01. LETTER

2009/ 10/ 27

Federal Aviation Adninistration
J. Randol ph Babbitt

Adm ni strator

800 I ndependence Avenue

AFS 810 Room 832J

Washi ngt on DC 20591- 0001

Dear M. Babbitt:

On 1984/ 10/ 25 the Federal Aviation Administration granted the United States Hang diding Association (now United States
Hang diding and Paraglidi ng Association) an Exenption - 4144 - which permtted the towi ng of unpowered by powered
ultralight vehicles on condition of conpliance with standards agreed to by the organi zation and defined within its
Standard Operating Procedures and Aerotow ng Cuidelines.

The Standard Operating Procedures pertaining to aerotowi ng are based on dangerously flawed theory, hopel essly vague,
lethally | oophol ed, and virtually never conplied with in any case and the Aerotow ng Cuidelines appear not to even exi st
in any official and accessible form

Wil e aviation is inherently dangerous people should be suffering catastrophic injuries and dying because they violated
standard procedures and training and used substandard equi pment - not because they adhered to what they were taught and
equi pped their craft with "standard" equi pnment supplied to them by people with USHGA qualifications in whomthey had
extrenmely msplaced trust, as is the case in the vast ngjority of towing related crashes.

Hang glider towing is an extrenely unstable affair, the safety margins are very thin, and the equi pnent and training to
mnimze the risks nust be better than the equivalent in sailplane towi ng, but the case has al ways been quite the
opposite. Flights are typically conducted in which the pilot has no reasonabl e expectation of being able to renmain on
tow or separate fromit, as the situation may dictate, or nmaintain safe and effective control of the glider

A glider pilot is typically towed with equi pment with over a dozen built in and potentially |ethal defects. The tug
pil ot al nost al ways has one or two of his own. Training of the pilots on both ends of the line tends to be abysnal and
adds several other options for turning survivable situations into fodder for the el even o' cl ock news.

Even when critical safety issues are properly understood at the national |evel, advisories tend to be totally ignored
and flatly contradicted at the local. Mich of what is taught is at polar odds with reality.

For many years | have worked within hang gliding to inprove technology and correct defects in its fiction based training
and education. Early this year | was asked by the Chairman of the USHPA Towing Comrittee to assist with a revision of
the Standard Operating Procedures pertaining to aerotowing to be acted upon at the spring Board of Directors neeting.

| provided very solid revisions of this and the Aerotow ng Cuidelines docunents but could generate virtually no interest
or discussion anongst nenbers of the Towing Conmittee or anywhere el se before, during, or after the neeting. |In the
seven nont hs since | have becone convinced that any effort to inprove safety within the organi zation or culture will be
as much of an enornous waste as many sinilar ones have been in the past. Any revision of the existing rules would,

wi t hout a shadow of a doubt, be ignored as conpletely, openly, and permanently as all previous ones have been and are
bei ng.

Seat belts did not becone standard and nmandat ory equi pnent because they were such obvious, cheap, and effective
solutions to dramatically reducing death and injury rates in autonobile accidents that Detroit voluntarily and
i medi ately enbraced the concept. It took a |ot nore.

Li kewi se, the standardi zed procedures and technology to vastly inmprove the safety and efficiency of hang glider
aerotowi ng and towi ng in general have been known and avail able and called for by USHGA officials and everyday
participants in the sport alike for decades to no effect whatsoever. The renedi es are obvious, cheap, effective, and
easily inplenented and have been up and flying for nany years on microscopic scales but will never be adopted on any
significant | evel w thout outside intervention

Hang gliding culture does things they way it's always done things because that's the way it's always done things - even
when it's been conclusively denonstrated that it started out doing things wong. Good enough for nobst circunstances
nost of the tinme has al ways been good enough for hang gliding. And the pilot can always be blamed when it isn't -
especially if he's no longer around to present an alternate viewpoint. Strategies for inprovenent tend to be greeted
wi th anything ranging fromconplete indifference to open hostility.

Sunday narked a quarter of a century of USHGA operating with virtual free rein under Exenption 4144 and it is high tine
for a review of the initial assunptions under which the exenption was issued and the general conduct of its

i mpl enentati on ever since. In order that participants in hang gliding aerotowi ng be afforded as safe an experi ence as
possi bl e and a neasure of protection conmensurate with their counterparts in conventional aviation | amrequesting such
a review

This review should be conducted in the context of established universal standards for sail plane tow ng operations and
with respect to the best aspects of relevant hang gliding towi ng practices and equi pnent and regul ati ons of other

nati onal organi zations. Deferring to the opinions of the "experts" who have been heavily involved in aerotowing for a
decade or two would be like consulting long tine driving school instructors, cabbies, and NASCAR drivers for
recomendati ons on engi neering standards for steering and braki ng systens and bridge construction. A critical mass of
conpetence is needed for positive change and hang gliding culture doesn't have it.

I know of no nobdern era (early Eighties and on) tow ng accidents which positively could not have been prevented by
properly trained pilots using good quality equiprment. |If proper, clearly and tightly defined, unanbi guous standards for
procedures and equi pnent are inmposed and enforced, US aerotow ng could becone a nodel of safety and efficiency from
which all forns of hang glider towing the world over could benefit. OQherwise it will remain the expression of the
shoddi ness, ignorance, stupidity, apathy, and conflict of interest that it has always been, regul ations and gui delines
will continue to be flouted, and nore lives will be destroyed and |ost for predictable and easily preventabl e reasons as
a consequence.

Aviation is a discipline best done right or not at all.
| have prepared a file - 4l144review pdf - with docunentati on supporting this letter available on line at:

http://ww. ener gyki t esyst ens. net/ Li ft/ hgh/ TadEar eckson/ i ndex. ht n



and divided into twel ve sections.

01 - LETTER

The first is a copy of this letter

02 - HANG GLI DER TOW NG

The second covers a history and explanation of hang glider towing and aerotowi ng, the triunphs and failures, a

di scussion of the existing USHGA Standard Qperating Procedures, the current hopeless state of affairs, and sone
recomendati ons for digging ourselves out of our hole.

03 - SOPS AND GUI DELI NES REVI SI ONS

The third enconpasses revisions to the aerotow related Standard Operating Procedures and Cuidelines | amrecomendi ng.

04 - SOPS REVI SI ON - ANNOTATED

The fourth is a copy of the recomended Standard Qperating Procedures revision anended with incident and acci dent
reports and comments illustrating why the provisions are highly advisable.

05 - THE ONE SIZE FITS ALL WEAK LI NK
The fifth is a small collection of typical experiences with and coments about the only acceptabl e aerotowi ng weak |ink
06 - TOWN NG | NCl DENTS AND ANALYSI S

The sixth is a collection of reports of towi ng incident and accidents, nost of which illustrate that the cost of
busi ness as usual is a |lot higher than it needs to be.

07 - PHYSI CS OPTI ONAL
The seventh illustrates just how effective is the response to a national safety advisory.
08 - THE LAY OF THE LAND

The eighth gives the reader a bit of the feel for the chances of making a positive change w thin an unregul ated pil ot
culture.

09 - ANALCA ES

The ninth relates glider tow conponents to anal ogous el enents of conventional powered flight.

10 - LINKS
The tenth provides web links which illustrate sone of the points made herein.
11 - SUMVARY

The eleventh is an ei ght sentence condensation of nobst of the rest of this material
12 - WHO S WHO
The twelfth identifies some of the individuals quoted in this docunentation

| realize that this enconpasses a rather hefty volune of material but it was assenbled and is being subnitted at great
cost (part of which has been an effective end to ny 28 year flying career), a |lot of people died illustrating the points
| amtrying to make, and it provides a lot of very solid evidence that ny concerns are legitinmate and wi dely shared.

And if it prevents a single person fromsuffering so nuch as a broken wist it will have justified the tine soneone el se
spent giving it a good skim

(This docunent is likely to be revised in the future but all sections are and will be dated so that the reader may be
al erted that changes have been nmade and | will retain a copy of the edition as it stood at the time of subnission.)

| thank you very nmuch for your attention

Si ncerely,
Tad Ear eckson

TadEr cksn
at
aol dot com

2009/ 11/ 24



02 - HANG GLI DER TOW NG

Bi cycl es
If hang gliding culture nade bicycles..

The bicycle woul d be beautifully engineered and woul d neet nmandatory federal safety standards but would cone fromthe
manuf acturer and dealer with no brake systemor tires.

The brakes woul d be considered afternmarket add-ons and there woul d be no regul ati ons what soever regarding their
performance or reliability.

The rear brake assenbly woul d be sl apped together by some guy naned M ke in his basenent. |t would be fabricated from
parts designed for other applications and, consequently, would conpletely fail to function on frequent occasions for
nmultiple reasons - despite its rather hefty price tag.

It woul d be adjusted such that the pads always dragged a little bit on the rins and thus was al ways converting about
eight to ten percent of the peddling effort into heat.

The | ever woul d be velcroed onto the top tube a few i nches behind the head tube.

The front brake assenbly woul d be made by anyone who felt |ike converting four bucks of materials and ten minutes of
effort into a thirty dollar sale.

It would have a stubby little lever on it and would be pretty ineffectual at anything over fifteen nmles an hour

The stubby little lever would be strapped onto the top tube in front of the rear brake |ever

To provide a redundancy for the brake systemthe dealer would sell the new owner a pair of very thin tires and instruct
himthat if the speed of the bicycle ever becane excessive or he couldn't get to the levers the tires would blow and the

bi cycl e woul d sl ow down enough to avoid a collision

So you buy your ten year old kid a new bike, a helnet, and a dozen spare tires and take himand fifteen traffic cones to
an enpty parking lot with a nearby hilly bike path to teach himeverything you know to keep himsafe in traffic.

He needs to practice reaching with his right hand for the rear brake lever while controlling the bicycle with his left.

He needs to know that a velcroed on | ever can spin around the tube if he's not careful so he's got to be taught the
trick of wrapping his hand around the tube while squeezing the lever with his thunb.

He's got to devel op the accuracy and strength he needs to hit the little front brake |l ever and make it work up to its
fifteen mle per hour linmt.

And he needs to learn howto slide the bike a little to blowthe tires in case they do hold when he gets going too fast
and he can't get to the brake | evers.

You get to the lot and let himride a bit and get confortable with the bike but after five mnutes the front tire bl ows
on a sharp stone while he's noving at a pretty good clip in a turn and he loses it and scrapes his knee.

"No worries. Happens all the time to the best of us."

"Dad, there's this kid at school who took first at the science fair last nonth. For his project he fixed up his bike by
putting both his brake | evers on the HANDLEBARS! And they're CLAVPED on! They don't wiggle out of the way when you go
to use them And they're both BIGlevers! | tried them- they're really easy to use and and they're right there in his
fingerti ps when he needs them He can keep BOTH hands on the handl ebars ALL THE TIME! He can steer AND brake AT THE
SAME TIME!' The pads don't drag on the rimso he can go REALLY FAST! And he's got thick knobby tires with |lots of
pressure and he can go ANYWHERE with theml And he NEVER gets flats! Couldn't we fix up nmy bike like his?"

"Remenber that guy |ast summer who was flying downhill not two miles fromhere, couldn't slow down in tine, ran the
light, and left in a helicopter?"

"Yes. "

"And he never cane hone fromthe hospital, did he?"

"No..."

"Well HE had thick knobby tires with lots of pressure.”
"But..."

"Do you see anyone ELSE with brake | evers on THEI R handl ebars?"
"No, but..."

"Well don't you think that if it was a good i dea EVERYBODY woul d be doing it?"

"Yeah... Probably."
"And you CAN ride a bike with NO hands! 1've seen you do it."
"Yeah, | guess you're right."

"Alright then. Let's get back on that bi ke and bl ow sone nore tires. Try to get a foot down before your knee hits next
tinme."

"Dad, you're the BEST! | |ove you!"

"I love you too Tommy. And | want to do everything | can to keep you safe. Now saddle up and let's practice sone
REACHES! "

The reason the Wight Flyer did as well as it did is because Wl bur and Oville were bicycle designers and engi neers
first and pil ots second.



M ssion Statenents

Federal Avi ation Adm nistration

Qur continuing mssion is to provide the safest, nobst efficient aerospace systemin the world.

United States Hang diding and Paraglidi ng Associ ation

The purpose of the United States Hang G iding and Paragliding Association is to pronote the growth of sport flying in
foot-launchabl e soaring aircraft.

To this end the USHPA will:

Devel op, standardi ze and administer prograns that will foster and pronote practices for safe flying and di ssem nate
i nfornmati on on such practices and prograns to its nenbers.

But, with respect to the latter organi zation, known as the United States Hang didi ng Association until 2006/03, that
"effort" has been a total failure in many critical respects with absolutely no hope of inprovenent in sight.

One of hang gliding's deadly little peculiarities is the ease with which a pilot can foot |aunch w thout being connected
to his craft.

By at least the |ate Seventies a few of the independent thinkers in the sport understood that the key to preventing
t hese accidents was to never |aunch under the assunption that they were connected - to treat the gun as if it were
al ways | oaded, as it were. At the |last possible instant before commtting to |launch the glider was |lifted enough to
lightly | oad and feel the tug of the suspension

The practitioners easily developed this routine into a virtually unforgettable notor skill and i nmediately renoved
t hensel ves fromthe ranks of the annual fatality sunmaries.

By 1981/05 USHGA incorporated into its requirenents for all pilot rating levels a criterion that all |aunches nmust be

i medi ately preceded by a final check, that no delay was permissible. But its rating officials, by and large, did

absol utely nothing to inplenent this nmost fundanental of all hang gliding safety rules. Pleas fromthe organi zation's
Acci dent Review Cormittee Chairnen fell on deaf ears through the end of the century and by the 2007/ 05 published sumary
all traces of institutional nenory of the "the gun is always | oaded" concept had totally vani shed.

Rei nventi ng The Weel

| recall USHGA Regional Director Les King relating, circa 1981, about a year after ny entry into the sport, that in the
early days the hang gliding community had approached the sail plane fol k for guidance in devel opi ng our branch of soaring
aviation. He said that our cheap, |ow performance wings were treated with disdain by the fiberglass establishnment, the
entreaties were rejected, and a | ot of people died as a consequence. That dynamic was a |large part of what precipitated
hang gliding's effort to reinvent aviation and has been costing |lives ever since.

Despite the fact that towi ng has been inextricably linked to hang gliding fromits very inception, it is al nost
uni versal ly poorly understood and dangerously practiced.

In the Seventies hang gliders tended to be towed using three point bridles which connected to the control frame apex and
corners. It was intuitive and very unstable. diders |ocked out easily and quickly and nmany people died

On 1979/ 09/ 26 one Brian Pattenden addressed the Norfolk Hang Aiding Cub in Suffolk, England and proposed a theory that
a portion of the tow force be routed through the pilot. And around that period Dr. Donnell Hewett, a physics professor
at Texas A&M University-Kingsville, had i ndependently reached a simlar conclusion and was experinmenting in South Texas.
Center of mass hang glider tow ng was out of the box.

In the 1981/04 issue of USHGA' s Hang didi ng nagazi ne was published the first of four articles Dr. Hewett had witten on
his "Skyting" (sky kiting) approach to towing. It cane with the following editorial warning | abel plastered across it
in bold black lettering:

Not e: These techniques are purely experinental in nature and are not advocated by the USHGA or this publication

Consi dering the volune of deadly towing fiction that would be propagated by the organization and publication in years to
cone, this US introduction to center of mass towi ng was an interesting choice of articles upon which to bestow such a
di scl ai ner.

And apparently the disclaimer was considered insufficient because the organi zational and cultural establishnments saw to
it, unforgivably, that the hang gliding public was protected fromfurther exposure to these ideas and had Skyting
Articles 2, 3, and 4 buried without a word of explanation to the nmenbership.

But the logic and superiority of center of mass towi ng were so obvious that within a couple of years it had started
breaking out on its own and the articles were continued, starting with the 1983/08 nagazine, after only four nore
| ockout deaths of US tow pilots over the 27 nonth suppressi on period.

Fl at s

But as nmuch of a leap the Skyting approach represented and as nuch thought, care, and experinmentation went into it, it
had a few serious practical and theoretical holes.

It tended to use nodels in which everything was goi ng reasonably well during the critical |launch period - which it often
is for several thousand flights in a row

Launching an aircraft is dangerous. Foot |aunching an aircraft is very dangerous. Foot |aunching an aircraft on towis
very very dangerous.



Hang gliders are foot |aunchable and | andable aircraft. This capability allows themto exploit environnments necessary
to both ends of the flight unavailable to conventional fixed wing aircraft.

Foot | aunchi ng necessitates starting with the pilot's body vertical and hands on the downtubes, a configuration in which
control is conprom sed. Upon attaining an adequate margin of airspeed the pilot rotates to prone and transfers his
hands to the basetube such that control authority is nmaxim zed.

If the glider is flying level and close to trima nonentary renmoval of a hand fromthe control franme to change position
or access a release actuator is usually a non issue. |In conprom sed situations such an action can be inmediately
| et hal

There were no sinple and easy ways to configure a reliable release system which could be safely actuated in al
energency situations for foot |aunched towing so the nythical concepts of actuators being "readily accessible" and
"within easy reach" were rationalized into existence.

Levers nounted on basetubes were inaccessible before the pilot proned out, |evers nmounted on downtubes becane

i naccessi ble after the hands were transferred to the basetube, a |anyard anchored at a shoul der strap or wist required
a surrender of control no nmatter what and sl ackened and tightened as the pitch attitude decreased and increased, and
shackl e sl eeves might as well have been on the nmoon when situations started goi ng south.

The Magi ¢ Weak Link

In an attenpt to conpensate for the deadly inadequaci es of the rel ease actuator configurations a second nyth was
rationalized into existence - that of the weak Iink that could prevent tow line tension fromexceeding "the limt for
saf e operation".

Where to begin..

There is very little correlation between tow line tension at any given nonent and the safety of an operation. High
tension is rarely a factor in tow accidents and |ow or zero tension is the cause of the vast mgjority of crashes.

Many people have died with their sub 0.8 G weak links very nuch intact to well beyond the point of survivability.

Many ot her people have di ed because their weak Iinks (or tow lines) failed when |ine tension was the only thing they had
going for themto pull out of lethal stall situations.

And it's virtually inpossible to find an i ssue of an overstrength weak |ink causing a problemsince the advent of glider
certification.

But sone peopl e have LUCKED OUT because the weak |ink HAPPENED to fail at a fortuitous nonent and gave the appearance of
conpensating for failure or inability to keep the glider under control and/or actuate the release in a tinmely manner.

The focus on the latter scenario category to the exclusion of the others has been a catastrophic and nearly universa
failure within hang gliding culture. It has fostered a religion whose prinary tenet is that it's always safer to be off
tow than on when, in fact, the case is alnost entirely the precise opposite. This religion gets a huge artificial boost
in the statistics because the occasions in which gliders are pulled out of lethal situations to continue happily on
their ways aren't represented in the accident col ums.

Nobody has ever gotten killed during a tow |l aunch attenpt before com ng back down. And losing the Iine during a tow
| aunch attenpt is an ironclad guarantee that one will come back down to the only place at which one can get killed.

Nevert hel ess, in hang gliding culture there is no such thing as an understrength weak |ink and there is no problem on
tow that isn't best addressed by a pop or a squeezing of a |l ever by whichever end of the line gets to one first.

Deep Si xi ng The Foot Launch

In the mid Eighties Jerry Forburger and M ke Hal ey of Lubbock, Texas, who appreciated just how bad an idea foot
[ aunching in an environnent that didn't require it really was,.configured a pickup truck with a payout reel and | aunch
pl at f orm

The pilot starts off prone with his hands were they bel ong on the basetube and thus in optimum position to control the
glider and al nost always has a nice strong straight in relative wind in which to quickly rocket up and away at a nonent
of his choosing. An opportunity was m ssed, however, to configure his release systemsuch that no conprom se in control
was necessitated - and many nore lives were shortened unnecessarily.

And, of course, there were no shortages of harebrained strategies to conpensate for this glaringly obvious defect, nost
of whi ch invol ved dunbi ng weak |inks down to or below the ragged edge of sustainable tow and stationi ng observers arned
wi th axes and nmachetes at the upwi nd end of the tow I|ine.

Aerotowi ng had started to arrive on the scene on a significant scale in the early Eighties with the introduction of the
Cosnos trike tug but there were a |l ot of bugs yet to elimnate. The gliders of the day were not terribly happy with the
| ower part of the tug's speed range and the connection was nade via a one point (pilot only) bridle and these issues
equated to a |l ot of back pressure on the basetube being required to keep things together. The |aunches were foot and
the rel ease necessitated a reach

For a very brief windowin the early N neties, hang glider aerotowing was at a safety zenith. The Bail ey- Mbyes
Dragonfly tug - which had the power to do the job safely yet flew at a confortable speed - had hit the air, the gliders
had gotten faster and were dolly |aunched and connected with two point bridles such that they trinmmed well, and the
primary releases were cheap, reliable, and configured such that they were triggered with a slight inboard nmovenent of
one hand remaining in controlling position on the basetube.

Reverse Evol ution

But before the engines had finished cooling followi ng the Dragonfly pronotion tour hang gliding culture had once again
figured out how to nake things nore conplicated, expensive, draggy, and dangerous.

The core rel ease nechanism- a cheap panic snap - was replaced with a multiples nore expensive Wchard 2673 spi nnaker
shackl e, which had a tendency to snag and chew up the already flimsy weak |inks that engaged it, and the | oop actuator
on the basetube was replaced by a bicycle brake | ever nost easily mounted on the downtube where the pilot would have no
guarantee of it even being physically accessible in an energency situation

Perhaps only two or three deaths can be attributed to this giant step backwards but those were two or three deaths that



probably didn't have to happen - and the word "only" tends to |lose relevance to fanmly nenbers and others close to the
situations.

More Botched Weak Li nk Theory

Since a tug pulls the glider skyward nore efficiently than does a ground based power source it does so at a reduced line
tension. Thus, according to the hopel essly botched hang gliding weak |ink hypothesis, an aerotow weak |ink should be
proportionally lighter than one connecting a glider to a truck, boat, or winch - 0.8 to 1.0 versus 1.0 to 1.2 Gs.

In terns of day to day operations, this thinking is, of course, conpletely backwards.

Surface based towing is virtually all tension controlled such that it's inpossible for line tension to fluctuate nuch
above a level set on the ground, save for brief variations related to inertia and surges and serious situations
i nvol vi ng equi pnent nal functi ons.

Aerotowi ng, on the other hand, is speed controlled and thus line tension fluctuates enornously as gliders are pulled
t hrough t hernmal turbul ence.

A weak link rated to a snall percentage over nornal line tension can be gotten away with nost of the time in tension
control l ed systens but is categorically unacceptable and dangerous when used in a connection between two aircraft with
not hi ng between themto danpen the fluctuations.

The Magi ¢ Loop

The founders of Dragonfly tow ng di scovered sonme nmaterial known as 130 pound Cortl and G eenspot Braided Dacron Trolling
Line, tied it in a loop, assuned that the two strands of that loop put it at a rating of 260 pounds, and deci ded t hat
this was the proper weak |ink every solo glider ever nanufactured - be it a children's nodel tipping the scales at 165
pounds awaiting a glassy evening sled ride or a big conpetition bladew ng |loaded for a 400 nile task in the nost violent
thermal conditions avail able anywhere on the planet and squashing the dolly with well over twi ce the aforenentioned
nmass.

It didn't matter that:

frombDay 1 these weak |inks were going off Iike popcorn in silk smooth air on all nanner of gliders occupied by anyone
over the age of fourteen and all nanner of flying opportunities were bei ng squandered;

folk with |l oad testers and/ or understanding of line and knots were pointing out that these | oops were - in fact - about
hal f as strong as they had been pronounced to be AT BEST and that they were frequently degrading to a quarter under the
stress of a normal acceleration and initial clinb out;

peopl e were frequently |eaving the runway with bent and broken al um num and occasionally on stretchers as consequences
of pops with everything going otherwi se nornally enough

ot her people were | ocking out and killing thenselves just fine with the weak |ink they had been proni sed woul d keep t hem
saf e;

the fourteen and under year old girls who were towing at the highest G ratings were the ones having the fewest problens
and the only ones not cursing their weak Iinks every fifth flight; and

peopl e were extrenely hard pressed to cite instances of weak link failures doing anything besides harm

No, these were the ONLY acceptable weak |inks and anyone daring to approach even half of the USHGA specified 2.0 G
maxi mum for his larger glider was placing both hinself and the tug pilot (whose own weak |ink would, of course, be
negated by the glider's) within millinmeters of Death's Door and woul d be i medi ately grounded.

And, of course, a doubled |oop of the 130 pound test was pronounced to be 520 pounds - even though the test rig puts it
around 200 to 260, dependi ng upon the configuration - and deened appropriate for all tandemflights. (Anything in
excess of the single loop puts the tug pilot in extreme danger but ONLY if it's on a SOLO glider.)

And since the Dragonfly's manufacturer didn't trust the users to properly install weak links in the systema redundant
weak link was built into the tow nmast at about the nmaxi num | oadi ng capable of being transmtted by of the doubl ed | oop

What sail pl ane culture has al ways understood that hang gliding culture never has and, on its historic and present
course, never will, is that the ONLY purpose of a weak link is to protect the aircraft from bei ng overl oaded and
stressed. It is not there to protect the pilot. It can ONLY keep the plane from being broken and ONLY if the plane
doesn't hit the ground before the tension limt is reached.

Li ke a parachute it is not there to keep the pilot safe. It is best thought of as a straw at which to grasp which
dependi ng upon the circunmstances, nmay or nay not do himany good after he has seriously screwed a pooch or two.

