs were sufficient to cause
the delam-inations.

Mechanism of this strike — The evidence of damage
caused by this lightning strike, and the recorded lightning data,
indicated that it had been a positive polarity strike of high
magnitude which had entered the glider at the left aileron
actuator rod and exited via the tip region of the right wing and

the right aileron actuator rod. It was considered likely that in the

right wing a junction leader had propagated outboard from the
nuts of the three bolts attaching the aileron bellcrank support
hracket mounted on the rear of the main spar. This junction

\' ader had tracked along the intersection of the forward face of

the rear spar and lower wing skin before puncturing and
exiting through the upper wing skin, near the tip. (A similar
scenario had occurred in the previously mentioned strike to the
at GRP glider on 31 July 1988, but at a much lower energy
level).

It is known that for even moderate lightning strikes of, for
example, 20 kA that overpressures of several atmospheres
occur near to the arc, It was also considered likely that a leader
had exited from the aft end of the right aileron actuator rod,
but since this rod was not recovered this could not be directly
confirmed. However, given the extent and similarity of
structural damage to that on the left wing, aft of the spar, the
available evidence suggested that a leader had in fact emanated
from the end of this rod and that at least part of the return
stroke attached at that point. The enclosed arc within the wing
structure between the three bolts and the tip area, produced by
part of the return stroke, would have produced a combined
shock/overpressure which appeared to have failed the bonded
joints and shattered the upper wing skin local to the wing tip.

Slipstream effects were also considered to have-generally
assisted the structural disintegration once the process of
delamination had begun.

Between the aileron actuator rods in the right and left wings,
the interconnected linkages of the aileron control system
provided a continuous conductive path, albeit with various
joints and connections of higher resistance/impedance than the
rods or bellcranks. All of these joints had been seriously
damaged or destroyed. Although these linkages could have
survived a strike of much lower energy (as in the 1988 event),
the forces induced by the intense magnetic fields associated
with the high currents in this strike had forced apart and
distorted many components and were responsible for the
remarkable 'crushing' phencmenon apparent on the aileron
center push rod over its entire length in the right wing.

The subsequent arcs which formed in the opened gaps in the
aileron linkage, all of which were associated with joints in the
system, had resulted in shocks, overpressures and consequent
adhesive bond and material failures throughout the wings and
center fuselage. Both canopy transparencies had been blown
out by the same overpressure pulse, which destroyed the
fuselage central structure, the blast travelling forward from
that area to impingé upon the instructor’s head and upper parts
of his jacket and parachute.

The break-up of the left wing was less complete than the
right, although delamination of the inboard wing had occurred
from overpressures generated in similar locations to that on
the right wing. The tip region was different to the right wing
in that there was no evidence of arcing outboard of the aileron
actuator rod and this region appeared to have delaminated in
large sections as a result of the overpressure generated in the
area of this rod.

Tests and calculations — Because of the few
conductive paths within the right wing of this glider which
exhibited distinctive signs of lightning damage, and the lack
of arc tracking evidence (sooting), it was possible to be

Continued on page 10
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SOUTH ATLANTIC FLIGHT 1998

A Diary by Hans Georg Schmid

Part IV

DAY 12, MO 16NOV98: Porto Alegre/Brazil

At AEROMOT Claudio Viana, my host for the day, showed
me his operation and provided a mechanic who helped me do the
50 H inspection on my aircraft. AEROMOT is a customer of
UNISON Industries, the world’s leading manufacturer of
ignition systems. Otto Oppliger, Vice President Marketing of
UNISON, who actively sponsoreg my flight, met me when [
landed in Porto Alegre.

I worked on my plane in the morning to have as much
completed as possible, before Claudio Viana invited me to a
lunch with about twenty guests in honour of my flight.

Later that afternoon I completed my inspection. Eng. Sergio
Bica Jr.of AEROMOT was present the whole day and
whenever he felt I was in need of something, he was
immediately at my disposal. Next on the agenda was, at 1730,
an invitation by VARIG for a visit of their aviation museum
with cocktails. It was a very interesting visit to this small
museum with lots of unique memorabilia.