The Acci dent Always Trying To Happen

When the innovators of center of mass towing in East Anglia and South Texas successfully inplenented their theories they
did not nmake towed hang gliders safe and stable - they nade them | ess dangerous and | ess unstabl e.

Sai | pl anes connect to the towline at a single point on the fuselage such that the Iine of force is aligned through the
center of mass and the control surfaces are not interfered with. They are able to get far out of position behind the
tug and return with little difficulty.

Hang gliders connect to the tow line either directly to the pilot, who is nost of the nmass, or use a bridle to split the
| oadi ng between the pilot and the glider, which is the rest of the nass. Hang gliders are controlled by the
interrelation of pilot and glider. The pilot/glider conmbination IS the control systemand the tow tension very nuch
interferes with it.

The pilot can usually keep the glider tracking well enough easily enough but small corrections nust be nmade al npst
constantly - especially in turbulent air (and turbulent air is usually his sole reason for towing in the first place) -
the nore out of position he gets that harder it is to cone back - squared.

The FAA's dider Flying Handbook defines the response to failures of releases at both sail plane and tug ends as | anding
with the aircraft connected. This could never be an acceptable procedure in a |like hang gliding scenario as there can
never be a safe expectation of a hang glider renmaining stable on tow. (The proper procedure would be to continue the
towto a safe altitude and have the glider roll away to break the weak |ink.)



The hang glider pilot has very little yaw authority and his feet - unlike those of his counterpart - are conpletely
useless to him He mght as well be (and sonetinmes is) paralyzed fromthe wai st down.

Hands are all he has to deal with pitch and roll and it's a rare two second interval during which he can afford to use
one of themfor sonething else. And for nobst practical purposes in hang gliding two m nus one does not equal one - two
m nus one equals zero. Half the nunber of hands does not yield half the control. Half the nunber of hands yields
virtually no control - sonetines way |ess.

On fairly frequent occasions the glider can be hit hard and fast enough that it rolls to near or well beyond the
limtations specified on its placard and no anount of experience, skill, or strength will either prevent the glider from
doing so or bring it back after it does. The toww Il terminate a short tinme |ater one way or another but the glider
will fly again only if it can be brought under control before it hits the ground.

The good news is that these events al nbst al ways happen at an altitude at which the glider can recover no matter what
the pilot does or doesn't do because the ground which is such a threat after the | ockout also tends to suppress and
danpen vertical air novenent.

The bad news is "al nost".

If a lockout occurs shortly after launch - usually as a consequence of a thernmal breaking off or a dust devil crossing

the runway - it may be advantageous to fight the roll and delay release if the glider is gaining altitude so as to buy
time and air in which to recover after release. |In such a situation a weak link failure could well prove catastrophic.
If the glider's roll is increasing without an altitude gain it will be inperative to rel ease at |east as fast as hunan

reactions will allow, as sonetines |ockouts progress so quickly that the pilot's first indication that something is
wong is the horizon tilted at eighty degrees.

Configuring a glider with a rel ease which requires the pilot to surrender his grip on the basetube and hunt for a
renotely mounted actuator which may spin away to the side as allowed by the velcro straps "securing"” it in position when
and if contacted is an act of unconscionabl e negligence.

Configuring a glider with a release which requires the pilot to surrender his grip on the basetube for ANY reason is an
act of unconsci onabl e negligence because the technol ogies to make that potentially suicidal action totally unnecessary
have predated center of nmss tow ng.

Very interestingly, in the very nagazine issue in which Dr. Hewett's Skyting approach to towi ng was introduced, also
appeared the follow ng:

Unfortunately, our local club nmenbers |learned a very val uabl e | esson because of a serious accident to a fellow pilot.
This pilot was being towed on a winch with a three-point bridle. The release nechanismis a notorcycle band-brake which
is mounted on the control bar within fingertip reach. However, this pilot chose to nmount his rel ease on the downtube
where it was sonmewhat difficult to get to. He had had nany flights on the tow and had never had any difficulty getting
to his release. One day while flying the tow he got into a | ockout, and could not get to his release in tinme. His
glider nosed into the ground fromabout 50' and he is still in critical condition in the local hospital. This accident
has caused our club nenbers to open their eyes and carefully examne the procedures used in flying the tow

Gor don Rose
Ed MIler
Eastern North Carolina Hang G iding Association

Perhaps a few |l ocal club nenbers |earned a very valuable | esson but the culture at large didn't.

Low | ocked out pilots with rel ease actuators requiring a surrender of grip are often faced with a choice of going for
the actuator, immediately losing control, and i mediately dying or continuing to fight for control which physics
dictates they will never be able to regain and prolonging their lives a couple of extra seconds. They al nost al ways
take the latter option. Nobody should ever have to make such a choi ce.

For decades hang glider pilots have been able, with both hands on the basetube and in continuous control of the glider
to regulate the carburetors of two stroke auxiliary power units, take pictures of thenselves with caneras nounted on the
W ng, carry on conversations with friends a hundred mles away, and, to sonme extent, alter their airfranme geonetries and
sail tensions. But they alnbst universally reject simlar technology upon which their |ives may depend. The reason can
only be that the gratification for the trivial stuff is instant and constant whereas the lethally critical rel ease
situations tend to arise only about once or twi ce every ten thousand tows and al ways happen to sonebody el se.

W need to be able to stay on tow when tension is the only thing keeping us fromstalling and cratering and rel ease
whi l e being able to mai ntain whatever |evel of control we have renmai ning before the tension overpowers us and sl ans us
in - but, in fact, we can do neither

Towi ng hang gliders is a lot nore difficult and dangerous than tow ng sail planes and thus the equiprment relating to the
tow nmust be designed and built, proportionally, to MORE denandi ng specifications than those used in sail planing but the
junk we're using tends to be designed and built to no specifications whatsoever

For sail pl anes the FAA specifies an acceptable weak Iink range of 0.8 to 2.0 Gs. The relevant physics for hang gliders
is the same and the USHPA specifies the same maxi num but, bizarrely, NOMN MUM Because of our limtations we would do
well to stay well clear of both extrenes but especially the bottomend and our rel eases nust be able to handle
appropriate loads with an absolute mnimumof tinme and effort and no conproni se of control

Aer ot owi ng "Regul ati ons"

On 1984/ 10/ 25 the FAA granted USHGA and Exenption - 4144 - permtting it to have hang gliders towed al oft by ultralight
tugs if it followed specified conditions. These conditions were encoded within the Exenption itself and the USHGA
Standard Operating Procedures and a docunent titled Aerotow ng Cuidelines referenced by the SOPs.

The United States Hang diding and Paragliding Association, Inc
12. Standard Operating Procedure

02. Pilot Proficiency System

10. Hang diding Aerotow Ratings

A.  Aero Tow Vehicle Pilot Rating (ATP)



3. Must give a conplete discussion of aero tow vehicle operations including all normal and energency procedures, and
signals between aero tow pilot and glider pilot, in accordance with the USHPA Aero tow ng Gui deli nes.

The al | eged USHPA Aer ot owi ng Quidelines do not seemto actually exist in any formthat can be confirned as official and
can be accessed by an aerotow rated nmenber. Docunments which can be scavenged fromthe web which appear to have USHGA
origins are inconsistent with and sonmetines directly contradictory to the Standard Operating Procedures and contain
deadl y nisinformation.

B. Aero Vehicle Requirenents

1. The tow vehicle (powered ultralight) nust have a rated thrust of at |east 250 |bs.

Yes, there is a recognition that towing a glider with insufficient power is dangerous. The tug nust be able to get the
glider up to a crisp airspeed and away fromthe ground quickly and safely and pull it out of stalls and other critica
situations.

2. The towed vehicle (un-powered ultralight) nust neet or exceed the Hang dider Manufacturers Association's
Al rwort hi ness St andards.

The HGVA certifies gliders to strength, stability, performance, and control standards. A pilot within a specified

wei ght range with both hands properly positioned on and securely gripping the basetube is an integral part of the glider
and its control system The instant a pilot renoves a hand fromthe basetube all stability, performance, and control
predi ctions and expectations are history. The action is anal ogous to nonentarily severing the |linkages to the ailerons,
el evator, and rudder on a conventional aircraft. The glider can and often does becone a |leaf in the w nd.

A release which requires a pilot to interrupt his grip on the basetube and thus control of the glider decertifies the
craft.

3. The tow |ine connection to the towi ng vehicle nust be arranged so as to not hinder the control system of the tow ng
vehi cl e.

Interestingly, nothing is said about the TONED vehicle. Good thing, because the connection to the glider - by
definition - hinders its control systemquite a bit. It not infrequently totally renoves the glider's control system
fromthe equation.

And a pilot towed one point is pulled a great deal forward of the position at which the glider is designed to be flown
and thus sacrifices a great deal of his top end negative pitch control authority. And this conprom se also, in effect,
decertifies the glider

4. A pilot operational release nust connect the towline to the towing vehicle. This release nust be operational with
zero tow line force up to twice the rated breaking strength of the weak |ink

The nost widely used tugs do not use a rel ease which connects the towline to the towing vehicle. They use a rel ease
whi ch connects the bottomend of a bridle to the towing vehicle. 1In order for the towline to be dunped that end of the
bridle nust feed through a ring to which the front end of the towline is connected. Should the bridle fail to clear
the towring the tug pilot can only hope for the failure of a weak |ink sonewhere between the top end of the tow nast
and the front end of the tow line - assum ng he has one.

5. A weak link rmust be placed at both ends of the tow line..

But weak links are virtually NEVER placed at the ends of the towline. They are placed at the ends of bridles. This is
an acceptable practice as long as weak |links are placed at BOTH ends of the bridles but this has never been the case
with respect to the Dragonflies and until 2005 was virtually unheard of with respect to gliders and today renains an

i rregul ar inplenentation.

A person who installs a weak link on only one end of a bridle is nmaking the bold assunption that the bridle wll
successfully clear the towring after release or weak link failure. The greater the tension present the |ower the
I'i kelihood of a successful separation

... The weak link at the glider end nust have a breaking strength that will break before the towline tension exceeds
twi ce the weight of the hang glider pilot and glider conbination..

But, of course, NOTHING is specified regarding a LOMER weak link Iimt and thus the requirenent for mininumtug power
beconmes a waste of paper and the glider pilot instantly becones a victimof every clueless flight park operator, tug
driver, and conpetition nmeet director who KNOA5 how dangerous it is for any glider to use anything other than the single
| oop Greenspot and the death and destruction that that entails.



... The weak link at the tow plane end of the towline should break with a towine tension approximtely 100l bs. greater
than the glider end.

Yes, one definitely wants the front end weak |ink to hold |onger than the back because a glider draggi ng 250 feet of
spectra routed over its basetube with a carabiner on the other end is one quick snag away from being slamed into the
field.

But the word "shoul d" when enployed in a regulation inevitably translates to "won't". (One wonders what happened to get
this requirement watered down since the 1985/07 edition of this document when the wording was "nust”.) A 300 pound
glider wishing to enploy a 1.5 G/ 450 pound weak link is effectively out of luck because the tug is using a 400 pound
weak |ink which he believes is a 1040 pound weak link and the tow nast is designed fail at the | ower |oading in any
case.

6. A release nust be placed at the hang glider end of the tow line within easy reach of the pilot..

Yeah, the good ol' "easy reach" fairy tale. Everything's always within an "easy reach" - until the situation arises
when being able to reach sonething matters.

This requirement is analogous to a |aw which allows an autonobile driver to hit the highway with his brake system
configured to operate via a lever installed behind the passenger seat.

Wth this "easy reach" concept, hang gliding has managed to create a very interesting and ironic inverse relationship -
the nore critical the situation, the less is the likelihood that the equi pnent needed to deal with it will be
functi onal

... This rel ease shall be operational..

So assuning you can get to it, what does operational mean? Oh, yeah, this is hang gliding. Anything anybody wants it
to.

In practice hang gliding uses rel eases whose functionality varies in inverse proportion to the seriousness of the
situation. The nore critical things are with respect to time, loading, reliability, and accessibility, the less is the
i kelihood that of successful separation

...wWith zero tow line force up to twice the rated breaking strength of the weak |ink

And since there's no minimumweak link rating specified the field is w de open

C. Aerotow Special Skill Endorsenent (AT)

The aerotow skill is a denonstration of the pilot's ability to launch and tow successfully and safely behind a flying
tow vehicle. In order to receive the endorsenent, a pilot nust denonstrate the following to an Aerotow O fici al

Wth the equi pnment pernmitted by these Standard Operating Procedures and al nost universally enployed in the field this
endorsenent and the requirenents which qualify one for it are jokes. |If release actuation cannot be effected while

mai ntai ning control and the weak link is such that it blows at randomthe pilot has absolutely no ability to |aunch and
tow successfully and safely and the glider shouldn't go up. Wthout proper equiprment it is physically inpossible to
qualify for this sign-off.

1. Denonstrates the assenbly and preflight of the system including inspection of the towline, towline connection
rel ease pre-flight.

There's not much point to inspecting a two thousand pound tow |ine when using a weak Iink that pops at way |less than a
third of what it should, a sixteenth of what new Spectra should be doing. And lots of really dangerous rel eases work
great when the glider is parked on a launch dolly with a buddy pulling thirty pounds on the tow line and the pilot can
spare a hand and has all the tinme in the world.

2. Denonstrates understandi ng of signals between tow vehicle pilot and glider pilot. Mst denonstrate system set up
and pre-flight, including a conplete discussion of all those factors which are particular to the specific aero tow
system used and those factors which are relevant to aero towing in general. Mist denonstrate conpl ete understandi ng of
bot h normal and energency procedures, including checklists for nornmal procedures and the indications of an inpending
energency and convince the instructor of his ability to execute enmergency procedures.

| always like to ask people what plan they have to react to a situation in which the weak |ink pops when the glider is
at a hundred feet and rolled seventy degrees with a stalled lowwi ng. | never get any real good answers to that one.

"A conpl ete understandi ng of energency procedures” is useless to the glider pilot unless his judgnment is the factor



whi ch determ nes whether or not he remains on tow and he can maintain continuous control of his craft.

3. Gves a conplete discussion of the dangers to the glider pilot and tow vehicle pilot of inproper positioning in
flight of the glider pilot and inproper nanagenment by the glider pilot of towline tension. D scusses nethods for
controlling and correcting tow ine tension

Unl ess the weak link will hold to over a Gthe pilot can have no reasonabl e expectation of tow |line tension to manage,
control, or correct.

4. Denonstrates successful, confident, controlled | aunches and flight under tow to release at altitude, with a snooth
transition to flying, with proper directional and pitch control resulting in proper tracking of the aero tow vehicle in
both straight and turning flight and appropriate nai ntenance of proper tow |line tension and airspeed. Should
denonstrate the ability to control the glider position relative to the aero tow vehicle. Such denonstrations should be
made in typical soaring conditions. A ninimmof 5 such successful denobnstrations nust be nade.

No | aunch or flight involving a downtube nounted brake | ever, a shoul der nounted Bail ey rel ease, a single | oop of
Greenspot, a front end weak Iink which "shoul d" be stronger than the one at the rear, and/or a tug driver who thinks
part of his job is to dunp the glider for its own good if anything goes wong can ever be considered "confident" by
anyone other than a conplete idiot. There can be no "appropriate mai ntenance of proper tow line tension and airspeed"
if the tension randomy drops to zero even in snooth air, let alone "in typical soaring conditions". Such tows are
frequently quite the opposite of "controlled" and "successful". |It's probably by design that the requirenent doesn't
speci fy five CONSECUTI VE successful denonstrations.

FAA Exenption 4144
The foll owi ng requirenments nust be understood and adhered to:

5. The pilot of the unpowered ultralight vehicle nust possess and have in his possession a current pilot rating issued
by the USHGA. This rating shall be at |east a USHGA Internediate (level 3) for a recreational pilot and a USHGA Novi ce
(level 2) for a student pilot under the supervision of a USHGA certified instructor

No | evel of pilot proficiency is of any use to a person in an aircraft unless that aircraft is controllable. And a hang
glider is only controllable when the pilot has both hands on the control bar. As soon as a person takes a hand off the
basetube he is no longer a pilot - he is |oose ballast shifting at the whins of an uncontrolled aircraft.

The Field

If a single hang glider aerotow has ever been conducted in conpliance with even the hopel essly m sgui ded, vague, and
i nadequate current aerotowi ng regul ati ons and requirenents | amnot aware of it.

It would be a statistical mracle to have pilots on both ends of the line with a safe and proper understandi ng of tow
equi pnment, dynam cs, and procedures. FEducation and training standards are abysmal.

In hang gliding it is rare to cone across anyone who understands the difference between the terns pitch attitude and
angle of attack and the inplications with respect to tow ng.

Only a tiny percentage of tug and hang glider pilots know and understand what a weak link is, what it can and cannot do,
how that strength relates to the glider nodel being flown, its actual strength, and the hazards of premature failure.

It is a certainty that two aerotow pilots have been killed due to insufficient towline tension and a high probability
that several others died because the tow line was |ost or relinquished or tension was reduced at inappropriate nonents.

The weak |ink configuration on the front end bridles is nonconpliant and assures no guarantee of protection and that on
the back end is frequently simlarly wanting.

Many tows are deliberately conducted in which the glider's weak link strength far exceeds that of the tug's. A fair
percentage are conducted with no weak link at the glider end whatsoever

Tugs and gliders are configured and flown as if it were an absolute certainty that a bridle would clear a tow ring and
nost pilots have no i dea what happens when a glider ends up being towed by its keel following a bridle wap.

M ni mum performance specifications for rel eases endorsed by the USHGA Tow Conmittee were published in 1993/02 but there
has been virtually no attenpt to certify anything that goes up. One particularly noronic design which | ocks up at about
athird of the load to which it may be subjected is al nbost universally enployed i n aerotow ng.

The spi nnaker shackl e which is the core nechanismof virtually all two point releases is built to retain a safe working
| oad around thirty tinmes that to which it is normally subjected at actuation tinme. But it does not function well as a
rel ease above about ten percent of its capacity and is designed to be used with a leechline lanyard routed to afford a
two to one nechani cal advantage to boost its performance.

As enployed in hang gliding it is nodified via welding and configured with a cable lanyard in such a manner that the

i nt ended mechani cal advantage is hal ved and a common nodi fication rotates the device perpendicular to its intended
orientation and absolutely butchers its efficiency as a release. To conpensate for the squandered performance potenti al
at the top the nechani cal advantage of the assenbly is jerry-rigged back up with the anmendnent of a bicycle brake |ever

Cabl e adjustnent with respect to rel ease assenblies incorporating brake levers is critical. Too little play and the
rel ease will not close securely (a failing which has catal yzed one aerotow pilot fatality) and too nuch play and the
lever will bottomout on the tube and the release will fail to open

Cabl e assenblies thenselves are problematic. The nore bends are incorporated in their routing the nore resistance one
wi Il encounter. There's a mandatory bend of about 130 degrees at the top end of the assenbly and another 120 degree
reroute is required to get fromthe downtube to the basetube.



For obvious reasons, it is a bad idea to nount anything on the basetube which can snag a bridle, even if the basetube
wi || acconmopdat e BOTH | ever and wheel s.

So a pilot with one of the ubiquitous spinnaker shackle / cable rel ease assenblies is always faced with a decision of
conprom sing one aspect of his safety to enhance another. He nay have to nmount a | ever where it nmay becone physically
i naccessible in an energency situation to inprove its perfornance, prevent it fromneutralizing his control input, or
allow himto use wheels. |f he eschews the | ever and routes the cable to the basetube he may not be able to transnmit
enough force to get the spinnaker shackle to function

These prinary rel eases, not surprisingly, DO frequently fail and pilots are advised to use their secondaries (presum ng
they'll have the tine) in the event they have one or nore of these problens.

Primary rel eases are frequently nounted on the keel to trimthe glider safely and properly on tow. |If a secondary

rel ease is actuated out of sequence and the bridle fails to clear the towring, a glider so configured can be expected
to imredi ately tuck and break under negative |loading. Yet pilots are alnost universally instructed that the secondary
rel eases - whose only function is to conpensate for a prinary bridle wap - are backup rel eases to be used in the event
that a shoddy primary release fails. Sone pilots deliberately release fromthe bottomend as nornal practice.

On top of all of the other problens inherent in slap-on cable releases they introduce enough junk into the airflow to
rob sonething on the order of a full point off of the glider's performance. Pilots thus have a strong incentive to tow
one point. This is a bad news / good news / bad news situation

The bad news is that the pilot sacrifices a considerable degree of control authority and any conprom se in control
authority will eventually translate to fatalities.

The good news is that, in addition to the fact that a glider can be configured for one point towing very cheaply and
cleanly, it is very easy to put a lanyard or trigger device in the pilot's teeth such that rel ease can be acconplished
with nothing nore than an increase or relaxation of bite pressure.

The other bad news is that hang gliding culture is too stupid - outside of Eastern Europe anyway - to capitalize on the
good news.

The Swanp

Over the short history of hang gliding astoundi ng gai ns have been made with respect to the actual aircraft because that
aspect of the sport is controlled by engi neers who understand such disciplines as mathemati cs and physics and build and

test to standards. Today's gliders are remarkable in terns of airworthiness, handling, and performance.

But while the USHPA clains that it will:

Devel op, standardi ze and admi nister prograns that will foster and pronote practices for safe flying and di ssem nate
i nfornmati on on such practices and prograns to its nenbers

and, fromtine to tine actually makes a few gestures along those lines, it virtually never does anything of an effective
job to implenment or enforce anything.

As nentioned previously, virtually no students are taught to check their connection to the glider "just prior to |aunch”
so virtually no pilots do and thus once every couple of years or so soneone | eaves the slope in a body bag.

It can't seemto understand that conplicating | andings and conprom sing control so that people can stab at |anding on
their feet at all costs is a bad idea so we have arns being broken and ripped out of their sockets at perpetually and
depressingly high rates.

Advi sori es on the dangers of losing towtension are circulated and totally ignored or flatly contradicted.

Standards for tow equi pment are defined but the operators disregard them because the junk they make and sell doesn't
cone anywhere close to adhering to them and they've gotten very confortable with and really good at maki ng and selling
junk and teachi ng supposed work-arounds. And, of course, if quality equipnment were to find its way into significant
circul ation, negligence would be apparent and people would be Iiable for decades worth of defective product sales and
the odd fatalities related to them

And t hus advances in safety technol ogy are suppressed decade after decade because the market is flooded with shoddy
equi pnment whi ch works good enough nost of the tine and we can ignore the rare catastrophic exceptions.

Hang gliding always boasts of its success in "self regulation" of the sport but this two word expression is as much of
an oxynmoron in aviation as it is in banking or anything else. It inevitably degenerates into all "self" and no

"regul ation".

In order for aviation to work safely on a significant scale of nunbers and tine it needs several groups of people:
engi neers who understand nat henmatics and physics to design, build, and test planes for airworthiness and perfornance;
regulators to ensure that safety standards for man and nmachine are set and adhered to;

i nstructors who understand principles of aviation who can train individuals to fly well and safely; and, |last and | east;

pilots who don't necessarily understand nmuch but can equip their craft according to standards, nmenorize a few rules, and
follow i nstructions and procedures.

Hang gliding has excellent engineers who adhere to the standards of the HGVA and the gliders thenselves tend not to be
pr obl ens.

It claims to be self regulating but everybody tends to do whatever he feels |ike because sanctions are virtually
nonexi stent.

The instructors tend to be skilled and acconplished pilots but there aren't nmany of them who begin to understand the
science and math related to what they're trying to teach

And the students and pilots believe that because the instructors have racked up a ot of hours and niles they know what
they're tal king about and are qualified to set policy and serve as engi neers.



The fact that the Bailey rel ease has been the universal standard for shoul der mounted aerotow rel eases for seventeen
years is pretty solid evidence that hang gliding culture has got a very long way to go before it will ever cone to any
kind of grips with grade school science.

The fact that virtually all aerotow pilots are told and believe that the sane weak link limts everyone to the sane 1.0
Gs of tow tension suggests that there is sonething seriously wong with the water

Too much danage has been done for hang glider pilots to ever understand what a weak link is - it will always be viewed
as a Plan B for a shoddy rel ease no matter how nany obituaries are read which indicate that it's not. |If left to their
own devices they will continue to use little bits of flinsy string to keep thensel ves "safe" w thout any understandi ng
of how dangerous things can get if one pops at the wong tine. If a mnimumstrength is prescribed pilots will react

the way they always have - by declaring it to be above the lower lint.

Then we have this problem..

Towi ng Al oft
1998/ 01

Pro Tip: Always thank the tug pilot for intentionally releasing you, even if you feel you could have ridden it out. He
shoul d be given a vote of confidence that he nade a good decision in the interest of your safety.

Wlliamdive
2005/ 02/ 11

| give "emthe rope if they drop a tip (seriously drop a tip), or take off stalled. You will NEVER be thanked for it,
for often they will bend sone tube.

2008/ 12/ 24

I've seen a few given the rope by alert tug pilots, early on when things were going wong, but way before it got really
ugly. Invariably the HG pilot thinks "Wat the hell, |I would have got that back. Now |I've got a bent upright."

The next one to conme up to the tuggie and say "Thanks for saving nmy life." will be the 1st.

Ji m Rooney
2007/ 08/ 01
What ever's going on back there, | can fix it by giving you the rope.

It's nore of this crappy argunent that being on towis sonehow safer than being off tow

We have a huge fleet of tug drivers who can't seemto grasp the concept that a | ow glider suddenly deprived of tow
tension is going to experience an abrupt increase in angle of attack and start goi ng down i medi ately.

I nyself have been crashed by a renbpte wi nch operator when | was straight and level in smooth air and in need only of
nore tension. He gave ne the opposite. "Thank you" was not on the list of things | felt like saying to him It is not
the place of an observer hundreds of feet away to nmake the glider pilot's decision about whether or not to continue the
t ow.

Gving himthe rope if he seriously drops a tip or takes off stalled is the absolute worst thing the tuggie can do to
the glider. Oten he will bend sonme tube, occasionally he will be killed i nmediately from severe neck and head trauna.

There's a really good reason pilots aren't pulling their crashed gliders to the side of the runway and lining up to
thank Bill for saving their lives.

And, of course, the corollary...

Ji m Rooney
2007/ 07/ 22

I'"ve heard it a mllion tines before fromconp pilots insisting on towing with even doubl ed up weaklinks (sone want no
weaklink). | tell themthe sane thing I'mtelling you... suck it up

2008/ 11/ 24

I've personally refused to tow a flight park owner over this very issue. | didn't want to clash, but I wasn't tow ng
him Yup, he wanted to tow with a doubl ed up weaklink. He eventually towed (behind ne) with a single and sorry to
di sappoi nt any drama nongers, we're still friends. And |one gun crazy Rooney? Ten other tow pilots turned hi mdown

that day for the sane reason

Davi s Straub
2008/ 04/ 23
From section 3.4 of the 1999 Hang G idi ng Federation of Australia Tow ng Manual

Recommended breaking | oad of a weak link is 1g. - i.e. the conbined weight of pilot, harness and glider (dependent on
pilot weight - usually approximately 90 to 100 kg for solo operations; or approxinately 175 kg for tandem operations).

Here is the requirenent fromthe 2007 Wrlds local rules (which | wote) for weaklinks:



Pil ots nust use weaklinks provided by the neet organizers and in a manner approved by the neet organizers. Al
weakl inks will be checked and use of inappropriate weaklinks will require the pilot to go to the end of the launch Iine
to change the weakl i nk

Weakl inks will consist of a single |oop of Cortland 130 | b Greenspot brai ded Dacron Tolling |ine and should be placed at
one end of a shoul der bridle.

At the 2008 Forbes Flatlands G eenspot for the first tine was used as the standard weaklink nmaterial (thanks in |arge

part to the efforts of Bobby Bailey). W applaud these efforts to inprove the safety of aerotow ng by using a better
weakl i nk material .

We have national organizations, international conpetition neet organizers, and swarns of tug drivers operating way above
their pay grades and overriding and inplenenting policy based on engi neering, physics, and mathematics of which they
have no understandi ng what soever

The HGFA states that the "recommended breaking load of a weak link is 1g" but they don't say who reconmended that figure
or why.

The individuals who prevent gliders fromgoing up with anything other than single | oops of Greenspot don't actually know
what its breaking strength is and can't seemto grasp the fact that there are different sized gliders with different
| oad capacities.

Single | oops of Greenspot are so anemic that they frequently fail before the glider even starts rolling on |aunch and
typically pop at random once al oft.

And the dreaded doubl e | oop..

It doesn't get the smallest solo gliders up to nuch nore than one and a quarter Gs. The larger ones nmay not nmake it up
to a half.

The FAA and USHGA seemto feel that 2.0 is a perfectly acceptable upper linit.

So what might we expect to happen to a pilot who travels half way around the world for a conpetition under control of
such peopl e?

Davi s Straub
2005/ 01/ 13

Tom Lanni ng had four |aunches, and two broken weakl i nks and a broken base tube. He nade it just outside the start
circle.

Yeah, we heartily applaud these efforts to inmprove the safety of aerotowi ng by using a better weaklink material. On
behal f of parts deal ers, x-ray technicians, and funeral directors in both hem spheres, you can't be thanked enough

Highly skilled pilots are told - and believe - that the reason they blew weak |inks on ten consecutive tows in nornmal
conditions is because their flying skills are not what they should be.

The aerotow ng of hang gliders is the only nmutant dead end branch of aviation in the world in which it is considered

normal and acceptable to | ose power on clinb out once out of every five or ten takeoff attenpts.

The Fi xes

adi
2009/ 07/ 02

| have to chirp in on this.. | know |l'ma noob and all that, but Tad seens to be talking sense to ne. Fromwhat | can
gat her the US has sone quite different (dated?) ways of doing things which it appears are not used here in the UK, and
sone of the reasons |'ve heard cited for not using these nethods relate directly to accidents in the US

For instance, the idea of tying your own weak link is absolute nuts to ne, as is using a bit of string for the job!

Over here it's alumniumonly (sailplane style link) and if | turned up with a bit of tied string, |I'd be shown the exit
road.

axo
2009/ 06/ 18

| would like to inprove ny weak link setup so | ambetter than now at avoiding a |low altitude break during |aunch and
want to start releasing sooner when | get into a | ockout position as now | know the weak [ink won't do s*** to save ne.

| haven't seen any of those Tost or any other setups in a hang glider yet. | would be open to use a systemlike that if
the park owners also approve it after |earning the benefits and increased security.

Tost Fl ugzeugger at ebau nmakes rel eases and weak |inks which are industry standards in sailplaning. They nmake hang gli der
range weak link inserts with plus or mnus ten percent tolerances which are used to great advantage in Europe. The only
practical hope | see of getting weak links up to safe and reliable standards in the USis to make these weak |inks
nmandat ory.

| have prepared a table:



http://ww. ener gyki t esyst ens. net/ Li ft/ hgh/ TadEar eckson/ i ndex. ht n

or

http://groups. yahoo. com group/t owi nghanggl i ders/

which lists over two hundred glider nodels so far and relates each to its appropriate Tost weak link. And we need at
| east the next size up for the front end. And we need to nake sure the Dragonfly tow mast is up to the job and start

using the weak link as the weak |link and the tow nast as the tow nast.

And, of course, the corollary...

Doug Du Boi s
2006/ 01/ 29

Tugs operate within a very narrow speed range, and unless the tug pilot is being careless he can rarely sl ow down
significantly. And wanting the tug pilot to slow down to get you out of a bind "when in a | ockout situation or are fast

losing control of the glider"... that's sinply not gonna happen. |In that situation you only have a heartbeat or two to
get off the rope, if that, and there's no tinme to make a radio call, nuch less get a reaction fromthe tug that can
hel p.

You wite: "When in a |lockout situation or fast |osing control of the glider, sonmetines releasing is not an easy
option." That worries nme a great deal, as it goes agai nst good sense and all the training |I've encountered. It is
essential that you are able to release imediately at will, especially in this kind of situation

In ny tug pilot training, | was taught that the tug pilot's job is to keep hinself alive. And by extension, it is the
glider pilot's job to keep hinself alive as well. Expecting the tug pilot to help you out of a bind is dangerous

t hi nki ng.

W need a lot nore tug pilots who understand that, beyond supplying power and maneuvering as best they can to stay in
front of and level with the glider, the safety of the glider is not their responsibility. Unless the the glider is
endangering the tug, it is never the tug pilot's job to release the glider. Tug pilots who don't understand that
concept need to be retrained if possible, grounded if not and glider pilots too poorly skilled and/or equi pped to keep
t hensel ves safe on the back end of the tow |ine do not belong on the back end of the tow line.

A two point release systemis too inportant to be designed, accepted, and velcroed onto a glider by a pilot. This
assenbly essentially is used to convert a glider into a powered aircraft and it needs to be designed and built in by the
manuf acturer and certified by the Hang dider Manufacturers Association as the critical elenent of the aircraft's power
and control systemit is. As things stand the vast majority of themlack reliable and accessible kill switches and the
results have often been ugly.

VG systens are conpl ex and have denandi ng engi neering requirenments, are not critically inmportant with respect to safety
and control, and yet are not third party add-ons.

Two point rel ease systens are relatively sinple and have relatively mld engineering requirenents, are critically
i mportant with respect to safety, and yet are invariably third party add-ons.

Sonething is seriously wong with this picture.

In a VG systema string is routed froma mechanismforward of the control franme apex, down through a downtube, and out
to the pilot's hand on the basetube.

In a proper two point release systema string is routed froma nechanismforward of the control frane apex, down through
a downtube, and out to the pilot's hand on the baset ube.

The technol ogy and hardware to configure a proper two point rel ease system has been around for decades. One needs do
little nore than mirror imge a few constructions.

Proper systens can easily and cheaply be built into production gliders and retrofitted into existing gliders w th anyone
wi th enough skill to replace a VG side downtube and drill a couple of holes.

Wil e sone slap on, cable actuated assenblies are better than others and reasonably safe, all of themare problenatic
and the nore nediocrity that floods the market the harder it will be to have the job done properly. Slap on systens
need to be quickly phased out and banned.

One reason for banning slap on releases is that they provide tow pilots incentives for dangerous conprom ses such as
t aki ng wheel s off and/or deciding to tow one point.

There are hal fway rational reasons for maki ng such conpromi ses for nmaking such decisions. Wheels degrade performance
and can only be useful for a few seconds at the end of a flight. A properly designed one point release assenbly is
sinpl e and cheap, elimnates the possibility of a bridle wap, and can be stowed quickly and easily after the tow.

But a pilot aloft with no wheels is always in nore danger than he would be otherwi se and a pilot taking off one point is
al ways in nore danger than he is two because he has sacrificed a | ot of control authority for that configuration
Neither the difficulty in routing cable nor the drag associated with it are acceptabl e reasons for those conprom ses.

Brake | evers, cables, spinnaker shackles, and curved parachute pins need to be taken off of gliders and put back on the
bi cycles, sailboats, and skydiving rigs for which they were intended.

Secondary / one point release assenblies nust also be configured such that they can be actuated w thout |oss of control
This is nost easily acconplished by using a trigger held in the pilot's teeth. This technol ogy has been around for a
long tine and it's pure insanity not to take advantage of it. Such releases when used in two point configurations nake
primary bridle waps non issues. Wen used in one point configurations they allowthe pilot to quickly and easily dea
with slack Iine situations with a quick surrender of the grip of one hand.

2009/ 12/ 18



03 - SOPS AND GUI DELI NES REVI SI ONS

The following are the revisions to the USHPA Standard Qperating Procedures governing aerotowi ng | am reconmendi ng be
adopt ed by the organi zation.

Proposed Revi sion - 2009/ 10/ 25

2.10. USHPA Hang G iding Aerotow Ratings

The followi ng requirenments apply to the equi pnent and pilots enployed in the towi ng of unpowered by powered ultralight
vehi cles, hang gliders by tugs respectively.

A, Vehicles
1. The tug nust have a rated thrust of at |east 250 |bs.
2. The glider nust neet the Hang dider Manufacturers Association's airworthiness standards.

3. The tow attachnment nountings on both vehicles nmust be able to sustain wi thout damage 700 pounds of tow
t ensi on.

B. Connections

1. The tow line and/or bridle connections nmust be configured so as to not unduly inpede control of either
vehicle. Were connections incorporate the use of one or nore bridles these are considered to be extensions of the tow
line.

2. Tow lines and their extensions nust be constructed of braided |ow stretch naterials.

3. Al components other than weak |inks which transmt tension between the vehicles (attachnment hardware,
bridles, releases) nust reliably withstand a mi ni num of 675 pounds of tow tension. The tow |line and rings nust have

rated 1000 pound m ni nrum saf e worki ng | oads.

4. Towrings at the ends of the tow line nust be of designs which nminimze the tendency of a bridle to wap or
shag, cause no undue wear or abrasion of bridles, and mnimze the probability of snagging the glider

5. Bridles

a. The length of a bridle spanning upper and | ower attachment points (two point) nust be of sufficient
length to forman apex angle of 60 degrees or |ess and of a design which mnimzes the tendency to wap at the tow ring.

b. A bridle which is a conponent of an assenbly spanning the shoul ders of the glider pilot (one point) nust
be configured such that the di stance between a rel easabl e end and the apex does not exceed 12 centineters.

c. A sailmaker's thinble nust be installed in the |ower eye of a two point (prinary) bridle where it
interfaces with a secondary (one point) bridle.

6. Weak Links
a. Wak links nust be installed at both ends of the tow line proper and/or its extensions.
b. Any bridle |ong enough to present a hazard nust have weak |inks installed above and bel ow the tow ring.
c. Wak links at the glider end nust be rated to maxinize the tow line tension at between 1.0 and 2.0 tines
the glider's maxi rumrecomrended operating weight, with a factor of 1.4 being strongly recommended, and linmt the tow

line tension to a naxi mum of 675 pounds.

d. On bridles having upper and | ower attachment points weak |links installed below the tow rings nmust be a
m ni mum of 20 percent stronger than those above.

e. Tug end weak |inks must be reliably stronger but no nore than 25 percent above those of the aft ratings.
7. Rel eases
a. Any release design enployed in the connections which engages a prinmary bridle end nust:

i. have denonstrated to function infallibly, easily, and instantly under direct loading fromO to
390 pounds without danmage and with the required actuation effort recorded and not exceedi ng 25 pounds;

ii. be configured such that they are operational by the pilot in command wi thout necessitating the
novi ng of a hand or foot froma control (joystick, rudder pedal, basetube, downtube) except that in a slack |line
situation it is allowable to enploy a one point / secondary rel ease which requires one hand to be renoved fromthe
baset ube for a naxi mum period of two seconds;

iii. have been denonstrated to reliably retain connections in all circunstances, releasing only upon
pil ot actuation; and

iv. have no conponents which present a potential for interference with the travel of a bridle or tow
line or necessitate the renoval of a glider's basetube wheels for installation

b. Any release which is subjected to the undivided tow tension nmust neet all of the above rel evant
requirenents with the range extended to 675 pounds.

c. Wen the glider incorporates a bridle with a rel easabl e upper attachnent point it is required that a
secondary rel ease be enpl oyed below the tow ring. This release nust adhere to all the specifications of the primry
rel ease and be used only in the event that the bridle waps at the towring foll owi ng an upper point separation

8. \Wenever a configuration is enployed in which the towline is exposed to a possibility of significant tw sting
a swivel nmust be installed at its front end.

C. Aerotowi ng Operational Standards



1. Aerotowi ng operations shall be conducted in conpliance with the requirenents of FAA Exenption #4144 (see
Addendum 2).

2. No pilot may intentionally release a towline in a manner so as to endanger |ife or property.

3. The tug and glider pilots nust have an agreed upon general course of action including airspeeds and energency
procedures.

4. The glider nust stay well clear of the tug after release and during | anding so as to avoid wake turbul ence.
5. Free flying ultralight gliders should stay clear of the towing pattern
D. Aero Tug Pilot Rating (ATP)
To attain the Aerotow Tug Pilot rating required to tow a glider a candidate nust conplete the follow ng requirenents.
1. Satisfy Aerotow Special Skill Requirenents 1 through 6 (below).
2. Either:
a. posses an FAA private pilot license with single engine rating; or

b. log 100 hours of powered ultralight airtinme, however for weight shift trike tugs half of the tine may be
qualified with hang gliding experience.

2. Log:
a. 10 hours in tug type; and
b. 5 flights each on an aerotowed hang glider, solo or tandem and as a tug pilot towi ng an Advanced rated
pil ot highly experienced in aerotowing, with practice of turns in both directions, control of airspeed and throttle to
correct for glider position, and sinul ated emergency procedures.

3. Successfully conplete the Internediate and Advanced pilot witten exani nations.

E. Aerotow Special Skill (AT)

The Aerotow Special Skill is an endorsement of one's ability to safely launch and tow behind a tug, is available to
Novi ce and above rated pilots, nay be denonstrated through foot or dolly launch procedures, and is required for pilots
not under the supervision of an aerotow official. The applicant nust:

1. carry a copy of FAA Exenption No. 4144,

2. be famliar with the signal standards illustrated in the FAA Gider Flying Handbook (FAA-H 8083-13 -
wwv. faa. gov/ | i brary/ manual s/ aircraft/glider _handbook/) and the USHPA Aerotow ng Cui deli nes;

3. denonstrate conpl ete understandi ng of aerotow vehicle operations including checklists, the inportance of
proper positioning and tension nanagenent, indications of inpending energencies, and normal and emergency procedures;

4., fully understand the conponents of the tow system (connections, tow line, rel eases, weak links) and their
potential effects on the vehicles, both in general and specific to the systens being enpl oyed, and denobnstrate their
assenbly and preflight;

5. convince the aerotow official of ability to execute emergency procedures;

6. understand and adhere to the protocols described in this Section 10 and the USHPA Aerotow ng Cui deli nes;

7. denonstrate an understanding of the correct use of airspeed to achi eve nmaxi mum di stance in various conditions
and the likely presence of wind, [ift, and sink over various types of terrain; and

8. denobnstrate in typical soaring conditions a mninmmof five confident, properly controlled | aunches wth
snooth transitions and under tow flights including turns.

F. Aerotow Instruction

1. Al Instructors of aerotow ng nust possess a USHPA Instructor certification and be either an AT Adni ni strator
AT Supervisor, or Advanced Instructor with the AT Special Skill

2. The AT Special Skill nay be issued by an AT Admini strator, AT Supervisor, or Advanced Instructor or Qbserver
with the AT Special Skill.

3. Al instructors who utilize aerotowing for instruction shall keep a witten log of all such flights, including
dates, students' nanes, and |ocations.

2.20 Addendum 2 — Exenption #4144 (Tow ng)

Pursuant to the authority contained in Sections 313(a) and 601(c) of the Federal Aviation Act of 1958, del egated to ne
by the Administrator (14 CFR 11.53), the individuals authorized by the USHGA are granted an exenption for the FAR s to
the extent necessary to allow unpowered ultralight vehicles to be towed al oft by powered ultralights.

The exenption is subject to the following linitations:

1. Each operation nust conply with all sections of Part 103 except #103.1(b) of the FAR

2. No charge, assessnent or fee nay be made for the operation of the towing ultralight except the actual expenses of
the specific flight.

3. Both pilots on both ultralights must possess a current pilot rating issued by the USHGA
4. For identification purposes, the USHGA shall issue an individual authorization to each person allowed to conduct

operations under this exenption. Each authorization shall include an identification number and a copy of this
exenption. The USHGA shall have a procedure to rescind this authority when needed.



5. Operations conducted under this exenption shall be in accordance with the safety and certification rules and
gui del i nes, as anmended, established by the USHGA, including those specified in paragraphs 1 through 12 in the
petitioners supportive information.

6. Each individual who operates an ultralight vehicle under the authority of this exenption nust be famliar with the
provi si ons contai ned herein and nust have in his or her personal possession a copy of the authorization issued by the
USHGA and a copy of this exenption. These docunents shall be presented for inspection upon request by the FAA

Dani el C. Beaudette
Director of Flight Operations
| ssued in Washington, D.C. on Cctober 25, 1984

Proposed Revi sion - 2009/02/27 06: 35
FAA Exenption No. 4144

Petitioner's Supportive Information
Par agr aphs 1-12

The foll ow ng requirements nust be understood and adhered to.
1. Both vehicles (powered and unpowered ultralight) nust neet the vehicle standards of Part 103.

2. Both vehicles nmust neet the requirenents specified in the Hang didi ng Aerotow Rati ngs section of the USHPA s
St andard Operation Procedures.

3. Wiile towing, both vehicles may be used for recreational purposes only.

4. The pilot of the powered ultralight vehicle (tug) nust have in his possession a current tow rating issued by the
USHPA,

5. The pilot of the unpowered ultralight vehicle (glider) nust have in his possession a current pilot rating i ssued by
the USHPA. This rating shall be at least Internediate (level 3) for a recreational pilot or Novice (level 2) for a
student pilot under the supervision of a USHGA certified instructor

6. The glider may be used for two place instructional purposes if the instructor possesses a current USHGA instructor
rating and is operating under the conditions of the two place exenption.

7. Prior to a student's first flight in a towed glider the tug pilot and instructor nust informhimthat instruction
under aerotow i s conducted under an exenption granted to the USHPA by the FAA

8. The instructor nmust maintained for 12 cal endar nonths a witten record of all operations conducted under this
exenption including the date, |ocation, and student's nane and shall present this record for inspection upon reasonable
request by the USHPA or FAA

9. The instructor shall within 30 days notify the USHPA of any accident occurring while operating under this exenption.
This information shall be made avail abl e upon reasonabl e request by the FAA

10. The structural integrity of the tow hitch and line nust be substantiated in accordance with the specifications of
the Standard Operating Procedures and recorded in the tug's records by the owner

11. The capability of the tug to satisfactorily tow and rel ease a glider nmust be denonstrated to a USHGA observer in an
assigned test area under actual operational conditions and be recorded in the tow vehicle records.

12. Both tug and glider pilots nust obey operational procedures set forth in the Standard Operating Procedures.

Proposed Revi sion - 2009/ 10/ 25

USHPA Aer ot owi ng CGui del i nes

Thi s docunent serves as a supplenent to and expansi on of the USHPA Standard Operating Procedures pertaining to
aer ot owi ng.
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Equi pnent

Aer ot owi ng equi pnent nust neet standards which afford both pilots the nmeans to |aunch, clinb, and separate safely and
reliably and with as much control as possible.

Tug

Power

The tug nust have a mi ni num 50 hor sepower engi ne.
Maxi mum Stal |l Speed

The stall speed during tow nust not exceed 30 knots (35 nph).
M ni mum Tow Speed

The tug nmust be able to tow the hang glider with a speed of at |east 21 knots (24 nph).
M nimum dinb Rates

Aclimb rate during tow of 300 or, if used for foot |launching to shorten the takeoff run, 500 fpmis required.



Gauges

The tug shoul d have a visible translucent fuel tank, exhaust gas and cylinder head tenperature gauges, and an airspeed
i ndi cator.

Seat Belt
Four - point seat belt restraint is strongly reconmended.
Protection
A hel met and eye and ear protection should be worn.
Mrror
The mrror nust be adequately sized and firnmy attached (so multiples of the glider do not appear).
Weak Links

Weak |inks nust be of sufficient strength to ensure that the glider is not left with the towline in the event of
failure.

Swi vel
When a tow line is routed through a propeller shaft a possibility of a bearing seizure and resultant rapid and dangerous
twisting of the tow |line exists and a swivel nust be installed near the tug end of the Iine to ninimze the |ikelihood
of rel eases and weak |inks being disabl ed.
Logs
Logs of hours and nai ntenance and repairs nmust be nmintai ned and checked.
Ground Launch Vehicle (Dol ly)
Stability
Pitch
By ensuring that the glider's basetube is supported at | east three inches aft of the vertical plane defined by the
ground contact points of the front wheels the dolly renains pitch stable enough to conpensate for the nornmal drag of the
wheels and the lifting of the keel fromits support.
Rol |
Rol|l stability is a function of the separation of the front wheels which nust be a mninmumof five feet.

Yaw

Yaw stability is deternined by the distance between the |ine defined by the front wheels and the rear wheel. A mininum
of six feet nust separate the basetube support and the base of the rear support.

Wheel s
M ni num Di anet er

Wheel s must have mininumten inch dianeter. The larger the wheels, the snoother the rollout and the | ess drag over
uneven ground.

Fr ont

The front wheels of dolly nmust caster to allowthe dolly to followthe tug. Up to | aunch speed the wheel s nust not
wobbl e as this action creates drag that can delay liftoff or result in a nose-over

Rear
The rear wheel is fixed and nust be aft enough to clear the harness.
Supports
Baset ube

Baset ube supports nust be laterally adjustable and set as widely as possible to increase stability and decrease stress
on the basetube while allow ng safe clearance for the glider's wheels.

Rear

The rear support nust be height and rake adjustable to set proper pitch attitude for gliders with different upright
| engt hs and geonetri es.

Hol d- Down

Hol d-down | i nes or anal ogous structures are necessary to prevent premature and/or asymetrical liftoff and nust
accommodate different gliders and wheel arrangenents.

Tow Li ne
Length
Lengt h nust be between 100 and 250 feet.
Short

Short lines require fast reactions, are nore conducive to | ockouts, and increase the |ikelihood of subjecting the glider
to prop wash on takeoff.



Long

Long lines may result in vertical position oscillations between the tug and glider in thermal conditions and eat into
avai | abl e runway | engt h.

Mat eri al
Stretch

A low stretch Iine (e.g., Spectra) is required as surging is nmnimzed and the efficiency of the towis nmaxinm zed. High
stretch materials are dangerous as tow conponents nay recoil into the propeller or the face of the glider pilot upon
rear or front end rel ease or weak link failure respectively.

Construction

Hol | ow braid naterial is recommended due to the ease with which splices are forned. The weave of the tow |line and
bridl e extensions nust be tight so as to mninize snag potential. Line of twisted construction is not acceptable as it
is very likely to cause problenms with the bridles and rel ease systens at both ends.

Knot s
The tow line must be kept free of deliberate and self tied knots as they weaken the |ine and can pronote tangling.
Tow Ri ng
The tow ring nmust be selected with respect to its weight and the danger it poses to the glider in the event of a tow
line failure or tug release. A carabiner is often enployed due to the convenience with which it nmay be connected to a
bridle already engaged by its release but this device nust treated as a potential hazard in that it has the capability
to connect to a nose wire after rel ease and has been known to connect to a basetube during one point towing. Due to
this latter phenonenon it is mandatory that a carabi ner be connected to a one point bridle gate up
Drag Device
A drag device nay be enployed on the end of the towline to help keep it out of ground obstructions and reduce flailing.
A parachute must not be used as it presents a danger of tangling the glider in the event of the tow |line breaking or
separating fromthe tug.
Bridl es
Type
Cl osed

Both ends of a closed bridle renain attached to their nountings follow ng rel ease by neans of a nechani sm engaged
between the bridle's apex and the tow line.