DAY 13, TU 17NOV98: Porto Alegre/Brazil —
Buenos Aires/Argentina (04:20 H)

At 0600 I was up again. Surprise at the reception desk: the
hotet charged double the price for 24-hour laundry turnaround.
The price was almost the same as when I bought the clothes.
Arriving at 0700 at the airport I had the help an AEROMOT
test pilot. Without going into details we needed almost two and
a half hours to file the flight plan and to pass immigration.
They asked for double the landing fee (US$ 180) stating
INFRAERO in Rio was not correct in lowering their fee.
Immigration did not want me to leave the country stating they
needed prior notice of 24 hours. This was in every respect, the
worst in red tape I had seen worldwide in almost 30 years of
flying!

At long last I was able to say farewell to my new friends at
AEROMOT. Under a gray sky I flew at around 1000 ft towards
Uruguay. There was a stationary cold front between Argentina

Lightning Strike continued

and Brazil but nobody could tell me how active the front was and
whether I would have a chance to pass beneath it. It was "look
and see" again. Soon the small widely scattered towns looked
very poor, the villages even more so. Most of the roads
consisted of packed earth, the houses appeared to be in poor
shape. In sharp contrast were those few haciendas I overflew,
which had fine white gleaming buildings with barns and smaller
houses besides, where the wealth of the owners was visible from
far away.

An hour before approaching the border of Uruguay, the weather
turned really nasty. The cloud base was very low, there was
drizzle and in marginal VFR I continued to the south, again
often as low as 100 ft, fighting against a headwind of 25 knots.
The terrain was flat and almost at sea level and it was always
possible to turn back or to proceed along the shore, With the
help of my two GPS I always knew exactly where I was, as the
ONC-maps were absolutely useless. Still over Brazil, I crossed
large herds of sheep, cattle and horses which scattered in panic as
I crossed overhead, otherwise it was empty everywhere, The
main danger was the many large birds that always seemed to fly
at the same altitude and directly in front of me,

After battling for almost two hours, the weather over Uruguay
started to improve slowly. The green, wet and windswept flats

and later the hilly country were empty with very few signs of g

life. Between showers I passed about 100 NM to the north of
Montevideo on a direct track to Buenos Aires. I landed at the
busy general aviation airport of Don Torcuato in sunshine after a
demanding flight of four hours and twenty minutes.
SWISSAIR’s station manager Hugo Schreier was expecting
me together with his wife and his mother-in-law and I received a
warm welcome. After he left for work, I met Diego
Cersosino, a local captain on a LET-410. He was off duty this
afternoon and he organized accommodations at TIMEN-
Aviation for me, a local fixed base operator. Thereafter he
offered a comprehensive city tour of Buenos Aires.

Continued on page 11

confident that the crushed control rod from the aileron control system in the mid section of the wing had experienced the entire
current waveform of the strike. The failed bracket attachment bolt had clearly experienced a high Action Integral, but it was not
certain that it had been subjected to the complete current waveform since its two partner bolts has also sustained arc damage, and
it was also considered likely that a pro-portion of the lightning discharge had entered the bracket through the aileron actuator rod.
This failure should, therefore, have been an indicator of the minimum energy available and, by the testing of identical bolts and
control tube sections to similar levels of damage, enable the energy of this strike to be quantified within upper and lower
boundaries. Such tests to establish the action integral of the strike to GBP were carried out at three different lightning test

establishments in the UK, USA and Germany.e
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S. ATLANTIC FLIGHT

To learn the insights of somebody who lived while colleagues
lisappeared during the military dictatorship, as well as the
description of the time of the Malvinas conflict, was most
interesting.
Back at the airport, I immediately saw somebody trying to
open my locked canopy. Angry at first, I quickly was grateful,
as I found out the master switch of my aircraft had been left
on. In the meantime the battery was empty but by improyising
and with the help of local pilots it was quickly reloaded at
TIMEN-Aviation even though it was already late at night.
Everybody was helpful and the mishap was corrected without
charging a cent. Thanks to everybody involved!

DAY 14, WE 18NOV98: BA Don Torcuato —
Ezeiza — BA Don Torcuato/Argentina (00:30 H)

In the morning, the battery worked, but the tower had
problems finding my flightplan to the international airport of
Buenos Aires Ezeiza. [ had to wait with running engine for 25
minutes in front of the runway for departure clearance.
Approaching Ezeiza I landed just in front of SR-144 fora
rendezvous with my colleagues Capt. Charles Sagne and
SF/O Heinz Schneider.