Openi ng

An opening bridle functions by having an end released to allow the free half of the bridle to pay through a tow ring.
It has the advantage of nearly halving the tension to which the rel eases are subjected. It should be constructed with
relatively large (3/16 inch) even or tapering dianeter and stiffness and of |ow stretch naterial to reduce its

i kelihood of wapping at a tow ring and nust have rel eases at both ends to cope with that possibility. Any weak |ink
i ncorporated in the top end nust be configured to mnimze the probability of a wap (i.e., its bulk and | oop size nust
be kept to a nmininmm.

Two Poi nt

If the bridle is |long enough to span the upper and | ower attachnent points of a glider towing in two point configuration
it is - by definition - Ilong enough to tie itself to the towring and therefore nust be rel easable from both ends.

One Poi nt

A one point bridle assenbly spans the rel eases mounted on the pilot's shoulders and can and nust be short enough to
precl ude the possibility of wapping.

Two Poi nt

A two point (pilot and glider) bridle is connected to the pilot's one point (shoulder to shoulder) bridle at the bottom
and usual |y anchored at the carabiner, control frame apex, or keel at the top. For reasons which should be obvious,
under no conditions is it acceptable to configure the carabiner with its gate aft if, as is virtually always the case,
the parachute bridle is anchored at that connector

Contro

It facilitates confortable trimof the glider and allows the pilot to be properly positioned with respect to the control
frame.

Length
It nust be Iong enough such that the | oading of the rel eases and/ or nounting points does not rise nmuch above half the
tow tension. Ten feet is a good rule of thumb. Excessively long bridles present nore of a problemw th stowi ng after
rel ease.

Interface
A sailnaker's thinble nust be installed in the bottomeye of the two point bridle to elininate abrasion between it and
the secondary (one point) bridle and facilitate the latter's clearance should the former wap. |In the absence of the
thinble the two conmponents constantly saw into each other during tow, their capacities become unknown quantities, and
the glider becones vulnerable to a potentially dangerous bottom end separation

One Poi nt

One point (pilot only) bridle assenblies span attachnment points on the pilot's shoulders and nay engage the tow ring or
bridl e apex nounted rel ease or serve as a secondary bridle anchoring the bottomend of a two point bridle.

Contro



Routing all of the towtension directly to the pilot pulls himfore with respect to the rest of the glider and diverts
nothing to aid in trim Thus he will find hinself positioned considerably fore of proper position with respect to the
baset ube and deprived of a substantial and potentially critical range of aft bar travel and top end speed range. As he
is pulled fore when properly lined up so will he be pulled further to the |eading side when yawed away from a proper
track. Fast nmodern gliders with light pitch pressures can handl e one point connections reasonably well but the pilot
shoul d be aware that the tow will be somewhat | ess confortable and nore difficult to keep under control

Length
As its attachment points are so narrowy separated there is virtually no advantage in terns of [oad reduction in
extending its length beyond 25 centineters and thus introducing a potential for it to wap after the rel ease of an end
(giving enough rope to hang oneself, so to speak). It is centered using a natched pair of shoul der nmounted rel eases
whi ch thensel ves shoul d extend about 35 centineters fore fromthe shoul ders.
Weak Links

Functi on
The sole function is to limt the tow force to prevent damage to the vehicle. Practically speaking, it is nost
i mportant in ensuring that rel ease nechani sms are not overloaded. It is not a device which does or can ensure that the
glider remains within limts of safe control, conpensate for inadequate rel ease systens or pilot conpetencies, prevent a
| ockout and/or inpact, be depended upon to keep the pilot(s) safe, or substitute for tinely release actuation or
deci si on naking. Just as the reason a pilot was killed is never because his parachute didn't open, the reason a pil ot
was killed in a towi ng accident is never because his weak |ink was too strong.

Pl acement

Weak links are required at both ends of the towline. Were bridles are considered extensions of the tow |line weak
links installed at both ends of the bridles satisfy this requirenment.

Rel ative Strengths
Tow Li ne
For reasons of safety and convenience it is nandatory that the aft weak link(s) fail first so that the glider is not
left with the towline. A 250 foot towline with the fore end towring trailing froma bridle routed over the basetube
presents an absolutely lethal threat to a low flying glider
Bridl es
For the reason given below in the discussion of rel ease actuation sequenci ng, when weak |links are installed at the ends
of two point bridles the |ower nmust be at |east 20 percent stronger than the upper. For exanple, when used in
conjunction with a 1.4 G upper weak link one of a mninmumof 1.68 Gs be enployed below the towring. |In the event that
the bridle waps the then directly | oaded |ower weak Iink will translate to slightly less than 1.0 Gs (0.97) and the
glider will alnost certainly separate even if the starting tension were no greater than nornal.
Loadi ng
The | oading to which a weak link is subjected is dependent upon its placenent.
Tow Li ne
A weak link installed on an end of the tow line proper will, obviously, be subjected to the full tension
Bridl es
A weak link installed on a bridle end however, is subjected to nore than half of the full tension

One Poi nt

If the apex angle forned by the bridle is acute, as is the case with respect to a one point bridle, the increase over
the hal fway mark is negligible.

Two Poi nt
Due to their widely separated attachnent points, two point glider bridles should and generally do form apex angl es of
about 60 degrees and the bridle tension is significantly greater than half of what is transmtted by the towline. This
increase is calculated by nultiplying half the tow line tension by the secant of half of the apex angle. For the
purposes of the glider and as an exanple, a tow line tension of 400 pounds translates to 200 pounds nultiplied by the
factor of 1.15 and results in 230 pounds of bridle (weak link) tension. Wrking backwards, a 200 pound weak link wll
fail at a tow line tension of 348 pounds which is calculated by dividing the weak Iink strength by 1.15 and doubling the
result.
w=t *1, 15/ 2
and
t=w 1.15*2
where t and w are tow |line and weak |ink tensions respectively.

Tug

Tug bridles nornmally renai ned attached at both ends, need and can not be stowed when an end is separated, and thus can
be and generally are I ong enough to forman apex angle acute enough to nmake the increased |oading issue fairly
negligi bl e.

dider Rating Recomrendati ons
1.4 Gs is recogni zed as the "sweet spot" for weak links. At nmuch below that figure the probability of dangerous and
expensi ve prenmature breaks increases. Above that rel eases and other equi prent may be | oaded and stressed unnecessarily.
Smal|l gliders tend to be able to handle G | oading better than | arger ones and, hence, could handl e higher weak |ink
ratings.

Rel eases



Load Range

A rel ease nust be effective at tension ranging fromzero to one and a half tines the point at which an appropriate weak
link will fail

Tow Devi ati on
A rel ease nust be effective with the tow pulling 60 degrees laterally and vertically.
Act uat or
G ider Control
Any rel ease system whose actuation requires that a hand be noved fromthe normal control position is as dangerous and
unacceptabl e as woul d be a notorcycle braking systemwhich would require relinquishnent of a grip on the handl ebars for
t he sane obvi ous reason. However, because of the difficulty and tradeoffs involved in designing one point glider
rel eases with slack line, hands free capability, the rare frequency of slack line events, the even rarer frequency of
occurrences in which these events are dangerous, and the greatly reduced likelihood of a monentary sacrifice of grip
resulting in a significant control conprom se in the absence of line tension, it is acceptable for one hand to be
briefly noved fromcontrol position to assist in effecting release in a slack line situation
Security
It is not acceptable to configure an actuator such that it causes an autonmatic rel ease as there are nmany circunstances
in which being involuntary separation will be lethally dangerous. Separation within a safe |oading range nmust only
occur as consequence of pilot judgnment and action
Interference
A lever mounted on the basetube in such a manner that it can snag a bridle is dangerous and unacceptabl e.
Configuration

Two Poi nt

Two point rel eases have been devel oped which are actuated by neans of a control franme nounted | oop around a hand and a
button hel d between the fingers.

One Poi nt

One point rel eases have been devel oped which are actuated by neans of a nechanism |anyard, or trigger line held between
the teeth or | oop mounted on the baset ube.

Actuation Sequence
Rel eases at the bottomend of a two point bridle are SECONDARY rel eases designed to cope with a bridle wap and shoul d
never be consi dered BACKUP rel eases which one m ght expect to use to conpensate for an unreliable primary (upper)
rel ease. Viewing themas such and/or deliberately releasing fromthe bottomend first is a dangerous practice which has
resulted in fatal instances of gliders tucking and failing under negative |oading following bridle waps. Should the
glider pilot experience a prinmary release failure he should respond as foll ows.

Tug Rel ease

If the situation is not tine critical continue the clinb to a safe altitude if necessary, signal the tug to release, and
drop the tow line after actuating the secondary rel ease.

Weak Link
If locking out at a safe altitude altitude take no action and allow the weak link to fail.
Secondary Rel ease

If tine, altitude, and circunmstances pernmt no other options actuate a secondary rel ease and hope that the bridle clears
the towring or the weak link fails or the tug reacts quickly enough if it doesn't.

Per sonnel
Signal s

In addition to the rel evant FAA standardi zed glider towing signals, all personnel nust be faniliar with the foll ow ng
conventi ons.

Takeof f
Wag rudder, elevator, or trike wing.

Rel ease
Wave | eft armup and down.

Pilots
Tug
Turn Requi renents

Practice engine outs to determ ne your nost efficient 180 degree recovery. At altitude (2000 feet or above), clinb at
600 fpm throttle back to idle, descend, actuate the release, turn 180 degrees, and note altitude |oss. Know what your
m ni mum requi renents are BEFORE you nust performone in an energency.

Contro

Practice for loss of control options, if applicable. Fly and, in snooth conditions, land with rudder only and ail erons
only.



dider Pilots
Only experienced tug pilots should tow i nexperienced glider pilots. The latter and any pilot on a glider to which he is
unaccustonmed are nore prone to oscillation at launch. Wile it is not the responsibility of a tug pilot to eval uate
glider pilots, it is in the best interest of all to use discretion
dider
Pil ots bel ow Advanced skill |evel should learn by first towing tandem then with a novice glider in calmconditions.
Advanced pilots should learn on an internediate glider in snooth conditions, then progress to nore challenging gliders
and condi tions.
Assi stant - Optional
Dol 'y Adj ust ment
Check glider pitch attitude.
Preflight Check
Assist the pilot with a preflight check
Connection
Connect the glider to the tow |ine.
Rel ease Check
I nspect the release and, if applicable, ensure the pilot can nove through the full control range w thout triggering it.
Dol l'y
Ensure the dolly and its front wheels are properly aligned with the tow line.
Launch
Push the dolly on initial rollout if ground resistance or inertia warrant.
Procedur es
Tug
Gener al
Multiple Pilots
Preflight upon taking control of a tug rather than trust the quality of the preflight and | andi ngs of your predecessor.
Engi ne

Frequently nonitor gauges the entire tine the engine is running, particularly during warmup. An abrupt |oss of power
is usually an indication that this procedure was not foll owed.

Tow Li ne

Mai ntain contact with the rel ease actuator at any tine the tug is noving on the ground at significant speed or aloft -
keep two fingers on the |l ever or the toe of your shoe over the pedal, as applicable.

Taxi i ng

Avoi d subjecting gliders to prop wash.
Power

Do not reduce power when | ow, regardless of the situation of the glider
Traffic

Divide your attention between the mrror and your heading. Do not becone dangerously distracted by a problemat the
other end of the line. Miintain a mninum 200 feet clearance fromother aircraft.

Preflight
Fuel
Check for sufficient fuel reserve. Use caution when filling in operations involving 4 and 2 cycl e engi nes.
Par achut e

Renove the safety pin. Place your hand on the deploynent handle to refamliarize yourself with its location
VWar m Up

Bring the engine to full operating tenperature.
Bridle

I f applicable, check to ensure the bridle has not wapped around the horizontal stabilizer or tail wheel. This is nost
likely to occur while taxiing with a long bridle during execution of a tight 180 degree turn

M rror
Check mrror adjustment.

Sl ack



Take up sl ack carefully when signal ed.
Weat her

Be alert to deteriorating conditions.
Airfield

Eval uate the airfield in terns of size, slope, condition, presence of obstacles, and bail out options.
Emer gency Opti ons

Establish a flight plan with options for energencies.
Traffic

Verify traffic is clear

Takeof f

Si gnal

Si gnal by waggi ng the rudder, elevator, or trike w ng.
Power

When si gnal ed accel erate at appropriate power.
Transition

Lift three wheels sinultaneously to mninize prop wash.

Cinmb
Est abl i sh proper clinb speed and control, if necessary, to conpensate for glider position
Speed
Do not allowthe glider to get low. Increase power if any reserve renmains and dive to level with or below the glider to

bring it up to safe airspeed.
Tur ns
Turns shoul d be avoi ded and shal | ow.
Landi ng Opti ons
Keep a bailout field in range.
Premat ure Separation
If the glider separates |eave it the remaining runway and continue cli mbing.
Tow
LZ
Stay within a 4:1 glide of the field. Drop the glider upw nd.
Correction
Maneuver in front of the glider to help it maintain position
GCscil lation
At safe altitude reduce power to allow the glider to recover fromoscillation.
Separ ati on
Turn left after a normal rel ease.
Landi ng
Engi ne
Pl an your approach as if the engine were out.
Tow Li ne

Avoi d approaches over people, aircraft, or any obstacles and turning | ow over trees such that the tow |ine becones
perpendi cular to the tug as rel ease nay be conpronised by a side load in the event of a snag.

Ri ght O Way
Yield to I andi ng gliders.
Enmer genci es

At the first sign of a problemwith the tug rel ease or wave off the glider as your safety denands. Do not conpronise
your safety by | ooking back

Engi ne
Qut

Low



If landing straight ahead is the best option, stop as near the side of the field as possible to allow clearance for the
glider.

Hi gh

If you are not certain you have sufficient altitude to safely turn 180 degrees, then |land strai ght ahead or take your
best option requiring the | east anpbunt of bank.

Conpr om sed
Continue to clinb, if necessary and able, to a level which will allow a safe | anding.
Structure
Shut off the engine if at all possible prior to parachute depl oynent.
dider
Preflight
dider
Preflight the glider.
Dol l'y

Check tire pressure and otherwi se preflight the dolly, load the glider, and ensure proper basetube cradles and pitch
attitude adjustnments.

Har ness

Check parachute security, connect harness to glider, clinb in harness, and ensure that |eg |oops, zippers, and buckles
are engaged, closed, and fastened. Check parachute handl e cl earance as required.

Li nes
Ensure that VG and pod | anyard |ines are stowed so as to preclude the possibility of fouling with the dolly.
Rel ease
Performrel ease checks and ensure that all are securely engaged.
Bridles
Ensure that bridles are routed properly clear of the dolly and through the control frane.
I nstruments

Baset ube mounted instrunents present hazards to the glider pilot in terns of potential interference with free bridle
noverment and inmpact in the event of a crash. |If electing to so nount themtake care not to engage the dolly hol d- down.

Emer gency Procedures
Revi ew emer gency procedures pl ans.
Takeof f
Dol l'y
Check wheel and dolly alignment.
Hol d- Down
Grasp the hol d- down.
Sl ack
Dol l'y
When operating without an assistant, signal to take up slack and drag a foot to prevent the dolly fromrolling.
Foot
Back up.
Si gnal
Check conditions and signal when ready.
Lift Of

When the glider begins to lift off the dolly, release the hold-down and clinb to and remain at 10 to 15 feet until the
tug starts to clinb.

Tow
Ai r speed
Being | ow and sl ow behind the tug is extrenmely dangerous below a stall recovery altitude which may translate to hundreds
of feet. Should the glider find hinself in such a situation he nust increase his airspeed to the point at which he will
remai n safely above stall in the event that tension is |lost irrespective of the tug's response or |ack thereof and

release if the tug fails to take appropriate renmedi al action

LZ



It is the glider's responsibility to stay within range of the runway or other safe |anding area.
Rel ease
Mai ntain bank angle if the tug signals release in a turn, otherw se turn right.
Enmer genci es
Stalls
Level
If the glider is slow and low relative to the surface and the tug and pushes out to clinb to tug level his future is
i medi ately taken out of his hands. Hs life is now dependent upon the tug pilot responding correctly, the tug's
reliability and capacity to maintain or increase power, the security of as many as four releases, and the integrity of
the tow line and all weak |inks under the resultant increased tension. Wen the glider finds itself in such
circunstances the only safe optionis to remain on tow, pull in to build up a safe nargin of airspeed, and rel ease when
safe to do so. The tug should respond by dropping to below glider |evel and naintai ning or applying full power.
Tip

Power nmust be maintained if the glider is low, rolled, and unresponsive.

Yawi ng
A glider can be yawed at a surprisingly large angle away fromthe tug and still in good shape as long as it renmins
| evel. The glider pilot should stay |level and ready to release but allowthe towline to yaw the glider back into

al i gnnment .
Gscillation

If the glider is | ow and experiencing a worsening oscillation problemrelease nust be effected only as the glider is
com ng back fromthe extrenity of a cycle.

Lockout

A lockout will - by definition - eventually result in the separation of the two vehicles. Wiile in some circunstances
it may be inperative for the glider to release i mediately to stand any chance of survival it is quite possible for the
glider to be | ocked out but clinbing and advant aged by del ayi ng rel ease.

Snagged Dol |y

Launch dollies can taken aloft with the glider as consequences of a misrouted tow bridle, failure to secure harness or
VG | ines, and securing a hold-down line to the basetube along with an instrunent. The tow should be continued to all ow
tinme and altitude for corrective action.

Tug

While in all situations the tug can do nuch better without the glider, when low it is virtually always much safer for a
glider to remain on tow. For the vehicle at the back end premature | oss of tension is anal ogous to engine failure and
t here have been many crashes resulting in glider danage and minor injures and a fewresulting in major injuries and
fataliti es because of gliders being released prenaturely or inappropriately and |ine tensions being insufficient to pul
gliders out of stalls. It is the tug pilot's responsibility to release only when he is endangered by the glider and
such circunstances are extrenely rare. The glider pilot is always in a better position to assess his situation and
respond appropriately. Wen in any doubt - naintain power, optimze relative positions, and continue the tow.

AT Acci dents
Severity
M nor
M nor accidents - those usually resulting in no nore than bent or broken downtubes - are quite common and al nost al ways
a consequence of using weak links a half or third of the strength they should be. Additional downsides of using weak
links which fail for no reason include najor delays of |aunch |ines, subjection of pilots to unnecessary repetitions of
the two nost dangerous phases of flights (launches and | andi ngs) and providing themw th nore opportunities to botch
preflight procedures, and leaving glider pilots vulnerable in situations in which their lives nay depend upon tow
t ensi on.
Maj or
Serious accidents are rare and al nost al ways a consequence of a conbination of loss of control at low altitude and the
decision - usually made nmonths or years before - to accept nonconpliant equi pnent incapable of dealing with such a
situation.
Tensi on
Fatal accidents can easily occur in scenarios in which the tension required to put the glider beyond the point of any
possibility of recovery never exceeds the rating of a dangerously understrength weak |link and pilots have died for want
of tension. There is very little correlation between tow line tension and the severity of outcones.
Contributing Factors
Launch Met hod

Foot

Foot launching is al nost always nagnitudes nmore dangerous than dolly |aunching and one should have a good reason for
opting for that node.

Dol l'y

Dolly launching is a virtual ironclad guarantee agai nst |aunchi ng unhooked and/or being dragged. The glider is held

| evel, the angle of attack is linmted to an appropriate range, and the conmitnment to becom ng airborne may be del ayed
until a very healthy reserve of airspeed is accurmulated. The pilot is at all tines prone and engi neering of appropriate
rel ease actuators is a sinpler natter than in the anal ogous situation



Air
Unli ke the situation at the slopes, the decision to launch in marginal air is always a consensus of at |east two people
- at least one of whomis likely to be very experienced in naking such assessnents. Upper wind limts tend to be | ower
and dolly launches can handle a lot of latitude with respect to | ess than optimal directions, switching, and |ight
tailwinds. The rare situations which are problenmatic usually involve unpredicted and violent thermal activity (nonster
thermals, invisible dust devils).

Pil ot Performance

Gider

dider pilots can put thenselves in jeopardy by lacking the skill to control their launch and/or failing to recognize
and appropriately respond to a dangerous situation or failing to properly configure and preflight the equi pnent.

Tug

Aider pilots can through no fault of their own can and have suffered serious consequences as a result of tug pilot
actions taken and not.

Tensi on Loss
Premature | oss of tension as a result of action taken by either pilot, a release malfunction, inadequate connection
conponents, or understrength weak link failure can result a in serious accident. A glider in a borderline stalled
condition will no longer be in a borderline stalled condition upon |osing the tow.

Equi pnent
Thr ough acceptance of inadequate equi pment, |ow | ocked out gliders have been put in positions in which they are unabl e
to access a release actuator without losing control. One is then left with the choice of letting go of the basetube to
rel ease and die imediately or continuing to resist and extend one's life a few nore seconds while hoping that a tug
rel ease or weak link failure does the job in time. The record of success on those scores isn't very good.

Reporting

Reporting on high profile serious and fatal AT accidents has typically been abysmal with easily recorded el enents
critical to our understanding and ability to take renmedial action regarded as irrelevant and conpletely omtted.
Informati on which may be vital to the analysis is categorized as fol |l ows.

Air
wi nd direction, strength, gusts, tenperature, relative humdity, barometric pressure, thermal activity

Tug
nodel , engine, propeller, functionality

Gider
nodel , size, hook-up weight (pilot, harness, glider (passenger)

Bridle
configuration (two or one point), attachment points, length

Rel ease(s)

type, placenent, operational |oad capacity, actuation device and location (port or starboard if applicable, evidence of
attenpted or successful use or failure, bridle wap

Weak Links
types, strengths, ratings - glider AND tug, placenents, status (intact or fail ed)
Tow

el apsed time, altitudes, relative positions, roll rates, directions, and degrees, oscillations, tining of rel ease or
weak link failure

Pilots
qual i fications, experience, tandem positions
I nci dent's

MANY i nci dents whi ch undoubtedly would be fatal shortly after takeoff are of no consequence because they occur well out
of striking range of the surface. The bulk of these potentially |ethal |osses of control occur at altitude for three
reasons: there tends to be a lot nore vertical novenent of air, the tow spends a nmuch hi gher percentage of its ting,
and the pilots need be and are |l ess attentive up high. Nevertheless, any such incident, regardless of its outconeg,

whi ch was contributed to by anything other than rough air and pilot reaction tine should be regarded as a potenti al
fatality and reported to USHPA in order that problem equipnent and/or procedural problens can be identified and

remedi ed.

Tad Eareckson
TadEr cksn

at

aol dot com

2009/ 10/ 25



04 - SOPS REVI SI ON - ANNOTATED

The following are the revisions to the USHPA Standard Operating Procedures governi ng aerotowi ng | am recomrendi ng
annotated with statenents supporting the various elenments and/or incidents illustrating why they are advi sabl e.

Proposed Revi sions - 2009/ 09/ 26

2.10. USHPA Hang Qi ding Aerotow Ratings

Rohan Hol t kanp
2005/ 02/ 14
Qur hang gliding comunity, |ike other facets of aviation (and life) nust learn and adapt if deaths are to be avoided in

the future. | feel saddened and frustrated when facts and physics prove change is needed, then the solutions that are
of fered are rejected.

Luen M1l er
1997/ 06
St acki ng The (dds

Qur famly had a close friend who piloted B-29's in WWII and afterward, then worked for NASA. He was well acquainted

with the space programand the risk involved in flying, and ways to ninimze it. | once asked himif he thought going
into space was really that dangerous. This was back in the nid 1960's when the Genmini programwas in full sw ng, |ong
bef ore Chal |l enger, even before Apollo |I. He said, "Wll, they have backup systens for the backup systens for the backup

systems, and when they stop doing that, people are going to die."

CGeorge Wort hi ngton
1979/ 08

| would urge every hang glider pilot in the United States to read "The Key to Self Regulation" in the June issue of Hang
diding.

Pl ease, let's keep the FAA out. Please, let's try to continue to be responsible and free.

1982/ 09/ 10
Scott Rutl edge

But as George was 360ing, the inboard wing broke. It broke right in the air. And it |ooked |like there was a puff of
dust that came off it.

Ri ck Masters

W attenpted CPR.  Joey gave nouth-to-nmouth while | worked his chest. Soon our clothes were soaked with George's bl ood.
I think we both knew he was dead, we just couldn't accept it. It was George Worthington, after all. George was our
teacher. CGeorge showed us how to do this stuff safely. George was inmortal . . . wasn't he? George couldn't die. Not

here. Not today. This was George's contest. This was the future of ultralights. Could ultralights have a future
wi t hout George?

Adam McVay

2003/ 05

I read Peter Reagan's incident report for February concerning seven paragliding fatalities last year. How could this
happen? Under cl ose inspection |'ve found nost accidents involve not one mstake but nmany, be it fromintention or
inattention. Some pilots dislike regulation, but nmore rules and enforcenment is the only way | see to nake things safer

(you know, like '"real' pilots). Until we get a handle on preventable accidents, the public is never going to accept
foot-launched flight, and they would be right.

Gregg Ludwi g
2006/ 01/ 26
Wth aviation accident investigations it is always so easy to just blanme the pilot in comand.

Saf e operations require safe pilots/safe operating procedures/safe equipnent...don't rely on pilot skill alone to
prevent acci dents.

Luen M1l er
1996/ 10

We have two nore fatalities because of a glider that couldn't be released fromtow Again, the fatalities occurred in a



training situation in which a student shoul d reasonably not be expected to do everything perfectly.

I amstrongly recomendi ng fornmal review and anal ysis of releases and weak |ink designs for all nmethods of tow ng by the
Towi ng Conmittee, and that recomendati ons on adoption or inprovenments be generated.

| believe that frompreflight through rel ease we shoul d have nore standardi zed procedures in tow ng.