I parked my Long-EZ beside the MD-11 after passengers bad
disembarked. The two TV Crews and the many reporters had an
ideal background to take pictures and to conduct interviews.
Hugo Schreier had a business lunch organized, where some
wenty reporters of the local media and TV as well as Adrien

w-LVéquoz, the deputy of the Swiss Ambassador were present. I

did not eat much and only later I remembered having eaten
some smoked salmon which had looked just a little different
from the rest.

At four p.m. I was back in Don Torcuato not feeling well. I
soon went to bed and shortly after I knew I had some sort of
food poisoning. After having vomited violently several times,
my stomach was empty and I finally found sleep. I was also
plagued by diarrhoea during the first part of the night, my
medication finally helped and the next morning at 0600 I felt
much better.

DAY 15, TH 19NOV98: Buenos Aires/Argentina —
Santiago de Chile (05:45 H)

Somewhat reduced but so far OK, I decided to continue to
Chile, The flightplan was completed and accepted the day
before but I forgot that I was in South America. I had filed a
VFR flightplan which they now asked to be changed to IFR as
I was about to cross an intemational border. SoI had tofile a
new flightplan and to fill out new forms — but I took it quite
stoically as I reluctantly became used to the nonsense.

After take-off I flew west for hours over the rich Argentinean
Pampas with widespread farms everywhere, The summer
weather was pleasant as well as the temperature at my flight
altitude. After three hours the peak of the majestic Aconcagua

-

(6°995 m / 22°950 ft) was slowly appearing on the horizon
while the rest of the Andes still remained in the thin haze.
In Mendoza the landscape changed again. It became dry. The
Andes are different from the Alps as there is no green, just
arid, weathered rock. I cancelled IFR to overfly the
impressive chain of high mountains along the rail track to
La Cumbre-pass which is at an altitude of almost 4’000 m /
13'000 ft. It was impressive to follow the long valley to
the west, always flying around 15'000 ft, the terrain below
coming closer and closer in moderate turbulence with a
ground speed as low as 85 knots, which meant the west
winds at this altitude were in the region of 50 knots. The
experience as a former glider pilot helped me to stay out of
the worst downdraughts and to gain lost altitude in narrow
thermals and on mountain flanks where the air had to climb
as well.

Shortly after passing La Cumbre I landed at Santiago’s
Arturo Merino Benitez Intl. Airport. The handling was
friendly and efficient and for US$ 21 I could land at all
Chilean airports and fly as much as I wanted without
having to spend one more dollar. What a difference between
Brazil and Argentina!

Less than an hour later [ was airborne again for the short
hop to Eulegio Sanchez / Tobalaba airport on the other side
of town. I was greeted with a warm reception by Swiss
Ambassador Dr. Hans-Peter Erismann together with
Gonzalo Serrano and Victor Jimenez of AERO
SALFA SA, to whom my aircraft was a special guest and
immediately acquired a prime space in their hangar.

SANTIAGO DE CHILE TO CAPE HORN
AND BACK
DAY 16, FR 20NOV98: Santiago de Chile
The weather was picture-perfect and during the day the
temperature had risen to 32° C (90° F). As it was relatively
dry in Santiago, the climate felt very comfortable. I used
the day to have a look at aircraft polished to a high gloss by
AERO SALFA’s mechanics. Gonzalo Serrano offered an
office where I was able to write some reports and access the
internet to send pictures to my son Alexander.
Of course everybody who learned I was Swiss immediately
started to talk politics. Switzerland just refused to extradite
a Chilean national whom Chile claims is a terrorist and
murderer. On the other hand, a lawyer in Geneva had the
Swiss government ask for the extradition of General
Pinochet from Great Britain where he was under house
arrest. It was not an easy time for Swiss companies nor the
Swiss Ambassador.
1 learned a lot about the the country’s turmoil before and
after General Pinochet came to power. In the evening
Ambassador Erismann personally came to my hotel to pick
me up for the evening’s reception at his beautiful residence.
He had invited 78 personalities from all Swiss clubs within
Chile and I had a good time in very pleasant surroundings.
Continued on page 12
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DAY 17, SA 2INOV98: Santiago de Chile —
San Carlos de Bariloche /Argentina (04:17 H)
After 0930 weather improved at Padahuel and 1 departed for
the short hop to the international airport. The formalities
were quickly completed and 1 took off for one of the nicest
flights of my life. I followed the Chilean side of the Andes
towards Puerto Montt along active Volcanoes, over deep
valleys, always the blue pacific in the distance to my right.
As usual I seemed to be the only plane around, as I neither
saw nor heard of any other traffic in the same region.

The height of the Andes gradually diminished, and
approaching the region of Puerto Montt, I was glad to
change to the east towards Argentina as a new frontal
system was approaching fast from the southwest.

The region of San Carlos de Bariloche with all its
mountains, many deep blue lakes, wooded hills and good
infrastructure looked very attractive from the air, in fact a
little like Switzerland. Upon landing I knew I had arrived in
Patagonia: even as the wind had weakened from up to 38
knots to 25 to 30 knots I needed full power in a
downdraught on short final just to maintain my altitude.
The runway was smooth and perfect but the tarmac almost
unusable with my small tires. The concrete was so damaged
by the use of heavy aircraft and frost that I wondered
whether I would arrive at the other side with tires still
intact.

At once there were a number of interested spectators around
the aircraft. My brother Urs Martin, who has lived in
Bariloche for about ten years, arrived with friends. As
pleasant as it was, we again encountered street robbers in
the form of immigration and customs. It took them an hour
to appear even though Bariloche is officially an
international airport, claiming I had to pay them. The lady
from immigration wanted US$ 96.60 for her stamp, the
customs officer US$100. Landing fee and overflight
charges were not included in those fees — just the two
stamps on the general declaration forms. Of course I needed
my own forms, as they did not provide any.

However I was amply compensated by the hospitality of my
brother. He gave me a sunset tour to Llao-Llao, a five star
resort some 20 miles to the west of Bariloche in absolute
quiet and beautiful surroundings. The sunset was
breathtaking and after a late dinner [ went to bed at peace
again with myself and Argentina.

DAY 18, SU 22NOV98: San Carlos de Bariloche
/Argentina :

We spent a quiet morning around Urs charming house, did
some sightseeing, met friends of his and had some of the
best beef I ever had from his garden grill.

After the obligatory siesta he showed me the famous ski
region and other local sights. Bariloche is very attractive
with deep blue water in the many lakes around, the woods,
hills and mountains in the rear. Because of its location to
the east of the Andes it also enjoys fine weather.

In the evening we had dinner at a very special location: at
the eastern end of the lake. Urs knew an old restaurant and |

had the feeling of being one hundred years in the past. The

interior was left as it had been historically, the food and wine
were excellent, and we had a really good time. Only too soon
we had to return to his home as I wanted to fly further south the
next day.

DAY 19, MO 23NOV98: San Carlos de Bariloche
/Argentina — Lago Argentino/Argentina (05:26 H)
First I had to overcome the usual airport problems. To ask for
the landing fee was easy but to fill out a receipt was difficult —
to get fuel was no problem again but to calculate, to write the
form and to reappear to take the money was obviously a
difficult task. It took a lot of time — time which I perhaps did
not have.

I knew, to the south and especially to the west, I could expect
difficult weather conditions but again I did not obtain much
meaningful information about the route to Lago Argentino. The
only thing to do was to try at all times to keep an open
alternate somewhere abcam. After take-off I hit a stiff headwind
from the southwest which allowed a ground speed seldom above
100 knots. The cloud base was just at or over the peaks of the
mountains preventing a climb to more comfortable altitudes.
After an hour I found myself in the first widespread
downdraught. Turning around to leave this zone was not
difficult, but I needed at least ten minutes to climb over the
next ridge which was barely higher than my present altitude.
The winds above seemed to be stronger than forecasted.
Meantime the freezing level dropped, as I could clearly see in
the lowering of the snow line the further I moved south. It
became cold and I was happy to have a working heating system.
as otherwise it would have quickly become extremely J
uncomfortable. The low temperature made it impossible to
empty my onboard lavatory as the exit pipe behind the left
wheel pant was solidly frozen. So I had to empty it out of my
small window — quite difficult even at a slow speed...

I had to circumnavigate widespread snow showers and battle
against constant turbulence and headwinds but Patagonia, with
its wild emptiness, made it more than worth the fight. Passing
one of the few small airports on my way, I was able to send a
new estimate to Lago Argentino, which was more than an hour
later than originally anticipated.

At long last the turquoise waters of Lago Argentino came into
view and the sun made its reappearance to make the landing at
the small airport a little easier. But easy it was not as the mean
wind about 30° from the right was 30 kts, with violent gusts
above. [ was the only aircraft at the airport when I taxied to a
stop in front of the tower. There were neither spectators nor
help when I stepped out of the aircraft, as it was much too cold
and too windy. The task was not to lose anything in the wind
and not to frecze to death within minutes,

In the tower the controller and the meteorologist were friendly
and promised more of the same conditions tomorrow. They
however meant that the winds would normally be stronger in
Rio Gallegos, which was my next destination...