Denni s Pagen

1997/ 01

| don't agree with the accident analysis in the October, 1996 issue that indicated that it was the failure of the pilots
to release. | think the root cause was a series of problens as outlined above, and nore specifically, our failure to
educate pilots on all levels of towing. This includes towi ng adm nistrators as well as pilots.

Bill Bryden

1998/ 12

Qur best defense agai nst problens relies upon the use of good equi pnent, sound general procedures, and sound energency
procedures that nmust be reviewed and practiced periodically for pilots to remain faniliar with them Wth these, tow ng
can be perforned safely. Hi story does support this notion

Tracy Till man
2005/ 02/ 08
The sail pl ane guys have been doing this for a long tine, and there are many hang glider pilots and quite a few tug

pilots who don't understand what the sail pl ane guys have | earned over the years. It certainly would help if hang glider
towi ng net hods and training were standardi zed to the degree that they are in the sail plane world.

Chuck Bur goon

1992/ 09

I"mcontinually amazed by the "reinvention of the wheel" and "forgotten know edge" in this sport.

| do R&D for a living, and think that it is tragic that so nmuch tinme, noney, and resources have been expended to acquire
enpirical information that goes unused, undocunented or unaccounted for. |[It's agonizing to watch people struggle

t hrough the sane | earning curve, being unable or unwilling to tap into the wealth of existing know edge.

Current USHGA enphasis, along with efforts to conpile and honpgeni ze towi ng technology in general, wll hopefully
accel erate the evolution of this launch alternative, rather than prolong it.

St eve Kinsl ey
2006/ 11/ 22

Sai | pl anes are a piece of cake to tow. Mich easier than a hang glider

Joe Gregor
2007/ 05

Wei ght-shift aircraft are inherently conproni sed when it comes to control authority.

Martin Henry
2008/ 12/ 23

If we get badly bent on tow, its not likely we are com ng back. Having been at the controls of a sail plane that was

getting way out there... thinking | had hopel essly screwed the pooch... only to have ny instructor kick ne in the ass
and fix it for me, | know first hand the differences between the towing a sail plane and a hang glider
Gregg Ludwi g

2008/ 10/ 07

Tad-

I find your latest post quite interesting. | nust say it has taken ne sonetine to get used to or accept your witing
style but you nake sonme valid points. Wen you refer to "ushpa" you are actually referring to ne, Chair of the ushpa
Tow Conmittee. Qur next Tow Committee neeting will be at Chattanooga, TN 23-25 Cctober. Can you attend?

2009/ 02/ 11

Tad-

Wbul d you be interested in a position on the ushpa Tow Committee? You can participate via e-mail if you can't nmake it
to a BOD neeting. ..or just help me with a single project..



| need to rewite the aerotow SOP...to include ATP and Sport pilot stuff....weaklinks...or just send ne a proposal on
weakl i nk sop ideas..

G egg
Tow Committee Chair

2009/ 03/ 04

Cerry G ossnegger

re: AT SOPs - proposed revisions

Tad,

Can you send ne a conplete copy of the |atest version?

| assunme you don't nmind if | use all or sone of it in the Towi ng Procedures Manual (of the Hang @iding / Paragliding
Associ ation of Canada), with credit of course?

adi

2009/ 07/ 02

| have to chirp in on this.. | know |l'ma noob and all that, but Tad seens to be tal king sense to ne. Fromwhat i can
gather the US has sone quite different (dated?) ways of doing things which it appears are not used here in the UK, and

sone of the reasons |'ve heard cited for not using these nethods relate directly to accidents in the US

For instance, the idea of tying your own weak link is absolute nuts to ne, as is using a bit of string for the job!

Over here its alumniumonly (sailplane style Iink) and if | turned up with a bit of tied string, 1'd be shown the exit
road.
| dunno... Maybe |I'mmnissing sonething, but if soneone (who appears to be know edgeable in his field) is suggesting

sone aspects of towi ng nethods are unsafe (to which as an outsider | agree with hin), then why are there criticisns and
not constructive argunents or additional input to rectify these issues?

Just an opinion..

The followi ng requirenments apply to the equi pnent and pilots enployed in the towi ng of unpowered by powered ultralight
vehi cles, hang gliders by tugs respectively.

A.  Vehicles

1. The tug nust have a rated thrust of at |east 250 |bs.

Hel en McKerra
2009/ 06/ 29

The three times | narrowy avoided injury when car towing was purely through luck, not skill (stopping was not an option
- | could only screech, MORE TENSI ON MORE TENSI ON MORE TENSI ON and hope t he vehicle had enough oonmph to get ne up).

2. The glider nust neet the Hang dider Manufacturers Association's airworthiness standards

Chi cago Sun-Ti nes
2005/ 10/ 06

An airplane towed the hang glider into the air, with plans to reach 3,000 feet before the cable was rel eased and their
tandem hang gl i de began, an attorney said.

But 200 feet into that ascent, the cable snapped, and the hang glider plunmeted to the ground, snmashing to pieces and
instantly killing Thonpson and Birkett.

On Wednesday, Thonpson's family filed a negligence | awsuit agai nst the conpany, denmandi ng unspecified damages but al so
hoping to find out how the crash happened.

"They're 200 feet in the air, and while nornally they would glide to the ground, this hang glider nose-dived to the
ground," attorney Matthew Rundio said. "W need to find out why that happened.”

3. The tow attachnment nountings on both vehicles nmust be able to sustain wi thout damage 700 pounds of tow
t ensi on.

Martin Henry
2005/ 09/ 09
What is known, the (double fatal) event occurred at or near the departure fromthe tug. The departure fromtow was

reported (by the tug operator) to be a violent separation. The tug (Myes) suffered a failed vertical pylon on the
upper portion of the tug end V bridle, just prior to the tug end weak |ink failure.



B. Connections

1. The tow line and/or bridle connections nmust be configured so as to not unduly inpede control of either
vehicle. Were connections incorporate the use of one or nore bridles these are considered to be extensions of the tow
line.

2. Tow lines and their extensions nust be constructed of braided |ow stretch materi al s.

Davi s Straub
2006/ 01/ 24

Anot her issue with the poly rope is that it twists. It twists up your bridle. Not good. It would twi st up ny car
towi ng bridles when | used the exact same blue poly rope that Tove uses and that Bill uses. Not a good thing.

2006/ 01/ 25

| feel that the springy poly line was a major contributor to both of nmy 'close call' wap-ups. One was while
experimenting with a newdolly (it rolled too well) and 3000 of poly Iine. The other was whil e aerotowi ng on a wooly
gquartering tailwind day with the cart darting way off course, then jerking back toward the center once the |line

ti ght ened up.

Hang diding Federation of Australia
HGFA Towi ng Procedures Manua

2005/ 09
Bridl es should be constructed frompre-stretched rope. This is necessary to avoid injury to the pilot in the event of a

weak |ink break or release under tension. A bridle that can stretch under tow will spring back toward the pilot if the
| oad is suddenly rel eased.

Gregg Ludwi g

2006/ 01/ 22

| just can not understand why operators continue to use poly towines (for aerotow ops) when spectra towines are
clearly superior. Poly is |ess expensive...but when considering the cost of a tow plane and HG and t he advant ages of
spectra, a few dollars of savings is foolish

2006/ 01/ 23

Tow i ne elasticity produces a rubberband effect that results in everchanging towine forces that can al so produce
significant airspeed changes as well. Since spectra does not offer elasticity (or very little) this rubberband effect

does not occur resulting in a safer tow Trikes nornmally tow with [onger |ines of 200-250 ft so the advantages and
spectra are even greater at these | engths.

St evesei be
2006/ 01/ 23
Qobvi ously one of the dangers of an elastic towine is that when it breaks, it can spring back and hit the pilot with

much force--1've heard of a (nylon?) towine actually breaking its way through the canopy and into the cockpit of a
sail plane after it broke under a heavy | oad.

Bruce Mahoney
1987/ 01

| had heard of sinmilar accidents involving rope snap back injuries so | designed ny tow systemto prevent them the
bridle rope is nade of at l|east 1/8" dacron rope (dacron is lowin stretch)..

Mar ¢ Fi nk
2005/ 06

Soon after liftoff out of our field, the towine itself failed at the towring. The ring remained attached to the
bridle and cane whi zzi ng back at ne and ny passenger |ike a speeding bullet.

Bill Bryden
2000/ 01

During an instructional tandemflight a pilot was being aerotowed aloft. During the launch, the towine broke. The
ring attached to the towine (a bridle attached to the pilot and glider threads through this ring) snapped back
striking the student pilot in the forehead. This produced a laceration requiring stitches.

Unfortunately, the above incident is far fromthe first occurrence of this type. A friend of nine has a scar over one
eye froma nearly identical incident. | had a ring snap back during a tow about 10 years ago that knocked the |ens out
of my glasses. | was uninjured, but landing with 20/20 vision in one eye and 20/400 in the other was interesting.



M chael Robertson, author of the Robertson Charts of Reliability and instructor extraordinaire, was sinply observing
during a boat tow, the weak Iink broke, and a ring struck himin the eye permanently blinding himin that eye.

3. Al conmponents other than weak |inks which transmt tension between the vehicles (attachnment hardware,
bridles, releases) nust reliably withstand a m ni numof 675 pounds of tow tension. The tow |line and rings nust have
rated 1000 pound m ni nrum saf e worki ng | oads.

Joe Gregor

2006/ 01

A highly experienced tandem pil ot and student crashed while |aunching via aerotow. Initial witness reports indicate
that the glider entered a | ockout and was di sconnected fromthe tug in a non-flying attitude at approxi mately 250 AG.

due to a failure of the towine. The accident glider dove steeply to the ground, inpacting before show ng any sign of
recovery to controlled flight. The instructor and student died on inpact.

4. Tow rings at the ends of the tow line nust be of designs which nminimze the tendency of a bridle to wap or
shag, cause no undue wear or abrasion of bridles, and mnimze the probability of snagging the glider

Chri s Fogg

Fatal Accident Report
Ber ni e Zwahl en

2005/ 09/ 11

I nspection of the tow |line rel ease showed that the snap link on the pilot end of the tow |line had snared the ski rope,
piercing the braid and consequently |ocking the bridle and tow |ine together

Conbat 2
2006/ 01/ 20
I was tal king with Dave sharp | ast weekend and he said he had an incident where the carabiner |ocked itself on his

baset ube inmedi ately after aerotow cart launching. He said that if he wasn't flying a rigid he woul d have peel ed up and
over crashing in, in a simlar manner as Robin Strid.

5. Bridles

a. The length of a bridle spanning upper and | ower attachment points (two point) nust be of sufficient
length to forman apex angle of 60 degrees or |ess and of a design which mnimzes the tendency to wap at the tow ring.

b. A bridle which is a conponent of an assenbly spanning the shoul ders of the glider pilot (one point) nust
be configured such that the di stance between a rel easabl e end and the apex does not exceed 12 centineters.

Ji m Rooney

2009/ 11/ 02

(On the frequency of two foot |ong one point bridle waps...)

Gh it happens. | have, all the guys | work with have. (Qur average is 1 in 1,000 tows)

Ch yeah... an other fun fact for ya... ya know when it's far nore likely to happen? During a |ockout. Wen we're doing
| ockout training, the odds go from1 in 1,000 to over 50/50.

c. A sailmaker's thinble nust be installed in the |ower eye of a two point (prinary) bridle where it
interfaces with a secondary (one point) bridle.

6. Weak Links

a. Weak links nust be installed at both ends of the tow |ine proper and/or its extensions.

Tad Ear eckson
1997/ 02

To further address the danger of a primary release failure, a secondary weak |ink, of strength sonewhere between
significantly stronger than and double that of the primary, should be installed at the other end of the primary bridle.
Note that a double strength link will fail at a sonmewhat higher tow tension than is allowed by the primary, as the
primary bridle has ceased being a bridle and is now an extension of the towine (as explained in Dennis Pagen's and Bill
Bryden's Novenber article), but you'll still be in a reasonable ballpark. Al so note that this secondary |ink nmay make
the effects of the snagging of a trailed primary bridle (the potential for which is illustrated on the Decenber issue's
cover) a lot easier to live wth.

Towi ng Al oft



1998/ 01

I witnessed a tug pilot descend |ow over trees. His towine hit the trees and caught. His weak |ink broke but the
bridl e whi pped around the towine and held it fast. The pilot was saved by the fact that the tow ine broke!

b. Any bridle |ong enough to present a hazard nust have weak |inks installed above and bel ow the tow ring.
c. Wak links at the glider end nust be rated to maxinize the tow line tension at between 1.0 and 2.0 tines

the glider's maxi nrumreconmended operating weight, with a factor of 1.4 being strongly recommended, and linmt the tow
line tension to a naxi mum of 675 pounds.

m chael b51

2005/ 09/ 15

The resultant abrupt stall happens when the tug's energy is instantly subtracted fromthe system And it is
functionally equivalent to sudden power |oss when flying a powered aircraft at or near full throttle, below Vx speed.
Havi ng survived such an event in a powered aircraft nany years ago (the aircraft was totaled,) | will side with Mtt.
Regardl ess of its relevance to this incident, it's really really inportant to dispel this idea that you "cannot stal
while tow ng."

For years I've told ny story to friends, students and strangers alike, with the warning that when the power disappears,
"You cannot count to one. It mght as well be a balloon drop. |If the ground is near, never never never venture on the
backsi de of the pitch curve."

2009/ 07/ 04

A glider under towis a powered aircraft. String powered. When clinmbing under power, the angle of attack is relevant
to the clinb path, not the horizon. And if the tow force is subtracted instantly, the angle of attack is instantly
transl ated, whether or not there is pilot input. A classic Departure Stall can easily, alnobst instantly result. Pitch
and power are not independent forces.

If you are in the mddle of a clinbing correction when the "power" fails, failure to imediately |ower the angle of
attack can yield an i medi ate deep stall

M ke Lake
2009/ 04/ 21
A failed weak link during the highly critical initial clinmb out could be very bad for you

G ven the choice between a weak |link that might be too weak and one that nmight be too strong I'll take the too strong
one every tine.

Victor A Toce

1992/ 12

Towing with a "weak" weak |ink can cause nmany prenmature weak |ink failures, and even though platformtow ng techni ques
can handle weak link failures at any altitude and in nost conditions, they are still dangerous.

Doug Gordon

Donnel | Hewett
1988/ 03
For towing as well as for free-flight, low altitude stalls are responsible for the vast majority of accidents resulting

in serious glider damage, bodily injury, and/or death. Never forget that stalling on takeoff or when landing is
statistically the nost dangerous maneuver you can performon a hang glider

Jerry Forburger
1990/ 10

Now consi der the effect on the glider should the towine force be suddenly elininated due to a weak link failure or

rel ease fromthe towine. Wthout the forward force of the towine the glider will be at a stalled angle of attack and
try to recover by lowering the angle of attack, gaining airspeed and creating lift. This works great if you have
sufficient recovery altitude.

Hel en McKerra
2009/ 06/ 29

O the 2000+ flights |I've had, |ess than 10% are footlaunch ground tow, but they account for 50% of the 6 tines |'ve
genui nely thought | was going to die or be seriously injured in this sport, and was literally inches away from doi ng so.
O the three towing instances, two were not nmy fault, one was. All three involved hurtling at extrenely high
groundspeeds very low to the ground with insufficient airspeed to clinb, where "STOP STOP STOP' woul d have seen ne

pl ough in headfirst.

Larry Keegan



1992/ 05

Staying on the tow line can save your life. |If you get disconnected fromthe line, then | would say there is little
that can help you. 1In such a situation a lowrated weak |ink could possibly break under a strong inertial nonment
resulting in a severe stall

Denni s Pagen
2005/ 01

Anal yzing nmy incident nade ne realize that had | released earlier | probably would have hit the ground at hi gh speed at
a steep angle. The result may have been simlar to that of the pilot in Germany. The normal procedure for a tow pilot,
when the hang glider gets too high, is to release in order to avoid the forces fromthe glider pulling the tug nose-down
into a dangerous dive. This dangerous dive is what happened when Chris Bulger (U S. teampilot) was towi ng John Pendry
(former world chanmpion) years ago. The release failed to operate in this case, and Chris was fatally injured. However
Neal kept ne on line until | had enough ground cl earance, and | believe he saved me frominjury by doing so. | gave him
a heart-felt thank you.

Danny Brotto
2008/ 11/ 04
An instance where the weak |ink could have broken and I'mglad it didn't...

I had the Axis on the cart with the AOA a bit high, launching to the west, with a noderate 90 degree cross fromthe

left. | canme out of the cart rolled and yawed to the right with the upwind wing flying and the downw nd w ng stall ed.
It was rather dramatic. |If | had released or if the weak |ink had broken, the downw nd wi ng woul d have further stalled
and | would have cartwheeled into terra firma in an unpleasant fashion. | held on tight gaining airspeed until the

downwi nd wi ng began flying, got in behind the tug, and continued the flight.

Sunny later told be he was about to give ne the rope and | thanked himto no end that he didn't.

Joe Gregor
2005/ 07

The weak link broke with the glider in an extreme |eft bank and the glider continued to roll left to enter a near-
vertical dive. The glider struck the ground left wing first with a near-90-degree pitch attitude.

Dave Broyl es
1992/ 07

.1 saw a UP Dragonfly IIB tunble and break both | eadi ng edges after a weak |ink break-induced whip stall. | also saw
a LEAF Tal on perform an | nmel mann because of a weak |ink break

1990/ 11

The weak |ink breaking strength should be between 100% and 150% of the conbi ned weight of the glider and pilot (the
gross | oad) being towed, but each pilot should be totally responsible for his own weak |ink.

| talked to a lot of pilots at Hobbs, and the consensus was that in the course of Eric Aasletten's accident, had a weak
link break occurred instead of the manual or auto release that apparently did occur, the outcone would have been the

sanme. Under the circunstances the one thing that would have given Eric a fighting chance to survive was to have
remai ned on the towine.

Donnel | Hewett
2008/ 11/ 05
I am sure you can inmagi ne nore than one situation where getting off line is the worst possible alternative you can take.

In such cases, the towine becones a "lifeline" rather than a "death-line". It pulls you out of danger rather than
pl ungi ng you deeper into danger

FAA dider Flying Handbook

2003

TAKEOFF EMERGENCY PROCEDURES

The npbst common energency situations on takeoff devel op when a towope breaks, there is an inadvertent tow ope rel ease,
or towpl ane | oses power. There are five planning situations regarding in-notion towope breaks, unconmanded rel ease, or
power | oss of the towplane. Wile the best course of action depends on many variables, such as runway |ength, airport
environnent, and wind, all tow failures have one thing in conmmon: the need to maintain control of the glider. Two

possibilities are stalling the glider, or dragging a wingtip on the ground during a low altitude turn and cartwheeling
the glider.

Bill Daniels

2006/ 09/ 18



| would |ike to add, however, that at |east ny readi ng of accident reports suggest that a fatal glider accident is nore

likely when the towine fails prematurely. For that reason, | like to stay near the stronger end of the FAR 80% - 200%
range.
Actual ly, reading the Pilot's Operati ng Handbook for several Gernan gliders, | note the weak Iink for aerotowis

specified as an exact figure. For exanple, the weak link for both aero tow and winch for ny Ninbus 2C is specified as
600 KG (1323 Lbs) or a blue Tost weak link. The tolerance is + or -10% The US Airworthiness Certificate specifies
that the Ninbus 2Cis to be flown as specified in the POH  Considering the possible flying weights, this ranges between
95% - 160% which is a narrower range than specified in the FAR s.

Makes nme wonder if we should be using Tost weak links instead of old bits of rope.

Marco Vento

2007/ 05/ 22

Tad,

We have been using the Tost weak links in association with either Koch double release (for dolly launch and for foot

| aunch) or Moyes release (for dolly launch or |aunch on wheels). The great point is the reliability and precision of
these weak |inks. The weak side is the nass, but the pilot side, when the Iink breaks, is lighter - the protection box

keeps attached to the cable when the |ink breaks.

W are quite happy with it, although they are expensive, no fal se breaks occur anynore. The links are available in a
wi de range of calibrated break | oads as well.

Pl ease send us photos and info on your weak links - we are very nuch interested in it.

Donnel | Hewett
2009/ 03/ 26

Let me lend ny support to Tad Eareckson's proposal to inprove the SOPs of aerotowi ng by setting a weak |ink standard of
amnmmof 1 g, a naximumof 2 g's, and an optimumof 1.5 g's. Although this proposal violates Skyting Criterion 7
(whi ch specifies a maxinumof 1-g), it is necessary to help conpensate for the way that aerotowing violates Criterion 2
(constant tension). Since aerotowi ng uses air speed to try to regulate towine tension on a short towine, the
probability of breaking a 1-g weak link is relatively high for aerotowi ng conpared to nost other forns of towi ng. And
because a premature, unexpected, or unwanted weak |ink break can often be nore dangerous than staying on |line, non-
essential weak |ink breaks should be mninzed as much as possible. And, finally, since aerotow ng should never be
perfornmed sol o by an inexperienced pilot, any pilot qualified to aerotow should be able to handl e the proposed weak |ink
standard without difficulty. Therefore, the proposal is consistent with the intent of Skyting Criterion 7 which states,
"Breaki ng point should be appropriate for the weight and experience of the pilot."

Tad shoul d be comended for his tireless effort to inmprove the safety of aerotow ng.
Li onel D. Hewett, Interim Chair
Depart nent of Physics/ Geosci ences

Texas A&M Uni versity-Kingsville
MSC 175 Kingsville, TX 78363-8202

d. On bridles having upper and | ower attachment points weak |links installed below the tow rings nmust be a
m ni mum of 20 percent stronger than those above.

Rohan Hol t kanp
2008/ 04/ 21
Once again history has shown us that this thread-through system can hook up and the hang glider renmains being towed by

the keel only, with the bridle well out of reach of even a hook knife. | know of just one pilot to survive this type of
hook- up, took him sone 12 nonths to wal k agai n though

e. Tug end weak |inks nmust be reliably stronger but no nore than 25 percent above those of the aft ratings.

Wal | aby Ranch
2009

DO NOT LAND WTH THE TOW ROPE STILL DANGLING if you can possibly avoid it!

Bill Bryden
2000/ 02
If the towine or bridle connect to the pilot or glider above the control bar, this will be wapped down and around the

control bar or frame, and any residual line tension will pull in the bar, pitching the nose dowmn. Fifteen to twenty
pounds can "stuff" the bar and dive the glider into the ground..

Joe Gregor
Bri an Vant - Hul



2005/ 11

On the final tow the pilot was unable to rel ease and ended up headi ng 90 degrees to the intended flight path while
draggi ng the tow ope, which eventually caught on sonething and initiated a nose-over. |Injuries included a broken wist.

Bud Br own
1993/ 02

When the pilot (Ron Snith) flewto the end of the Iine, the bridle line that passed over the top of the control bar
baset ube caused a large "dive" control input. At this tine the pilot was at low altitude with no options |left.

(Doug Hildreth: Pilot survived to the local hospital, but died prior to transfer to a larger institution.)

Davis Straub
2005/ 09/ 11
The tow rope stayed connected to the "pilot" after he "rel eased" and after it was released fromthe tow vehicle (as was

normal at the end of the tow). The rope tangled into foliage/trees by the runway and that led to the accident and
fatality.

7. Rel eases

Jerry Nol and
1981/ 10

By the way, on ny last attenpt, the safety release at ny end failed, and | was just short of stuffing it in at a
blurring speed, when the tug cut ne |oose (thanks, Jay). The required high speed pull-out deforned the battens in the
Conet .

Tomry Crunp
1986/ 10

There are sonme things that you nmust rely on hundreds of thousands of tines without failure. A release nmechanismthat is
properly designed can do that.

Bill Bryden
1993/ 02

There are many variations on the towing thene, but conmon to virtually all of themis the use of a release mechanismto
separate the towline fromthe glider and/or pilot. Review Donnell Hewett's Skying newsletters from 10 years ago and
you can follow attenpts to devise good rel eases and tow bridle systens. Talk to old-tine tow pilots and listen to the
stories of release problens and tales of close calls. Learn of the accidents and injuries related to release failures
and one can't hel p but wonder.

One wonders why tow | ine rel eases have been reinvented so many tines. Wy have so many people been "test pilots" for
new desi gns? Wiy was so nuch of this equiprment evaluated for the first time with test flights? Wat can be done to
prevent future injuries or fatalities? Wen a pilot recently suffered a fatal accident as a direct result of a rel ease
failure, it was clear that these questions and probl ens needed to be addressed now. But the question is how?

These questions are sinilar to those that were asked 15 and 20 years ago about glider design. Wat evolved fromthose
guesti ons was the Hang G ider Manufacturers Association's perfornance standards and testing nmethods to assess a glider's
structural integrity, pitch stability and other qualities. Likew se, performance standards for tow |ine rel eases nmay

provide sone simlar benefit. At the very least, it is hoped that a Failure Mdde and Effects Analysis and sone
structural testing will provide better evaluation of a new design before soneone attenpts to fly with it.

Davi d Ki nchel oe

1993/ 05

There is a | ot of poor tow equi pnent being used. Sonme of it is outdated and only being used because "it's what we've
al ways used," or "it's what M. X told ne to use." There is some equiprment that is very sinple and effective, but

chances are that nost tow pilots will never see it because there isn't much noney to be nade selling such sinple itens.
Let's spread sone good ideas around so we can all fly safely.

a. Any rel ease design enployed in the connections which engages a bridle end nust:

i. have denonstrated to function infallibly, easily, and instantly under direct loading fromO to
390 pounds without danmage and with the required actuation effort recorded and not exceedi ng 25 pounds;

Ji m Gaar

2007/ 04/ 04



| had nmy first |lockout last January in a U2 145. | released as soon as | started to roll hard to the right but that was
STILL not fast enough as by the tine | hit the release | was 90 degrees to the tug going nowhere fast.