Continued on page 14
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Oshkosh Forums on TAPE

w  All of Burt Rutan’s and John Roncz’s Oshkosh Forums are available on tape. Buzz
Talbot shot the following 1999 Burt Rutan and John Roncz Oshkosh forums using a
Canon Hi 8 mm stereo video camera on tripod. All forums were shot from the
front row, center seat in the brand new Verilux forum building which has much
better ambient sound quality. “The only way to get closer is to sit in Burt's lap and
read his notes!” says Buzz.

( The 1999 forums are: )

"Proteus: The New High Flyer From Scaled." Burt Rutan. Burt shows video of
the Proteus test flights that has never been shown in public before. A very
interesting and informative forum. Includes video I shot of the Proteus

doing fly-bys at Oshkosh '99 with Burt addressing the EAA show crowd, as well

as a video ramp walk around shot at 6 AM to avoid the show crowds.

"Tent Talk Show" Burt Rutan and John Roncz. As usual, a full hour of
questions from the crowd at EAA Oshkosh '99. Burt and John get into a debate
over how the next generation personal aircraft will look. Shot in the brand

new large Verilux forum building as opposed to the old circus-style tent.

"Life After Airliners" Burt Rutan and Bruce Holms, Ph.D., Burt and Dr. Holms
continue their debate from last year regarding NASA's "AGAT" Advanced General
( Aviation Transport program which promises the engine, airframe and

- navigational gear to place personal aircraft in the hands of every one. Burt
says NASA has it wrong and is not going far enough. A great forum!

"Gemini Technologies and the Explorer 360" John Roncz talks about the
development and flight testing of the Aussie Explorer 360. The test pilot

and concept designer also speak, (which gets a little dry), and run very long
into the next forum. (May have to be edited for time to fit 2 forums on one

tape).

"The X-Prize" Burt shares the mic with a panel presentation on progress
being made toward the X-Prize. Half of the l%10 million prize money has been
collected and video tape was shown of a new solid rocket motor that can be
throttled.

"Around the World Again" Col. Dick Rutan with Burt Rutan. Burt answers
questions about designing the Voyager in the first 10 minutes of the forum
and sets the record straight regarding Jena Yeager's allegations. Dick then

recounts the Voyager flight. j

Let Buzz know which programs you want, and mail a check for $15 for one or $20
for two forums, (includes all shipping charges) to:

Bruce Talbot, 222 Sunshine Drive, Bolingbrook, IL. 60490
(630) 759-1124 email Buzz112@aol.com
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DAY 20, TU 24NOV98: Lago
Argentino/Argentina — Rio Gallegos/Argentina
Cape Horn/Chile Ushuoaia/Argentina (04:13 H)
The sun was shining but the wind was blowing 30 kts,
which made flight prep difficult. After departure I turned
immediately to the east and groundspeed rose first to 168,
later to over 200 knots. Below, the flat, windswept plains of
southern Patagonia flew by and on the horizon I saw fast
approaching secondary lee waves. The cloud base started to
drop again and suddenly, about ten minutes out of Rio
Gallegos I saw the fuel flow rising from 25 to 30 and shortly
thereafter to 50 liters per hour. I switched tanks as I first
suspected a fuel leak but this did not help. Seconds later the
engine started to run roughly and I looked for a place to land
on the road just below. Rough engine — Carburetor ice! I
switched on the carburetor heating and within seconds
everything was back to normal. This time an emergency
landing on the road below would not have been a problem as
it was absolutely empty, looked into the wind and was
straight for miles.

At Rio Gallegos I was happy to have to deal with only
20kts of wind. Air traffic control allowed me to make a short
approach which meant I was higher than normal on final. 1
could then safely throttle back to idle at around 150 ft GND.
Approach and landing presented no problem but during

rollout the generator warning light came on and my load dropped
to zero. My engine had stopped. I advised the tower of my
mechanical problem and taxied with my last energy to the edge
of the runway.

What bad happened? When I throttled back to idle on final the
exhaust cooled down so rapidly it was not able to deliver enough J
warm air to the carburetor, which promptly iced. By the time 1
had realized what it was, the icc had already melted and the
engine started at once.