John Fritsche
2008/ 12/ 12

| haven't towed in several years. Do people still use those (IMD stupid) rel eases that involve bicycle brakes?

Rohan Hol t kanp
2005/ 02/ 14
Reconmendat i on One:

Do not use a 'Wchard' or 'spinnaker' release directly connected to a string or rope. This type of netal release has a
nmetal knob on the opening armthat a rope will catch on, even when the release is activated and open

Sergey Ka
2006/ 05/ 23
| have aerotowed recently, my first three tines. Wasn't allowed to use ny nmouth rel ease (got the proper type which
opens when you open your nouth) because the club uses Wall aby ranch style V-bridle. 1've been really worried about

releasing in a critical situation

Also it didn't help nmy confidence that the particular top rel ease was very hesitant to open - it took about three
seconds of squeezing the bicycle brake type lever to open the rel ease.

axo
2009/ 06/ 20
| always check nmy spinnaker shackle hook and the cable. Mne is still pretty nuch new and has worked perfectly.

But | have seen others fail twice and one of themwas during one of ny training tandems. | just kept hitting the brake
| ever for a few seconds in WIF node, and the instructor used the barrel release.

Ral ph Si cki nger
2000/ 08/ 26

Under sled conditions, | decided to borrow Brian Vant-Hull's glider instead of setting up my own, since we both fly the
sanme type of glider. Brian's release is a different style, but | tested it twice during preflight to make sure | was
famliar with it. After towing to altitude, Sunny waved nme off; | pulled on the release (hard), but nothing happened
After the second failed attenpt to release, | thought about releasing fromthe secondary, but before |I could nove ny
hand the tug stalled and started to fall; Sunny had no choice but to gun the engine in attenpt to regain flying speed,
but this resulted in a sudden and severe pull on the harness and glider; | was only able to pull on the rel ease again,
whi I e sinultaneously praying for the weak Iink to break. The release finally opened, and | was free of the tug.

Brian Vant - Hul

2000/ 08/ 28

| purchased ny rel ease (the one Ral ph used) at Lookout Muntain over a year ago, but never had any problens until the
Ri dgely Fly-in, where the sane thing happened. | pulled three or four tines on the release, then finally went to the

secondary, by which tine | was high above the tug and Sunny (is there a connection here?) was frantically waving ne off.

I've found it to fail this way once nore since then, then on Ralph's flight, for about 1 tine in 10.

St eve Kinsl ey

2000/ 08/ 28

| agree that it is pretty disconcerting. The first tinme it happened to ne | was, |ike you, just "duuuuh". Many seconds
el apsed before | found the secondary. It could be critical if a problem happens lowso it is worth fixing.
Greg DeWl f

2000/ 08/ 29

| had an incident where the sane (spinnaker) rel ease (although with the connection being a brake |ever and cable) did
not release on the tandem glider at Lookout. This release had the hole drilled in the Wchard spi nnaker shackl e, just
as Chad is describing as being the best configuration. The spinnaker release is not neant to function this way (that's
why it doesn't conme with a hole there) because the nore force that is put on the line (happens at the tinme you need nost
to release), the nore force that will be required to release it.

Now, | understand that the spinnaker release doesn't always function in the unnodified setup either (attached to the
glider by the originally provided attachnent point)...



Add to all of this the fact that Wallaby has found that after nmuch use these spinnaker rel eases can jam because the
pi vot gets sloppy fromwear, then maybe we find they are not the best rel eases we could be using in a nmssion critica
situation.

My experience tells ne that you are guaranteed to have a release problemin at |east one in a hundred tows...

Lauren Tj aden
2008/ 03/ 23
When Jimgot ne |ocked out to the right, | couldn't keep the pitch of the glider with one hand for nore than a second

(the pressure was a zillion pounds, nore or less), but the Fing release slid around when | tried to hit it. The barre
rel ease woul dn't work because we had too nuch pressure on it.

Janni Papakri vos

2008/ 06/ 30

Being able to tow and rel ease without ever having to take your hands off the base tube is wonderful and nuch safer

Wth a bunch of tows to boot | can say that it happened once that | tried to release but nissed the brake |ever, instead

| just pushed it around the down tube and had a much harder tinme reaching and actuating it. | have no trouble picturing
how this could cost ne valuable tinme and altitude in an energency situation

Rick M

2009/ 04/ 04

After another pilot got a nmorning sled ride | hooked in again for a second flight before breakfast. Since the first tow
went so well | decided to remove the fin for this one. Yikes. | PIOed the crap out of the glider - right fromthe very

beginning. | was over controlling like crazy. | actually went for the release just above tree level and missed. | hit
the top of the release and knocked it sideways a little.

Davis Straub

2005/ 01/ 11

Rohan Hol tkanp did an analysis of the fatal accident, in particular the bridl e and weaklink, which never broke. The
weakl i nk was caught on the rel ease nechanism a standard spi nnaker rel ease found on bridle systems used at Lookout

Mount ai n, Moyes, Wallaby Ranch, and Quest Air. The release clanp has an armthat is thicker at the rel ease point and
this held onto the weaklink which consisted of nultiple | oops of thick |ine.

Bill Bryden

2004/ 04/ 01

Sone aerotow rel eases, including a few nodels from proni nent schools, have had probl ens rel easi ng under high tensions.
You nmust VERIFY through tests that a release will work for the tensions that coul d possibly be encountered. You better
figure at |least 300 pounds to be nodestly confident.

Maybe 8- 10 years ago | got several conmments from peopl e saying a popul ar aerotow rel ease (with a bicycle type brake
lever) would fail to release at higher tensions. | called and talked to the producer sharing the people's experiences
and concerns. | inquired to what tension their releases were tested but he refused to say, just aggressively stated

t hey never had any problens with their rel eases, they were fine, goodbye, click. Another person tested one and found it
started getting really hard to actuate in the range of only 80-100 pounds as | vaguely recall. | noticed they did

nodi fy their design but | don't know if they ever really did any engineering tests on it. You should test the rel ease

yoursel f or have soneone you trust do it. There is only one aerotow rel ease nmanufacturer whose product |'d have
reasonabl e confidence in without verifying it nyself, the Wallaby release is not it.

Hang diding Federation of Australia
Towi ng Procedures Manual

2005/ 09
The pilot effort required shall not be less than 20 Newtons or greater than 100 Newtons (4.5 - 22.5 pounds).

The rel ease control shall be so |located that it can be operated by the pilot w thout having to rel ease any of the
primary controls.

Gregg B. McNanee
1996/ 12
PRI MARY RELEASE CRI TERI A

3) The pressure required to actuate the rel ease nust not be nore than three to five pounds throughout the entire
tow i ne tension range (fromzero tension to the naxi mum strength of the weak |ink).

Greg DeWl f

2000/ 09/ 01



... (however, | have heard of sone conplaints of the Baileys being difficult to work under high | oads).

Martin Henry
2008/ 04/ 28

Several years back | took the time to load test a version made local, they were hit and niss when you started get over
200 pounds of force. Mre to do with the pin type and condition of the inside of the barrel. Wen you did get a direct
|l oad onto the rel ease the barrel did not provide the best grip to allow you to overcone the friction created by the
forces.

Bri an Vant - Hul
2008/ 06/ 30
Tad's barrel rel ease tested

I, Brian Vant-Hull (hereafter referred to variously as "I" or "ne") in the conpany of James Rooney (hereafter variously
referred to as "Jinf' or "Rooney" (collectively referred to as "we")) do attest that on Saturday, June 28, | have laid
hands upon and inspected, under controlled and nunerically repeatable conditions, the barrel release (hereafter referred
to as "Tad's Rel ease") constructed by Thaddeus Eareckson (hereafter referred to as "Tad") and have conpared it under
identical conditions to the 'Bailey' barrel release.

We found that under a | oad of 194 pounds the Bailey release required a very strong tug (I couldn't do it at first) while
Tad's rel ease could be actuated with the friction of two fingers at twice that |oad. Rooney could actuate the Bail ey
rel ease i mediately, but adnmitted they practiced this during tandemtraining, so he knewto wap his fingers over the
top and pull vigorously. | do not believe that if the forces becane this strong | could operate the Bailey release with
the alacrity required under | ockout conditions, but could actuate the Tad release. | won't speak for Jim but

Under wei ght of these observations, | do attest that TAD s RELEASE is SUPERIOR to the BAILEY RELEASE and that the BAILEY
RELEASE is SERI OQUSLY FLAWED UNDER HI GH LOADS.

In witness thereof, | attach ny signature and noreover have purchased Tad's rel ease.

ii. be configured such that they are operational by the pilot in command wi thout necessitating the
novi ng of a hand or foot froma control (joystick, rudder pedal, basetube, downtube) except that in a slack |line
situation it is allowable to enploy a one point / secondary rel ease which requires one hand to be renoved fromthe
baset ube for a naxi mum period of two seconds;

WIlls Wng

gl i der owner/service nmanual s

...there are a few inmportant principles to observe. The first is that you should not nake any change in hand position
unl ess you are flying at or very near trimspeed. At speeds faster than trim you will be holding the bar in in pitch

agai nst substantial force, and if you let go to nove your hand the glider will pitch up and roll towards your renaining
hand. The second is that while noving either hand, you have no control over the glider

Phi | Brown

2006/ 06/ 19

| began towi ng using the Koch style 2 stage release. | had sone ideas to make it sinpler and safer. Nothing reinforced
ny i deas nmore than when | had a near |ock out scenario early in ny towi ng experience. | was flying too slow and started
sliding to the left. | pulled in and went full to the right. Slowy the glider straightened out and it all turned out
okay. | would have rel eased, but | needed both hands to "fly the glider."

Shi ny

2006/ 05/ 23

| haven't aerotowed yet, every time | think seriously about it | read about another incident/accident and it scares the
hell out of ne although | realize that | am probably missing out on one of the nost enjoyable aspects of our sport. M
fear is mainly due to the fact that | think if | got into airretrievable situation close to the ground my brain would

not act quickly enough to unlock ny hands and rel ease! The incidents | have seen (al beit on video) appear to happen so
qui ckly and by definition nust therefore take the pilot by surprise.

Paul Tjaden
2005/ 10/ 08

At around two hundred feet | felt like | was losing the battle and released. The glider did a HUGE wi ngover but
recovered with enough altitude to do a safe approach and landing. After that... | decided to stay on the ground for the
rest of the day. Besides, | needed a change of underwear.

BTW In both instances | was using an off the shoulders, pro towtype bridle with a bailey release. |'ve always felt
that it was quick and easy to use this type of bridle and release. It was right under ny nose and took only a split
second to pull it. There was never any delay or anxiety caused by taking ny hand off the base tube to reach for it. |
qui ckly had both ny hands back on the bar and don't feel it contributed to any loss of control. | would NOT, however,



have felt confortable trying to reach way off to ny corner bracket to find a bike rel ease.
2008/ 07/ 22

The | ockout Lauren nentioned was precipitated by nmy attenpt to pull on nore VG while on tow. | have done this before
but this tinme the Iine wouldn't cleat properly and while | was fighting it, | got clobbered and rolled hard right in a
split second. There was a very large noise and jerk as the relatively heavy weak link at the tug broke giving nme the
rope. | recovered quickly fromthe wing over and flew back to the field to drop the line... |I have never had a | ockout
situation happen so quickly and dranmatically and had no chance to rel ease as | have al ways thought | could do.

Dallas Wllis
2009/ 04/ 13
W ngspan34,

Could you go into nore detail about your push button truck tow rel ease and the |anyard versi on you experinmented wth?
I"mtruck towing an awful lot lately and have yet to find a release that doesn't scare the heck out ne.

s
2006/ 01/ 30

I've only gotten badly out of shape tw ce, mminly because |I'm sooo hyped | concentrate |ike a bugger! But when | did
pin off, | found the urge to hang on to the base bar and try and fly nmy way out of trouble, rather than et go and
scrabble for the rel ease al nbst overwhel m ng.

It has made ne realize that | would have been a |l ot happier if I'd been holding under ny hand a kind of dead-man's
switch. D you know what | nean? Rather than having to et go and find my chest release, which is what |'ve used here
inthe UK (which | can't even see 'cause of ny full face helnet) or strike the brake | ever which was nounted on the
upright (Wallaby) ... | could just let go of the brake | ever and naintain control of the base bar with two hands.

Doug Hildreth
1991/ 06

Good | aunch, but at about 50 feet the glider nosed up, stalled, and the pilot released by letting go of the basetube
with right hand. dider did a wingover to the left and crashed into a field next to the tow road

This scenario has been reported nunerous tinmes. Cbviously, the prinmary problemis the lack of pilot skill and
experience in avoiding | owlevel, post-launch, nose-high stalls. The enphasis by countless reporters that the pil ot
lets go of the glider with his right hand to activate the rel ease seens to indicate that we need a better hands-on way
to rel ease.

I know, | know, "If they would just do it right. Qur current systemis really okay." |I'mjust telling you what's goi ng
on in the real world. They are not doing it right and it's up to us to fix the problem

Hel en McKerra
2009/ 06/ 29

Apilot's (nodified) release failed at the top of tow, he | ocked out and spun/l ooped/w ngedover nore than 1000 ft within
seconds to bel ow ground | evel (we were fortunately towing parallel to a river gorge; he had fortunately wanged his way
over the gorge; the Iink finally broke at cliff height and he had 150" to turn and | and wi thout a scratch bel ow the
cliff).

Wat ching that event highlighted the very short tinme frane between being slightly out of control, where you would stil
be thinking you could salvage the situation, to being conpletely out of control and flapped about around the glider |ike

arag doll, the Gforces preventing you fromsnatching at anything accurately. 1t is a horrendously short w ndow of
opportunity - maybe four seconds if that.

St eve Kinsl ey

1996/ 05/ 09

Personal opinion. Wiile |I don't know the circunstances of Frank's death and | am not an awesone tow type dude, | think
tow rel eases, all of them stink on ice. Reason: You need two hands to drive a hang glider. You 'specially need two

hands if it starts to turn on tow. If you let go to release, the glider can alnost instantly assune a radical attitude.
W need a release that is held in the nmouth. A clothespin. Open your nouth and you're off.

Sergey Marin

2005/ 02/ 16

It's good to be able to open rel ease wi thout taking your hands off the base bar. Mst of HG pilots in former USSR use
rel ease | ocks operated by nouth peg. You are attached to the cable while you hold the peg by your teeth |ike Msquito
throttle. Anything goes wong - you screamor swear and i medi ately you're free.

| have done a few winch flights with such rel ease ~10 years ago, and people still use themfor winch and aero tow ng

| have no idea why pilots in other countries do not use it. Can't inmagine learning to tow with anything el se.



Dave Massi e
2009/ 12/ 05

Tad is right in that any release that involves you taking your hands off the bar is faulty design

Karolis Dautartas
2009/ 12/ 09
For HG aerotowi ng we use rel eases which get actuated by nmouth - this is probably the qui ckest rel ease system ever

designed: by the tine you get scared and say "AAAAGH', you are already flying on your own. This system already saved
me once froma very serious crash.

Craig Stanl ey
2009/ 04/ 12

I've been working on naking flying a bit safer. Because it takes 2 hands to fly a hang glider, it is inportant to be

able to release fromthe tow plane while keeping your hands on the control bar. | have experienced, and seen plenty of
vi deos of pilots getting out of control on tow, and unwilling to take their hands off the controls. Wen you get in a
bad situation, pilots tend to try to control the glider instead of letting go of the towrope. 1In the second it takes

to grab for a release, a glider near a | ockout position can really get in bad shape. The pilot in this video failed to
rel ease fromthe tow plane when he started to |lose control (PIO which shot himat the ground after | ocking out.

http: //ww. yout ube. coml wat ch?v=F n5B3-M C4

After sone pointers from Steve Kinsley and Tad Eareckson, | created the rel ease shown here. The idea is quite sinple,
and can be nade with $3 worth of material fromthe hardware store and an hour of spare time (nmore if you're |like me and
can't find your drill so you turn the bits by hand).

2009/ 06/ 02

Sorry to stir this up again, but | wanted to give a quick update on the nouth release. | added another | oop into the
rel ease and | have to say, | love this thing.

Tension at the nmouth is |low and confortable. Locking it off with the sliding barrel at altitude is quite sinple.
Rel easi ng coul dn't be easier

Yesterday | was hit with a quarter side/tailwind off the cart. | got really high and to the left of the tug. | was
pulling in and turning back to the right to get inline with the tug, but the tug was unable to clinb fast enough and
could not dive fast enough. By just opening nmy nouth, | was free of the tug. | did not have to take nmy hands off the

bar and let the glider get in a worse AoA or turn

I"msure ny release is not the best one out there (I think the nouth-throttle version is good as well), but | strongly
bel i eve having a mouth rel ease adds a | ot of safety to towing fromthe chest.

British Hang diding and Paragliding Associ ati on Techni cal Mnua
2003/ 04
On tow the Pilot in Command nust have his hand actually on the release at all tines. 'Near' the release is not close

enough! Wien you have two hands conpletely full of |ocked-out glider, taking one off to go |ooking for the rel ease
guarantees that your situation is going to get worse before it gets better

Gregg B. McNanee

1996/ 12

PRI MARY RELEASE CRI TERI A

1) To actuate the primary rel ease the pilot does not have to give up any control of the glider. (Comopn sense tells us
that the last thing we want to do in an energency situation is give up control of the glider in order to terninate the

t ow. )

If your systemrequires you to take your hand off the control bar to actuate the release it is not suitable.

Bill Bryden
2000/ 02

Qur sport suffered a tragic fatality the evening of Decenber 11. Debbie Young, age 43, an enthusiastic new novice-leve
pilot died frominjuries suffered in a hang gliding crash.

An instructor nentoring Deb during her early solo tows radioed release instructions and the tow was aborted, but it was
observed that her hands appeared to not |eave the control bar to effect rel ease.

The rapidity of the | ockout was absolutely stunning to those observing the event. The glider went from bei ng banked
approxi nately 25 degrees and angl ed roughly 45 degrees to the towine, to being rolled over and pointed down in |ess
than two to three seconds after the rollover

Denni s Pagen inforned nme several years ago about an aerotow | ockout that he experienced. One nonent he was correcting a
bit of alignment with the tug and the next nmonment he was nearly upside down. He was stunned at the rapidity. | have
heard simlar stories fromtwo other aerotow pilots.

| sinply don't think the sport or the industry fully understood or conprehended the rapidity with which these | ockouts



can occur, and hence these corresponding needs. | didn't.
It is nowclear to ne that tow equi pment nmust be capable of terninating a tow, including severing or releasing the |ine

al nrost instantly. Taking a few seconds as required with many systens, and previously consi dered adequate by nuch
conventional wisdom is nowclearly too |ong.

Luen M1l er
1996/ 12

As one pilot stated in a sunmary of what went RIGHT in one of the above incidents, "I should have rel eased as soon as |
felt unconfortable on the dolly. Release early and rel ease often

"What saved ne? | inmgined over and over and over at what point | would rel ease, and | imagi ned rel easing.
"Second, | used a |l oop release that attaches to the control bar. You put two fingers through it before launch and you
never have to let go of the control bar. | night have been able to reach the bicycle release, | seriously doubt | would

have had a chance to pull the three-ring rel ease."

Peter Birren
2008/ 10/ 27

Imagine if you will, just coming off the cart and center punching a thermal which takes you instantly straight up while
the tug is still on the ground. Know what happens? VERY high towine forces and an over-the-top | ockout. You'll have
bot h hands on the basetube pulling it well past your knees but the glider doesn't conme down and still the weaklink
doesn't break (.8G. So you pull whatever rel ease you have but the one hand still on the basetube isn't enough to hold
t he nose down and you pop up and over into an unplanned sem -loop. Been there, done that... at maybe 200 feet agl

Bill Reynol ds
2007/ 04/ 03

| was aerotowing in a Sport 2 the other day. Everything was going fine until my left wing got popped up by a thernal,
banking me to the right. At the sanme tine, it looked like the tug just banked left, so | knew | had a probl em

| shifted all my weight hard left to correct, but it wasn't having nuch effect. | thought "release!", but | didn't want
to let go of the control bar with nmy right hand to hit the rel ease because | was holding ny weight to the high side with
all ny strength, and if | let go | wuld have fallen to the | ow side and nmay have lost all my grip on the control bar

Luckily, the weak |ink broke, and all worked out well.
2007/ 04/ 04
At the attitude and hang position | was in, | don't think ny instincts would have et ne let go of the control bar to

hit the tow release, no matter how much | wanted to do it. | knowthat if |I did, nmy body would have fallen hard right,
jarring my left hand off the bar al so, sending nme swinging wildly around.

Carlos Weill

2008/ 11/ 30

On June of 2008 during a fast tow, | noticed | was getting out of alignment, but | was able to come back to it. The
second tine it happen | saw the tug line 45 deg off to the left and was not able to align the glider again | tried to
rel ease but ny body was of f centered and could not reach the release. | kept trying and was close to 90 deg. All these
happen very quickly, as anyone that has experienced a |ock out would tell you. | heard a snap, and then just like the

sound of a WNWI plane just shut down hurdling to the ground, only the ball of fire was m ssing. The tug weak |ink broke
of f at 1000ft, in less than a second the glider was at 500ft. At that point | realized | had the rope, so | drop it in
the parking |ot.

Dallas WIllis
2008/ 12/ 23

...Also, during the first 500 feet of the tow (the nost dangerous part), |'d submt that you should keep your hands
right where they are on the control frane doing as you said "flying the aircraft”.

Tad, I'mnot sold yet but you are addressing ny biggest fear of towing (and | have over a thousand aerotows in ny
| ogbook). |'ve been | ocked out a couple tinmes | ow and have frozen and not felt |like the right nmove was to |l et go of the
control bar and rel ease so |'ve been | ooking for a systemwhere | don't have to do that for years. |'ve also either

gotten the rope or wanted to let go with a lot of slack in the line and not been able to actuate the rel ease since the
standard ones rely on tension (rmakes the |ink-knife systemattractive). So two questions for you

1) |Is there any kind of systemthat will allow nme to continue to aerotow just fromthe shoul ders and not have to let go
of the bar? Even reaching up in front of nmy face to let go scares the snot out of me sonetines.

2) Have you or anyone el se given thought to a simlar systemfor ground based towing? | own both the Steve Wendt
system and a couple others (I've nodified Steve's by attaching a foamball to the nmddle of the rel ease string which

gives me a bit bigger target to hit) but they all require both tension on the rope and a renoval of the hand fromthe
control bar to actuate. |'ve not thought about it enough to cone up with a solution but perhaps sonmeone out there has.

Rick M

2009/ 04/ 13



This has nothing to do with stability and feeling happy. | understand that | might do 99 tows using any given rel ease
and never have a problem It's that 100th tow |I'mworried about that mght kill nme because it exposes a fatal flaw in
the rel ease such as having to take ny hand off of the basetube. Sure | mght have successfully taken ny hand off a
dozen tines to release while |l ow but that doesn't nean it's safe. Getting away with something a few tines DOES NOT nean
that the "something" is in any way safe.

I'"mfocusing on the negatives in an effort to be as safe as possible. Wy should any of us blindly accept these
limtations? Just because you have gotten away with it so far is no reason to ignore the possible safety risks.

Peopl e do die or get seriously hurt aerotowing. Wy don't we learn why and try to inprove the situation? |If many of

the bad tow ng accidents could have been prevented or reduced with a better release then it is worth pursuing
i mprovenents.

JohnG

2009/ 04/ 13

Ri ck,

Not bei ng constructive? There is one person who has put nore thought and tinme into rel eases than anyone. That person
is Tad. He explains the pros and cons to every release out there. | gave you the link to nore rel ease infornation than
t he average person could ever digest, and | didn't get a thank you. Just you bitching that we aren't being
constructive. Wat nore could you want? He has created sonething that is a solution, but no one is using it...

apparently you aren't interested either. So what gives??? Wat do you want us to tell you? Your concerns echo Tad's
concerns, so why not use his systen? Every other systemout there has known fl aws.

Davis Straub

2006/ 01/ 19

| spoke nobst extensively with Chris Snith. He said that he watched the whole flight.

He stated that the pilot was getting out of whack, both yaw and roll, behind the Dragonfly. Then the Dragonfly and
pilot entered a strong snooth thernmal and they were both going up fast. Wen the Dragonfly got out of the thermal he
went down fast and the hang glider pilot pulled in to follow him getting out of whack again. He significantly reduced

t he di stance between hinself and the Dragonfly.

Then the radical actions continued and the glider went upside down and the wings folded. From500 feet the glider
tucked and spun. The pilot got the parachute out, but it did not openin tine to stop the inpact.

The rope | ooped around the side wire and formed a knot.

It is not clear when the rope | ooped around the wire. From Chris Smith's description, the rope would have been bowed
substantially after the tug cane out of the thernal. The weaklinks on both ends of the rope were broken and the pil ot

| anded with the rope tied to the wire.

We have noticed that there is considerable novenent and differences in altitude between the tugs and the hang glider
pilots on the towrope. Oten the tug has been way above ne or below ne with bowin the rope when it is below nme. This
seens quite a bit nore extrene than | have experienced aerotow ng previously.

One of the things that interests ne about this accident is that it highlights one of the potential problens of the

wi ndtech type tow rel ease. These releases are really difficult (if not inposssible) to release with one hand if there
is no tension on the tow rope. You need the bridle to be under tension for the release string to renove the pin. It

strikes me that if you have enough slack in the rope to wap around your wing wire there is probably insufficient
tension to release even if you wanted to

iii. have been denobnstrated to reliably retain connections in all circunstances, releasing only upon
pil ot actuation; and

Hang diding Federation of Australia
Towi ng Procedures Manual

2005/ 09

Al'l releases fitted to gliders nust release at any angle and at any load that nmay be applied during tow. All rel eases
nmust be infallible and nust only rel ease upon pilot activation..

Gregg B. McNanee
1996/ 12
PRI MARY RELEASE CRI TERI A

2) The primary rel ease nmust disconnect the towine fromthe glider at the pilot's discretion and not before. (The
inability to release or premature rel ease can have serious consequences for an unsuspecting pilot.)

axo
2009/ 06/ 20
| always check nmy spinnaker shackle hook and the cable. Mne is still pretty nuch new and has worked perfectly.

But | have seen others fail twice and one of themwas during one of ny training tandems. | just kept hitting the brake



| ever for a few seconds in WIF node, and the instructor used the barrel release. The other one | saw failing was
anot her tandem The rel ease just opened when they took off, around 50 feet up

Doug Hildreth
1990/ 09

| mredi ately after launch, the glider pitched up sharply with nose very high. Apparently the angle caused an "auto
rel ease" of the towline fromthe pilot, who conpleted a hamerhead stall and dove into the ground. Severe head injury
wi th unsuccessful CPR

iv. have no conponents which present a potential for interference with the travel of a bridle or tow
line or necessitate the renoval of a glider's basetube wheels for installation

Mar ¢ Fi nk
2005/ 02/ 09

I once got |ocked out on a Lam nar ST while under aerotow -we went through a thermal coning off the field and the tug
got rolled left and | got rolled right. The line was |ocked at the basetube corner bracket corner and the glider was
roll ed past 90--there was nothing to do to correct (hence lock-out) and | distinctly recall feeling what | felt were
significant tow pressures. The weaklink finally gave way with a 'Ker-pow' as | reached for the rel ease, but the
situation had already got to the point where | was stalled past 90 and was subsequently diving at the ground. | was
very lucky in that | had just enough altitude to pull out and |evel off.

Luen M1l er
1996/ 04

One pilot found his center-nmounted vario caught on the tow bridle, preventing proper turn response until he freed it.

Janes Freenan
2005

Pl aci ng i nstrunents on your base tube when ground towing is inviting a | ockout. The reason is sinply that the bridle no
| onger needs to contact the upright or front wires to exert |everage in the opposite direction to that which is desired
- your instrunment nmount will do just fine as a fulcrum |In effect you have wound back the clock by twenty years and are
now effectively towi ng off your base tube. Simlarly the rubber grip naterial on some base tubes has al so been proven
to cause problens. W discovered this at our school when a course of students experienced unexpectedly frequent

| ockouts, always right at the top of the tow Exami nation of the base tubes of the brand new floater gliders in use
showed that the manufacturers recent addition of rubber grip naterial to the base tube was causing the top bridle Iine
to grip the base tube at the top of tow Scuff narks were evident on the rubber. After taking these rubber grips off
the top of tow | ockout problem conpletely disappeared.

Thomas Johns
2003/ 09
During aerotow instruction, pilot released fromcart early. dider settled back until the base tube contacted the

ground, slid nonentarily, then dug in and nosed over hard. Mmnor injuries. Weels had been |eft off base tube in order
to attach tow rel ease.

Bill Bryden
2000/ 07

A pilot |anded w thout wheels, whacked, broke his neck, and was paral yzed fromthe wai st down.

b. Any release which is subjected to the undivided tow tension nmust neet all of the above rel evant
requirenents with the range extended to 675 pounds.

c. Wen the glider incorporates a bridle with a rel easabl e upper attachnent point it is required that a

secondary rel ease be enployed below the towring. This release nust adhere to all the specifications of the primary
rel ease and be used only in the event that the bridle waps at the towring follow ng an upper point separation

Chad El chin
20000/ 08/ 28
...a tow pilot should be planning on having to go to his secondary each tinme he tows. It is not often that you will

need it, but you need to be ready. Even if the rel ease works properly, the bridle can wap around the tow ring and
snag.

DaveB



2009/ 11/ 03

On ny very first aerotow | esson, the bridle froman Lookout Mountain style upper release pronptly wapped itself around
the towl i ne carabi ner pronpting an even qui cker secondary shoul der rel ease by ny instructor

In fact, in three weekends of crack of dawn | essons and then ground crewing for the day for the rest of the pilots, the
i nci dence of an upper bridle line tangling in the carabiner seenmed alnmost 1 in 25 to 30.

Donnel | Hewett

1996/ 11

Al though it rarely happens, the free end of a threaded bridl e has been known to whip around itself while unthreading,
tieitself into a knot, and fail to release. The resulting sudden change in towline tension has caused nore than one
pilot to lose control of his glider, pitching the glider up into a stall or down into a tuck. | can't remenber whet her

or not such a tuck ever resulted in a tunble, but | do know that if a threaded bridle ever jans at |ow altitude, the
result could be fatal

Har ol d Austin
1988/ 05

His bridle separated from his harness but renained attached to the keel. This resulted in a structural failure of the
glider, a parachute depl oynent, two broken ankles..

M ke Lake
2009/ 07/ 04

If the bottomleg failed/released in flight for any reason then you would be towing fromthe keel only. This is a
di saster (seen it happen) and likely to be fatal

Just the one life lost because of this bottomleg failure as far as | know.

Rohan Hol t kanp
2008/ 04/ 21
Once again history has shown us that this thread-through system can hook up and the hang glider renmains being towed by

the keel only, with the bridle well out of reach of even a hook knife. | know of just one pilot to survive this type of
hook- up, took him sone 12 nonths to wal k agai n though

8. \Wenever a configuration is enployed in which the towline is exposed to a possibility of significant tw sting
a swivel nust be installed at its front end

Davis Straub

2008/ 04/ 24

Chris Snith had an interesting thing happen to himhere at the Santa Cruz Flats Race. On the first day he was tow ng
behind a trike. Sonehow the tow rope at the trike end got caught (just how is unclear), couldn't be rel eased and was
twisting up. It started vibrating at Chris's end. He wasn't aware of what the problemwas and he deci ded just to hang
on.

But the rope was now twi sting and shorting itself and twisting itself up at Chris' end without himrealizing it. Chris
| ooked down as the rope kept vibrating and saw that his pro tow was twisting up also and twisting the barrel rel eases
together. He immediately rel eased one of his barrel releases and then the other, but that didn't release himfromthe
tow rope, but it did scare him

Then the weaklink broke and rel eased him (just how is unclear).

(The tow line was routed through the propeller and the sl eeve bearing froze.)



05 - THE ONE SIZE FITS ALL WEAK LI NK

Wher eas sail pl anes have nandatory m ni mum weak |ink strengths based upon "the nmaxi numcertificated operating wei ght of
the glider", hang glider pilots and flight park operators have absolutely no concept that there can be such a thing as
an understrength weak nor any idea that the strength of the weak |ink should correlate with the nass of the glider
They're also too stupid to adjust to new informati on once an ol d assunpti on has been debunked. So when it has been
denonstrated that a weak |ink which was presunmed to linit the towline tension to 520 pounds actually is frequently
failing at a quarter of that, no conpensation will be nade or even tol erated.

So while sailplanes tend to blow weak |inks at a rate in the ballpark of one per thousand tows and understand that the
failures are dangerous, hang gliders consider thenselves lucky to get five tows to altitude in a row and believe half G
weak |inks are keeping themsafe no matter how nmany flying days are ruined or how much alum numis crunpled. Rather
than adapt the weak link to the glider and power, conditions, and flying required to get it aloft, futile and
unbel i evably stupid and dangerous attenpts to adapt the power and flying to the weak link is the standard operating
procedure.

Typi cal experiences and reactions..

NEVER TRUST A WEAK LI NK

Expect two things fromyour weak |ink:

(1) I't will break unexpectedly at the nost inopportune tine, with no warning adn no indicaiton of a flight problem

(2) I't will hold strong and fast whenever you nobve into a | ockout.

Then | switched to the Falcon and the birds were singing in tune again. Until the brand new weak |ink vaporized at
about 1000 feet for no apparent reason

At 840 feet | noticed the tug was high and rising so | pushed out a bit to catch up. Broke the weaklink and stalled
since | was so nose-high

First try was a notably short flight, with a weak |ink break noments after lifting fromthe |launch cart. The w nd had
shifted, so | had a down-wind landing, rolling in. | succeeded in dragging a knee instead of a toe on one side, so
earned a nice strawberry scrape.

| got five launches with three full flights on the US. Two weak |ink breaks. Both were non-issues.

Cot to Ridgely after 12, late as usual and was one of the last to |aunch. Broke a weak Iink. Fromnow on | use a new
weak link every tine since they're giving us dental floss now.

Kristen attached me to the plane and | rose briefly in the air. Pop! M weak |link broke. (...The bad part is that
sonetines the |inks just break, for no particular reason.)

Just a quick story with good educational value for other tow pilots. Yesterday | was the second of 3 off cart weak |ink
breaks behind a 914 tug. Turbo was kicking in too quick says Bo.

| bent one this year when | had a weak link break right off the cart..

| had a weak |ink break at maybe 50 feet. | thought | was going to have to land in the soybeans -- the very tal
soybeans -- when | |ooked at ny angle. But, ny glider stalled quite dramatically alnpst instantly (hard not to stal
when you have a break), and dove towards the ground (a bit disconcerting fromso | ow).

.1 hit enough turbulence to break ny weak |ink. #% &

Steve had a weak |ink break on his first launch just after leaving the cart and rode it in on the asphalt.

A second later, we are horrified to see her weak |link has broken. W know she has been well prepared, but we want her
first flight to be perfect.

...but at 400 feet ny pussy-##s weak |ink broke.

| had a late start due to a weak |ink break



Being a "large and tall" pilot (6' and 225 Ibs) on a big glider, | don't get pushed around as nuch by thermals...but
then again, |I'mpushing the weak |ink that nuch closer to its breaking point (since everyone tends to use the sane test-
strength Iine for the Iink).

I've only had one weak |ink break while aerotowing and it happened while | was still very | ow and over the runway. |
was happy that | autonmatically pulled in as soon as | heard the snap and got sl ow.

One of the nore interesting and poignant ones is the snooth air break. Towing up in snooth air, in position and you
have a good weaklink... just towi ng along straight and | evel, nice and snmooth... when the weaklink breaks. There's no
apparent reason. No rough air, no rough glider inputs... it just breaks.

Broke the weak link at 100" this time. The towwas a little rowdy, but not that bad. Don't know what caused the break

This time the link broke at 900'. Dam.

Broke the weak link at 1000'. And it was a fairly nmellow tow.

| was in line early but had a green tow pilot. M weak |ink broke after an extrenely fast 350 feet.

Anyway, on ny first tow, Tex entered a thernal at just over 1100 AG, and | failed to track properly behind him | got
turned away fromhim (not badly) and as | was about to get back into position the weak |ink broke at 1200 AG.

| could feel a huge gust hit right as | cane off the cart. Uh oh. | was right behind the tug at nmaybe 100 feet when ny
link broke. (Kev said yesterday the weak Iink night have al so broken because of the very powerful tug, which throttled
back yesterday.)

My weak |ink broke for no obvious reason at ~2,000' as Zach was pulling me in a wide turn to get back into a thermal he
had found earlier

| also understand the reason why sone conp pilots would choose to fly wo a weak link. | have been in situations where
I amthinking "please don't break, please". The glider's com ng back, things are under control and "pop". #$%$.

| have had one weak l|ink break during launch and | feel "lucky" everything went well and just landed a bit hard on the
wheel s.

But | also saw a world class pilot having exactly the same probl em and breaking the Iink at the same altitude. But he
br oke the downtubes on his Litespeed and | ooked to be in pain in one of his wists. He was fine though

| saw nore weak |inks break at low altitude and it is always a few seconds of angui sh and uncertainty about what's gonna
happen to the pilot.

Due to the rough conditions weak |inks were breaking just about every other tow and the two tugs worked hard to
eventual ly get everyone off the ground successfully.

Tom Lanni ng had four |aunches, and two broken weaklinks and a broken base tube.

Don't ever pull a solo at full throttle... they will not be able to clinb with you. You can tow them at 28nph and
you'll still leave themin the dust... they just won't be able to clinb with you... weaklinks will go left and right.

And every now and then soneone gets killed.

2009/ 11/ 30



06 - TOW NG | NCI DENTS AND ANALYSI S

Following is a collection of hang glider tow ng incidents.

Most occurred during aerotow ng operations in the United States, all are relevant to the manner

operations are conducted in the United States.

i n which aerotow ng

Ei ght of the involved individuals got off w thout injury or crash damage.

Two were uninjured but had substantial repair bills.

One each for cut broken wrist, and concussi on

l'ip,

Two were severely injured but put back together

Three were horribly injured and pernanently incapacitated.
Si xt een peopl e di ed.

These incidents illustrate the how little safety margin exists as a result of the inherent instability of the hang
glider towing systemand how vital it is that the pilots receive unanbi guous training and use the best equi pnent
avail able so as to maintain as much control as possible at all times - especially when the situation starts goi ng south.

It can also be seen that physics cares a great deal about equipnent and little to nothing about one's reaction tine,
proficiency rating, years of experience, conpetition standings, or aerobatics capabilities. New Hang 2 or nationa
chanpi on, hang glider towing is an equal opportunity killer. The point of no return is the point of no return, is the
sanme for everyone, and one can easily get to it in a heartbeat or two.

In nearly all of the aerotow incidents one can docunent the violations of equi pnent standards that are universa
practice but never really natter until the situation is such that they really natter. The release actuators are al
within easy reach until the pilot's lives are dependent upon them At those tinmes they becone conpletely inaccessible.

There is no such thing as a premature release or understrength weak link until one's future exi stence becones dependent
upon remai ning on tow. Then after the ensuing and predictable whip stall the fatality is blaned on sonme ot her
peri pheral factor and busi ness continues as usual.

The HGVA certified glider
controllability and stability are critica

for

rel ease and the glider starts doi ng whatever the hel

seens to be in its own best

i nterest.

Cheap, easy, and obvious fixes for these problens have been avail able for decades but w thout sonme form of regulation
wi Il never be adopted.

01 - 2007/10/18 Bill Floyd

02 - 1985/07/17 Chris Bul ger

03 - 1990/07/05 Eric Aasletten

04 - 1996/07/ 25 Bill Bennett / Mke Del Signore
05 - 1998/01--- bridle wap

06 - 1998/05/15 Ri chard Graham

07 - 1998/10/ 25 Jam e Al exander / Frank Spears, Jr.
08 - 1999/ 02/ 27 Rob Ri chardson

09 - 1999/12/11 Debbi e Young

10 - 2004/ 06/ 26 M ke Haas

11 - 2004/07--- Li t espeed aer ot ow

12 - -eeee - - Peter Birren

13 - - - Martin Henry

14 - 2004/ 08/ 02 Davis Straub

15 - oo Peter Birren

16 - ---------- Justin Needham

17 - 2005/01/09 Robin Strid

18 - 2005/05/29 Hol Iy Korzilius

19 - 2005/07/07 John Wi wode

20 - 2005/09/03 Arlan Birkett / Jerem ah Thonpson
21 - 2006/01/19 Janmes Si npson

22 - 2006/ 02/ 05 John Dul | ahan

23 - 2006/ 05/ 06 Nuno Font es

24 - 2008/03/23 Lauren Tj aden

25 - -e-ee--- Danny Brotto

26 - 2008/ 06/ 02 Carl os Wil

27 - 2008/11/29 tandem col | apse

28 - 2009/08/31 Roy Messi ng

01

2007/ 10/ 18

Bill Floyd

Doug Koch

is always controllable and stable enough for acceptably safe flight tow until
Then the pilot takes a hand off the basetube to get to a

it feels like doing on its own never

survi val
it feels I|ike.

2007/ 10/ 24

A long-tine pilot from Southern California and recently Las Vegas naned Bill Floyd was seriously injured in a hang
gliding accident |ast week. He |aunched unhooked while towing at a dry | ake bed in Vegas.

he broke both feet at the ankles and drove his
along with other nore minor injuries. He is

Bill fell about 20-30 feet fromhis glider and hit the dirt so hard that
shin bones out the bottomof his feet. He also broke his hips and nose,



currently in ICU for a few nore days and then on to a regular hospital roomfor a while then to rehabilitation

Stewart LaBrasca
2009/ 08/ 27

How many of you have ever helped airlift a fellow pilot off the hill after |aunching unhooked? Because this is a
(tongue in cheek) self regulated sport, there is no SOP for hooking in prior to launch. Therefore it is obviously up to
the PIC to nake sure he is hooked in. As a commercial pilot for an airline | amglad that there are nmandatory flows and
checklists required.

Ceorge Wi tehil
1981/ 05

Over the years | have observed the problemof pilots taking off not having hooked into their gliders. |[|'ve also read
about and seen the tragic results.

Just doi ng a hang check is not enough

The point I'mtrying to nake is that every pilot should nake a SECOND check to be very certain of this integral part of
every flight. In many flying situations a hang check is perforned and then is followed by a tinme interval prior to
actual launch. In this tinme interval the pilot may unconsciously unhook to adjust or check sonething and then forget to
hook in again. This has happened nmany tines!

If, just before commtting to a | aunch, a second check is done EVERY TIME and this is nade a HABIT, this tragic m stake
could be elinmnated. Habit is the key word here. This practice MJST be subconsci ous on the part of the pilot. As we
know, there are many things on the pilot's mnd before |launch. Especially in a conpetition or if conditions are radica
the flyer may be thinking about so nany other things that sonmething as sinple as renenbering to hook in is forgotten
Rel ying on nmenory won't work as well as a deeply ingrai ned subconsci ous habit.

In the new USHGA rating system for each flight of each task "the pilot nust denponstrate a nethod of establishing that
he/ she is hooked in, just prior to launch." The purpose here is obvious.

By taking responsibility for our own safety we are truly SELF regulating our sport. Isn't this the way it should be?

Rob McKenzi e
2009/ 08/ 26
| do a hang check before nearly every flight. | probably niss the hang check about 1 in 1000 flights.

I like variety. Sonetinmes AUSSIE and sonetines not. It helps to bring the thought process alive. Routine |leads to
boredom which | eads to reactive thinking which IMOis a poor facsinmle of true thinking.

+++
Anal ysis - TE

01. This very common little oversight of failing to secure oneself to one's glider cost this pilot the | ower parts of
both | egs.

02. The use of a launch dolly, like the one normally used at this site, mtigates a |ot of problens in tow | aunches and
virtually elimnates any possibility of this one occurring. There should be very good reasons for conducting flight
operations with anything | ess than the best safety equi pnent avail abl e, especially when dollar cost on the nost
expensive of it are all within or just barely outside of triple digits and a great nany are double digit affairs.

03. As one can see from Regional Director George Witehill's announcenent in the USHGA' s Hang glidi ng nagazi ne well

over a quarter century prior to Bill's accident, quite contrary to Stewart's observation there is, in fact, an extrenely
effective and virtually effortless standard operating procedure for ensuring the pilot is hooked in to the glider just
prior to launch. Strangely enough it is found in USHGA's Standard Operating Procedures - whi ch nobody ever bothers to
read or follow

04. However, because this is, in fact, a (tongue in cheek) "self regul ated" sport, this nost fundanental and critica
of all of hang gilding's procedures was NEVER i npl enented on any significant scale and the few instructors who have even
heard of it tend to treat it with open defiance and contenpt.

05. Wiereas USHGA s stated intent was to nake the hook-in check within seconds of |aunch so much of an established
routine that it becane a subconsci ous conponent of the [aunch procedure and could not be forgotten, Rob likes to |Iiven
the scene up a bit with the trusty ol' hang check which he, a highly experienced and acconplished professional pilot and
i nstructor, manages to renenber all but one tine in a thousand. |Instead of training to nake the procedure reflexive,
Rob wants to keep it sonething the pilot has to stop and think about when he's standing on the edge of the cliff -
pretty nuch the precise opposite of the stated intent of the "regul ations".

06. So doing the math, assuning that all of a flock of a hundred of his students have their acts together as well as he
does, if everyone does ten flights soneone's gonna m ss the check. Most of the tinme that oversight won't get him hurt
or killed but a fair percentage of the tine it wll.

07. So how does USHGA enforce discipline on the Instructors it certifies to teach and rate pilots according to its
standards but who instead defy those standards? By neting out the dreaded annual Instructor of the Year Award. Rob got
his in 2000.

08. Ofhand | can think of two Instructors of the Year who had pilots on whomthey had signed off |eave |aunch w thout
their gliders not long after the honor. One sent his tandem glider and passenger into the power |ines and hinself into
a conm, the other was killed instantly bel ow the base of the escarpnent.

09. Until there are sane and proven mandatory standards of equi pnent and procedures inplenented and enforced in hang
gliding operations the sport will remain the threat to the public that it has al ways been

10. Yeah, George, we should be taking responsibility to nake this a safe self regulated sport but it's pretty obvious



we NEVER will .

02
1985/ 07/ 17

Chris Bul ger

Rob Kel |l s
1985/ 09

On July 17 you and | | ost one of the nost gifted pilots who has ever been in the sport of hang gliding. Chris Bulger
started flying at age thirteen, and had racked up thousands of hours in hang gliders, hundreds in trikes and many in
airplanes. The guy was a pilot's pilot: one of the world's best, and as the saying goes, he could have flown a picnic
tabl e.

The following is a brief sunmary of what happened during the tow flight that cost Chris his life. It is presented here
with the hope that all who aero tow will not repeat the nistakes that were made; we know that Chris would want it that
way.

I was not at the airport that day so what follows are my conclusions after talking with many of the people who were
there and personally inspecting the equi pnment that was bei ng used, after the accident.

It was late in the afternoon, and the conditions were snooth. A nunber of successful tows had been nade that day
wi t hout mishap. Kenny Brown, Mtch MAl eer, and Jeff Huey each had clean tows to approxinmately 2500'. While Chris was
towi ng John Pendry they clinbed to between 1,000 and 1,500 feet.

Chris made a fairly sharp right turn which caused John to lock out to the left. John was fighting to get back behind
the tow vehicle. At one point he started to recover fromthe |lock out and then felt a "bunp" (hard pull on the line).
The trike tunbled, the single strands of 505 | eech Iine that went from John's shoul der straps to the three-ring broke
one at a time, and presumably the shackle pulled out of the trike release at the sane tine the second strand of 505 gave
way.

The trike tunbled a second tine, and broke a | eading edge, and then on the third tunble Chris was thrown out and fel
approxi nately 500' to his death. Exactly what happened will never be known but studying the physical evidence suggests
several observations:

THE WEAK LI NK

It was one continuous strand of 205 |eech |ine |ooped through the ring on the three-ring circus release (glider pilot
end) and the tow rope, and fastened together with a fisherman's knot. This nmaterial is rated at 125 | bs. per strand by
the manufacturer. The strength of the weak link would figure to be 4 X 125 = 500 I bs. nminus the loss in strength due to
friction and the knot. | have done several load tests with this material and duplicate hardware and found that the
"weak |ink" was good for at least 400 Ibs. Chris was telling nme at breakfast that norning that Thevenot, when tow ng at
the factory, doesn't use a weak link. In any case the weak |link that was being used did not break. It is recomrended
that you never use a weak link good for nore than 150 to 200 I bs. | have been using for years a single |loop of 205 with
t hree overhand knots and two bowines to tie the ends together. |Its breaking strength is between 210 and 215 | bs. It
has al ways broken when necessary, but sonetines a little nore time was required than | was confortable with.

If you're towing, USE A WEAK LINK and test its breaking strength on numerous sanples. Be sure it is breaking
consi stently at UNDER 200 | bs.

THE TRI KE RELEASE

The trike was nanufactured in Australia by Ricky Duncan. The trike release had been tested by the manufacturer for a
straight pull of 300 Ibs. They had al ways used 150-1b. weak |inks and had never had a release failure. Due to the
increased load with this weak link it appears that the release on the trike did not malfunction. It was a steel pin on
the end of a cable that went through two bolts with a shackle fitting in between. The cable was routed to a foot peddle
at the nose of the trike. The trike inspection revealed that the pin was bent above the bottombolt making rel ease from

the trike end inpossible, and the cable was broken away fromthe foot pedal, indicating that Chris was trying hard to
pin John but was unable to. So a release that was tested to 300 | bs. proved inadequate for a 350-1b. plus load at an
angle up and to the side. It is of course also possible that the rel ease was danaged on the ground by an i npul se | oad

caused by the rope snaggi ng on sonething.
THE GLI DER

The glider was a Moyes GIR 180 whi ch had been nodified to increase wing area and airfrane strength for the purpose of
using with a trike. This particular glider had undergone continuing nodifications as |ate as the day of the accident.
There is no evidence that the glider was a contributing factor in the incident, but at the same tine there is no data on
file which establishes its |evel of airworthiness.

Pl LOT RELEASE

It is my understanding that John did not have a | ot of aero tow experience. He was |ocked out and putting everything he
had into recovering. |It's tough to |let go when you're | ocked out and it has usually been the case that the better the
pilot the nore attenpt is nade to recover rather than release well before a | ock out becones severe, especially when on
hi gh t ow.

THE PI LOT RESTRAI NT SYSTEM

The pilot restraint in the trike was a single lap belt of two-inch webbing with a pinch type buckle, so when open you
can actually take the buckle right off. | think the buckle would be OKif it were clanped down fully but it seens too
easy to misuse this system | believe in four-point harnesses in all ultralights. It is all too easy to deploy a chute
or tunble and then be thrown out of a lap belt. The appearance of the trike suggests that Chris may have survived had
he stayed in the trike.