To get some fuel took at least an hour, as again the computer
was so very complicated to use. Everybody was very friendly but
quite inefficient There were many military personnel, but to file
a flightplan, pay the fees and get a weather forecast proved again
to be time consuming.

Once airbome the dance with the wind started again and I
crossed the gray and uninviting Magellan Strait below a low
cloud cover in a steady drizzle. I was happy the temperature
stayed firmly above freezing as otherwise I would have had to
turn back. I passed Ushuaia to the east to cross the entry to the
Beagle Channe! in international waters. What followed was a
flight at low level in turbulence and between heavy rain and
snow showers around the many cloud covered islands to Cape
Hom. Without GPS it would have been impossible to find the
small island and to positively identify it. Cape Horn is the
southern edge of a cliff on a rocky island, with a small pond on
one side which I passed from west to east to take my photos. I
was there — I had reached the most southern point of my trip!

To be continued in the next CP

RAF CD-ROM

Encyclopedial!
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include any of the necessary templates.

,Q Canard Pusher Newsletters #1 (1974) thru’ #83 (1996) with Searchable Format!

Aircraft plans (except for Defiant), Texts, Brochures, Operators Manuals & Photographs!

The Moldless Composite Homebuilt Sandwich Aircraft Construction Manual.

Many Historical & Milestone Articles on the Development of the Composite Aircraft Industry.

Note:  This product is intended for entertainment purposes only. It is not a license to build aircraft, nor does it

Reduced to

$295

3

TERF has a new phone number! (734) 477-8029
Check out the TERF website at http:/mwww.terf.com/rutan.htm
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Spin-On Qil Filter

Adapter for Lycomings

W B & C Specialty Products’ latest product
is the neatest idea I have seen in a long time.
It is a 90-degree, spin-on oil filter adapter for
Lycoming engines. It is beautifully made
by CNC milling out of a solid aluminum
billet and bolts onto the accessory case in
place of your oil screen housing or AC spin
on filter adaptor. It fits perfectly, does not
interfere with the magnetos, the vacuum
pump or even the mechanical tachometer
drive. It also has plenty of clearance on your
engine mount and firewall, important
considerations when you operate an EZ!

I installed one on N26MS and now have a
full flow, spin on champion oil filter, with
no high pressure hoses to a remote mounted
filter which could leak. It comes with
everything you need to install it: a new
gasket, new aluminum washer for the
vematherm, and new copper washer for the
oil temperature sensor. They even send a
small container of the proper sealant for the
gaskets. Of course it comes with new
Lycoming boits to mount it.

( It is fairly expensive at $395 but is

~ available to EZ flyers until the end of 1996
for $350. I am extremely pleased with mine
and I heartily recommend it for anyone

“running a Lycoming engine on an EZ. A
fuel flow spin-on filter allows 50 hours
between oil changes and prolongs the life of
your engine.

Give B&C a call at (316) 283-8662
or fax (316) 283-8000. You’ll be glad
youdid! Mike

ASLAAMASGASGaMansbhdhbhhs

RAF Recommended Suppliers
1 —

These suppliers are still the only authorized RAF dealers
Jor all your various aircraft materials and components.

Brock Mfg.
11852 Western Ave
Stanton, Ca 90680
(714) 898-4366

Aircraft Spruce West Aircraft Spruce East
PO Box 4000 PO Box 909
Corona, Ca91718-9961  Griffin, GA 30224
(909) 372-9555 (770) 228-3901
B Fax (909) 372-0555 (800) 831-2949

PO Box 781 410 Pine Street
% Boonville,Ca95415 Highland, IL 62249
=L (707) 895-2718 (618) 654-7447

Hendrickson-Rowbear
Custom Wood Propellers
PO Box 997

Woodstock, IL 60098
Toll Free 8377HR PROPS

l Feather Lite Wicks Aircraft
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weight and bulk.

FLUSH, INTERNALLY MOUNTED ANTENNAS

A complete line of antennas, specifically designed for, and flight tested on, composite aircraft. The
antennas are tuned for maximum performance and in general those who have used them so far report
reception is doubled over standard external antennas.

VariEze builder/flyer Bill Butters has started a company to develop a full range of buried antennas.

These are normally supplied with a BNC connector built into the actual antenna, but can be supplied
without connectors to include enough length of co-ax cable to facilitate easy installation with minimum

Call Bill Butters 800-758-8632 Advanced Aircraft Electronics, PO Box 4111, Florissant, MO 63032
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