NO PARACHUTE
Chris had no parachute. They had one in the trailer, but they were too anxious to get towing to take the tine to put it

on. In viewof the fact that Chris cane out of the trike it would not have hel ped himunless it was the type that
attached a pilot harness to the chute and the trike.



NO HELMET:

Chris wasn't wearing a helnet. It nmay not have mattered in this case, but it could have. A pilot cannot do nmuch to
help hinself if he is knocked out in the air.

Hang glider tow ng has been around since the earliest days of foot |aunched hang gliding itself. It has |long been felt
by many that towi ng has the potential to open up hang gliding to a nuch wi der potential narket of pilots. The major
stunbling bl ock through the years has been safety; tow ng has al ways been nore dangerous, both inherently and
statistically, than foot |aunched flying. Recent advances involving inproved wi nches, the center-of-nmass bridle system
and the use of relatively weak "weak |inks" have offered new prom se of increased safety in towing. The devel opnent of
aero towi ng has made towing feasible fromsnaller fields, once nore promsing to extend the range of potential flying
sites.

However, Chris Bulger's accident should serve to remnd us that the dangers involved in towing are still very
significant. There are few pilots in the world, if any, nore skilled than John Pendry. Chris Bulger was both a highly
skilled hang glider pilot and a very experienced trike pilot. They were towing in nellow, ideal conditions. They made
a few seem ngly innocuous nistakes, and it cost Chris his life.

NEVER underestimate the danger in towi ng, and never shortcut or ignore any safety procedures. Let's not let Chris
Bul ger's tragic death be for nothing.

+++
Anal ysis - TE
01. This accident occurred i mediately follow ng publication of the original USHGA Aer ot ow Cui del i nes.

02. The action which triggered the cascade of failures was a voluntary and inappropriately abrupt turn executed in
snooth air by the tug pilot to which the conpetition pilot behind himwas not able to adequately respond.

03. The glider was not, as Rob states, |ocked out. He was out of position but in the process of returning to proper
and stable position as the weight shift tug was |osing control

04. Rob's assessnent of the weak |ink was based on botched theory. An ideal weak Iink for that glider would have been
i n the nei ghborhood of 430 pounds and, under current USHGA regul ations, pernmi ssible up to around 600. Wak links in the
range the reporter reconmends are dangerously understrength for virtually all gliders flying.

05. It appears that there was no weak |ink between the tug and the tow line, as was and is required.

06. As the sole purpose of the weak link is to prevent the aircraft from being overstressed and both tug and glider
were intact at the tine of separation, the weak |link was not a factor in this accident, one way are the other

07. The glider pilot's tow bridle and tug's release were flinsily constructed and failed with the tow tension not far
beyond 300 pounds. They shoul d have renained i ntact and functional at any conceivable angle to at |east twi ce what they
did. (It is extrenmely unlikely that danmage to the tug's rel ease was a consequence of the tow |ine snaggi ng on anyt hi ng
prior to inpact.)

08. The glider pilot's release required a reach which would have instantly cost himany control he m ght have been able
to regain and nore. He would have been conpletely unable to effect the separation the tug pilot was desperately trying
to achieve without at |east tenporarily naking the situation worse.

09. The tug's pilot restraint systemwas, obviously and as stated, inadequate but at the tinme of its failure the
pilot's survival was very far froma sure thing in any case - with or wi thout a parachute and hel net.

10. While the tug's safety was dependent upon tinely separation the glider pilot was apparently not aware of that fact
at his renote vantage point.

11. This accident dramatically illustrates that, even in totally benign atnospheric conditions, the best pilot skills
on the planet can in no way begin to conpensate for shoddy equi pnent.

12. A lot of these reports end with a plea fromthe author that we learn fromthe tragedy so as not to repeat it. But
we never do. Eleven years and eight days after Chris was killed Bill Bennett and M ke Del Signore slanmed in and cane
reasonably close to taking the tug pilot out with them Snooth air, mistakes nade regarding relative position, junk
equi pnent i ncludi ng nonfunctional release on the front end. And of course the standard invocation that we |earn from
the m stakes and nmake our sport safer. Then right back to business as usual

03
1990/ 07/ 05

Eric Aasletten
24

I nternedi ate
2-3 years

UP AXis

Pl atformtow
Hobbs, New Mexi co
Fatal / Head

Doug Hildreth
1990/ 09

Reasonably proficient internediate with over a year of platformtow experience was |aunching during tow neet. Hone-nmade
ATOL copy with winch on the front of the truck. |Immediately after |aunch, the glider pitched up sharply with nose very
hi gh. Apparently the angle caused an "auto rel ease" of the towline fromthe pilot, who conpleted a hamerhead st al

and dove into the ground. Cbserver felt that a dust devil, invisible on the runway, contributed or caused the
relatively radical nose-up attitude. Also of concern was the presuned auto release which, if it had not occurred, m ght
have prevented the accident. Severe head injury w th unsuccessful CPR



Conmment: Pilot error in terns of pushing out too nmuch too early or in ternms of a purposeful release could not be
determ ned. The reporter was certain he saw a dust devil begin on the edge of the runway in a |ocation that would
support an invisible dust devil on the runway crossing the path of the truck and glider

Recomendati on of the reporter: |If towing is done in gusty, turbulent or thernal conditions, a row of wind flags should
be on each side of the runway at 50-75 foot intervals to warn of invisible turbulence. 1) Pilots should attach their
release line in such a way that there will not be an auto release. 2) Wak |inks should be strong enough so that breaks

right after launch will not occur. 3) Pilots should be trained not to release in a pitch-up situation until the glider
is stabilized. 4) Test each towrig regularly to assure that line tension just after launch is bel ow 150-200 pounds.

Hang diding Federation of Australia
Towi ng Procedures Manual

2005/ 09

Al'l releases nmust be infallible and nust only rel ease upon pilot activation..

Cragi n Shelton
2009/ 11/ 11
...on down to Blue Sky at Manqui n.

Good tows off the truck; | reached 1150 and 1250 on first two runs. Release popped early on the third at 600.

Peter Birren

2009/ 08/ 09

PI TCH & LOCKOQUT LI M TER

The | ockout starts with a bit of roll away fromthe tow direction. This rolling ultinmtely nakes the glider want to
behave like a tail-less kite and turn 'round the line. A short way into the turn there is a high degree of pitch-up
attitude relative to the towine, so having a release at the point of too nuch pitch could automatically rel ease the
pil ot and hopefully provide the pilot with sufficient recovery tine.

How it works:

Wth the release at the apex release site, a second release line will be attached to the glider's nose. As the glider
pitches up relative to the towine, the release gets farther fromthe nose and tightens the |ine.

2009/ 08/ 09

If you want a truly fool proof release, it's got to be one that elininates the pilot fromthe equation with a rel ease
t hat operates automatically.

Bi [l wal sh
2008/ 01/ 25

Just after getting ny rating | had a wild tow. The glider had gotten out of alignnent with the towrig, |
overconpensated and oscillated quite a bit. Luckily | was able to get back in line.

After |anding sone of the pilots cane over and showed ne how to "short tie" the release Iine. They shortened the
release line and tied it to ny shoulder pad (or to the aero tow loops). Then if the glider pitches up too nuch on tow,

or you get too out of alignnent the bridle releases automatically. It works!!! The very next day | was once again on
tow and got into a REAL |lockout. | was 75" off the ground and going al nbst straight into the ground when the rel ease
engaged. | was free of the line, the glider stalled with the release of all that weight fromthe tow tension, and | was

able to land perfectly after diving and flaring. Now |l fly "short tied" always and we demand that all pilots are "short
tied".

M ke Bonst ad

2009/ 06/ 18

Static winch towing a Moyes Matri x Race

| have a Rotor harness and tow fromthe leg |loops with a hone made bridle. 1t works well and | have no issues with it.

The 3rd line (green) attaches higher on the harness, this is in the event of a lock out. The angle will becone to steep
and pull the pin on its own.

+++

Anal ysis - TE

01. The pilot had the release | anyard | oop on his wist such that it would be tensioned as the glider's pitch attitude
i ncreased and sl ackened as it decreased. It should have been no great surprise that this accident waiting to happen

eventual | y happened.

02. Another popular and sonewhat |ess shoddy arrangenment whi ch reduces the nmagnitude of this problemhas the |anyard
anchored at one of the pilot's shoul der straps.

03. A configuration which elimnates this problemwhich, not surprisingly, is used by no one save for yours truly, is
to anchor twin lanyards on the both of the harnesses tow |l oops. (A pair of barrel releases on the tow loops is an even
better way to address the problem



04. Despite all of the cautions against routing the lanyard to a wist that enmerged in the wake of this fatality, the
configuration today is just as popular as it was al nbst two decades ago - and auto-rel eases are just as conmon.

05. No rel ease which requires renoval of a hand fromthe basetube is safe or acceptable.
06. One woul d have hoped that the hang gliding community would have | earned fromthis fatality that configuring a

rel ease system such that it could ACCI DENTALLY release as a result of the glider pitching up was a really bad idea. But
i nst ead DELI BERATELY configuring the systemto do so is viewed as such a great idea that it's nade nandatory.

04
1996/ 07/ 25
18: 00-19: 00

i nstructor, passenger
Bill Bennett

40
175 pounds
port side

20+ years, Master rating, Exam ner, Observer, Instructor, Tandem |nstructor, Tow Adm nistrator, Aerotow Supervisor, Tow
Admi nistrator, all special skills

killed instantly

head, face, neck, back

student, pilot in command:

M ke Del Signore

44

225 pounds

starboard side

spaghetti harness

17 years, Advanced, Advanced Instructor, all special skills (including foot/tow |aunch and aerotow) except Tandem
second tandemtow, first in conmmand

airlifted, did not survive trip to hospita

face, neck, back

tug pilot:
Dave Far kas
unr at ed

Paci fic Airwave Doubl e Vision
tow line: 100 feet

Cl evel and Sport Parachuting Center, Gates Field, Garrettsville, Chio

Luen M1l er
1996/ 10

Towi ng behind a Saber trike, the two pilots began a tandem flight that was to be part of a Tandem 1 sign-off. The
student was acting as pilot in command, with the instructor as passenger. Conditions were reportedly calm warm very
hum d, and post-frontal

After a normal roll-out that was slightly extended by the trike pilot to allow the tandem glider to achieve nore
ai rspeed before liftoff, the flight began normally. The trike pilot observed the glider behind himto be slightly | ow
and slightly off line. He reported the clinb to be "a little slow, but normal for the weight."

Wtnesses on the ground saw the glider yaw slightly to the left sonme tine soon after it cane off the dolly, renain
slightly off line, then begin to roll harder to that side. At this point the tug pilot attenpted to release, couldn't,
and tried slowing to let the glider catch up, then speeding up to try to break the weak Iink. At some point the glider
either seens to have entered a hard, arcing |ocked-out turn into the ground. There is a possibility that the glider
stalled in a steep turn as the line or weak link broke. The naximumaltitude estinated for the steep turn ranges from
50 to 150 feet.

The glider hit the ground hard at a steep angle, left wing first. One pilot was apparently killed on inpact, the other
died a short tine later

Dave Far kas
1996/ 05/ 02

Due to the extra weight on the glider, | kept the trike on the ground a little longer than usual to make sure the glider
could gain enough flying speed. The launch fromthe trike side seened normal. Cinb out was a little slow, but felt
normal for the weight. | was checking the glider in the nmirror as we clinbed out and it appeared a little | ow, but not
way of f. M ke seened pushed out, but not all the way. The glider never dipped belowny viewin the mrror and seened
to stay about in the sane place and stable as we clinmbed out. | can't renmenber for certain, but | may have eased the
bar out slightly to try to get alittle better rate of clinb and get away fromthe ground a little quicker

| estimate at about 100 - 150 feet, | noticed the glider tracking left. | felt confident with Mke and Bill on the
glider that if they got off track or in a problemsituation, they would correct it or release, as had happened a couple
of other times during the week on other tandemflights with other students, though at higher altitude.

As | checked on the glider, it continued to track nore to the left and wasn't conming back to center. | estinmate the
airspeed at this time to be between 30-35 nph. Due to our low altitude, | didn't want to wait too long to take action
as it seened pressure was building and the weak |ink hadn't broken. The next two steps nay not have happened in this
order, as this part is still alittle confusing in ny nind. | believe |l pulled the rel ease handle, but nothing
happened. | tried to maneuver the trike a little to line up better with the glider to get themback in Iine, but that
didn't work.



The trike was now being pulled to the left toward a tree line and | felt we were nowin real trouble. | either pulled

the rel ease handle again or it was still opened frombefore, but the Iine still did not release. | didn't want to try
this, but | thought if | reduced power a little, | mght be able to lighten the pressure for Mke and Bill and maybe
they could get the glider back under control, so | cane back on the power sone. | waited a short period and then
powered up to try and force a weak link break or nake the towline release. At this tinme the trike was again being
pul | ed what seened very close to the tree line. | kept up power to try to pull us away when either the weak |ink on the
trike broke or the towline released. | was able to pull the trike away fromthe trees and circled back to check on the
glider which | then saw on the ground. | quickly landed the trike and proceeded to the accident site.

Denni s Pagen
1997/ 01

However, perhaps nmore critical was the fact that during the flight that proved fatal, several factors were conbi ned.
First, Mke, while a very experienced ground-based tow pilot, was new to aerotow ng. Second, M ke was not an
experienced tandempilot. Third, the tug pilot was inexperienced. Fourth, the weak |ink was way too strong. Fifth,
t he arrangenent of the tandem pilots was not ideal, and sixth, the release at the tug end nay have nal functi oned.

A significant natter is the fact that M ke was by far the largest pilot Bill was flying with. Not only did this create
a very high wing loading on the glider, but Bill was unable to reach the control bar according to some w tnesses. Even
if he could in nornal flight, | believe he could not in the reported situation in which Mke was pushing full-out to
clinmb behind the tug.

Wtnesses reported Bill saying that the tow was too slow on their first flight together. Unfortunately, a wi tness who
was standing with the tug pilot between flights indicates this nessage was never given to the tug pilot. It seens clear
fromBill's conment and what happened subsequently that a sl ow tow conbined with heavy loading is what initiated the

fatal sequence.

Once the pilots were airborne they remained | ow on the tug and nost likely passed through at |east a portion of the
tug's wake. This wake is very turbulent and requires constant, hard roll control with a nearly full push-out to clinb
above. This is not a desirable position to be in, especially close to the ground. The tug pilot can help in this
situation by diving to increase the glider's speed. 1In this case, the inexperienced tug pilot didn't know the proper
procedure and cut power to "let the glider catch up." Later he apparently dove to break the weak |link, but by this tine
a | ockout was in progress and speeding up nakes it worse.

If atug is going to slowto begin with, there is no way to clinb above the wake and the only recourse is to rel ease. |
beli eve he tug's wake turbulence rolled or stalled the hang glider and a | ockout rapidly ensued. | amsure Mke did not
have t he experience to nake a quick and tinely rel ease decision, and anyway he had his hands full trying to control the
glider. Bill was certainly nonitoring what was taking place, but wi thout being on the control bar he had no idea what
forces and feedback were occurring. | expect the |ockout progressed so fast that he had no chance to react once it got
seri ous.

The bridle systemused was |ike that shown in the photograph on page 20 of the Septenber 1996 issue of this nagazine.
There was only a bottomrelease. The weak Iink was at the top and was tested after the accident to break at over 300
pounds (it was constructed from 205 Dacron line). Because of this doubling effect of the bridle, this would requires a
towine force of over 600 pounds to break. This is way too high. There is no known reason for the failure of the tug
rel ease since it was tested before and after the accident with a realistic tow force. However, correcting both of these
matters - overstrength weak link and release failure - would not have necessarily prevented this accident, for even if
the glider was freed fromthe towine it may have been too |l ow to recover fromthe | ockout attitude

In conclusion, let nme point out that |ike nbst accidents, in this case a cascade of events occurred that got out of

hand. | don't agree with the accident analysis in the October, 1996 issue that indicated that it was the failure of the
pilots to release. | think the root cause was a series of problens as outlined above, and nore specifically, our
failure to educate pilots on all levels of towing. This includes towing adninistrators as well as pilots. To renedy

this situation we reconmend the following. (These are nerely ny suggestions and |'m sure nany nore itens will be
addressed in the USHGA Towi ng Comittee.)

1) A pilot should be an experienced tow pilot before he or she is allowed to be pilot-in-command for the first 300 feet
AGL in a tandem situation

2) Atraining situation should not include an inexperienced pilot at both ends of the towine (tug or wi nch operator at
one end and glider pilot at other end).

3) Tandem aerotowi ng shoul d take place at five nph faster than solo towing for the first 300 feet.
4) Weak links should be tested for maxi numload with the actual bridle setup to be used.
5) Pilots should be taught early energency rel ease procedures and should practice such as part of their training.

It should be nade very clear to all pilots that tandemgliders are | ess responsive than solo gliders in general, and are
t hus nore susceptible to wake turbul ence-i nduced problenms and | ockouts. There has been sone suggestion on the Internet
that tests of the wake turbul ence behind an aero-tug be conducted to check its magnitude and potential danger. This is
probably unnecessary, for nany pilots, including nyself, have been in this wake turbulence. It is not overly upsetting
to a responsive glider with an experienced pilot, but I, for one, would not like to be in the wake in a tandem gli der
near the ground. Tug pilots may have a tendency to resist diving down to help the hang glider in such a situation close
to the ground because of obstructions and field Iimts. Thus, the safest procedure is for the glider pilot to rel ease
if he gets caught lowin the first 100 feet of aerotow clinb out. In the 12 different towi ng operations | have
aerotowed with, | have never heard of or seen anyone practice |ow releases. Such practice, if carried out with safe
limts, will go a long way toward training pilots to conme off the line in a tinely nmanner in case of trouble.

Fel i pe Amunat egui

1996/ 08/ 02

Exami nation of the tow line after the crash revealed that the weak link in the tandemend was intact, and that the tug
end had no weak link and no steel ring (used to secure the line to two string release on tug). This suggests that the
line did not rel ease when the tug pilot intended it to.

1996/ 12

Also, | amcertain that Mke would want want us to learn howto avoid a sinilar tragedy. W owe it to Mke and Bill to
further refine aerotowing in general and tandemtowing in particular. MKke left us a legacy in the formof a comunity



of hang glider pilots where there had been none, a comunity that hel ped its nenbers ease the pain of his departure. W
owe it to himto keep it alive

Greg DeWl f
2000/ 08/ 29

One of the nost inportant factors neking aerotowi ng as safe as it is nowadays (and nuch safer than it was in the past)
is the rel ease systemwe enploy. Being able to pin-off within a second or two of recognizing a situation going sour is
key. The lack of that ability was a major contributing factor in Bill's accident several years ago, | MO

Ji m Rooney

2007/ 08/ 01

What ever's going on back there, | can fix it by giving you the rope.

It's nore of this crappy argunent that being on towis sonehow safer than being off tow

+++
Anal ysis - TE

01. Much has been made of the issue of the glider's alleged overstrength weak |ink, however... The reporters sonehow
seemthe niss the fact that the back end weak link's strength is conpletely irrelevant if it exceeds the rating of the
front end weak |ink.

02. Felipe's report shows that the tug end weak Iink failed before the glider's and thus indicates nonconpliance with
USHGA gui delines. (It appears that the tug pilot actuated his release after the failure of his weak link and | ost the
ring which engages the rel ease.)

03. The glider's only weak Iink was at the top end of the prinary bridle - in direct violation of the aerotow ng
regulations. Had it failed and the bridle wapped at the towring the glider would no | onger have been weak |ink
protected and its only release - which was likely marginal to begin with - would have been have been subjected to at
| east twice the anticipated | oad.

04. Dennis estimates that - even had the tug's weak |link been heavier than the glider's - the tow tension would have
been Iimted to around 600 pounds. This would translate to about 1.2 Gs which is a very appropriate figure for any
glider.

05. The nechani cal advantage afforded by the tug's release was entirely i nadequate for the job - in violation of the
gui delines - and the safety of the tug was thus actually jeopardized and the safety of the glider could have been. This
deficiency could have easily turned this incident into a triple play.

06. The stellar inadequacy of the tug's rel ease, however, played no part in the fatalities. By the tine it was brought
into play and failed the glider was far beyond the point of no return

07. The actuation of the glider's release required a surrender of the grip on the basetube and thus a potenti al
critical loss of control

08. Releases are required to be operabl e under zero tension and the glider's was extrenely poorly suited to this task.
Slack line rel ease woul d have required the use of both hands. The release used was sinmlar to the one which was
believed to be and very likely was a factor in the Janes Sinpson fatality. No nmention was nade regardi ng the anchoring
of the lanyard.

09. The glider was deliberately releasing the bottomend of the bridle and had no neans of releasing fromthe top in
the event of a bridle wap at the towring. Even under normal circunstances in benign conditions at altitude a rel ease
with that conplication could easily have proved i medi ately fatal

10. Such a rel ease cannot be considered "operational” and is thus in violation of the aerotow ng regul ati ons.

11. A glider low behind the tug is a de facto request for the tug to drop and, if possible, increase power, but this
was not understood by the tug pilot who, instead, at |east continued his clinb and may well have attenpted to increase
it. The mssed conmunication should not have mattered. Getting "away fromthe ground a little quicker" is never a
great idea unless everyone has a confortable reserve of airspeed.

12. Additionally, the tug should have noved to the left to accombdate the glider as nuch as circunstances permtted.
13. Sunmary:

A glider | oaded towards the upper end of its capacity was |aunching in high density altitude conditions behind a tug
whi ch was hard pressed to deliver the power for a confortable safety margin. One can al nost predict the outcone based

on those facts al one.

The glider was flying w th inadequate speed and should have i nmedi ately gotten the nose down and rel eased but instead
nosed up in an attenpt to stay level with the tug.

The control conpromi se necessitated by rel ease actuation could have been (but probably weren't) a disincentive to tinely
term nation of the the tow

At this point the lives of the glider pilots becane dependent upon the actions of the tug pilot who failed to understand
what was goi ng on behind himand did the opposite of what was required.

The glider pilots were nushing and in desperate need of power but soon realized that they were never going to get it and
were living on borrowed tine. They were partially stalled and would crash as soon as they lost the tow line either
through a rel ease or weak link failure at either end.

And nmeanwhile at the front end end the tug pilot is trying to reduce tension, get his shoddy release to function, and
i nduce a weak link failure because in hang gliding tow culture there is no problemthat can't be solved by reducing or
dunpi ng line tension

The front end weak |ink eventually failed and two people died when it did. And still in hang gliding tow culture there



is no problemthat can't be solved by reducing or dunping line tension. An advisory was circulated by USHGA | ong after
this accident when it was better understood but renains al nbst universally ignored.

This accident is enblenatic of a great deal of what's wong with hang glider towing culture - people on opposite ends of
the tow |line working towards conpl etely opposite objectives. The training and weak link inplenentation is all geared

towar ds dunping the glider at | ow tension no natter what the circunstances while the people with the nost to | ose and
actual ly experience how the glider is being affected would give the farmto stay on with all the tension they can get.

05

1998/ 01

Towi ng Al oft - Page 349

I witnessed a tug pilot descend |ow over trees. His towine hit the trees and caught. His weak |ink broke but the
bridl e whi pped around the towine and held it fast. The pilot was saved by the fact that the tow ine broke!

+++
Anal ysis - TE
One can only wonder in amazenent why the authors of this extensive and popular text on hang glider towing seemto have

such enornous difficulty conprehending the thirteen words in the follow ng sentence fromthe USHGA aer ot ow ng
regul ati ons:

A weak |ink must be placed at both ends of the tow |line.

Survival in aviation isn't supposed to be governed by luck. |It's supposed to stem from adherence to comobn sense rul es,
procedures, and equi pnent standards.

| note that, a year before this book was unl eashed upon the public, a letter to the editor of mne was published in Hang
diding nmagazi ne advising that, as an alternate safe configuration, weak |links be installed on both ends of bridles.

But that's not the way the experts do things so it was another eight years before the practice gai ned any acceptance -
after the idea finally dawned on the operators of a flight park - and sone | evel of inplenentation started rolling. For
sonme unknown reason however, it's deened useful only for the glider end of the line. Everybody's quite content to
continue running the tugs in luck node. And why not? They got away with it once. No reason to believe that their |uck
won't continue to hold (unless, of course, next tine the tug is trailing a NEWtwo thousand pound Spectra tow |ine).

06
1998/ 05/ 15

Ri chard G- aham

Bill Bryden
1998/ 12

Unfortunately, we suffered a fatal towi ng accident earlier this year but only recently received sone details about it.
Ri chard Graham and advanced pilot with 24 years of experience, was fatally injured in a towi ng accident on May 15, 1998
near Grover, Col orado.

Rich was platformlaunch towing in strong (25-30 nph) wi nds crossing 35-40 degrees to the tow road. Thermal activity
was al so reported as noderately strong. The | aunch sequence conmenced with the "go to cruise" comrand, and the glider
cleared the tow vehicle. Approxinately 300-400 feet of |ine unspooled, and according to the data nenory in the vario
the glider reached about 80-90 feet AGL. The pilot then radioed to the vehicle driver to stop, and a few seconds | ater

the VOX on his radio transmtted the words, "Ch no." The glider inpacted in a steep nose-down attitude and then
i nverted.
It is suspected that no attenpt was made by Rich to release since the towine was still attached after inpact, and the

rel ease and wi nch were determned to be functioning properly before and after the accident.

After this accident and other simlar towi ng accidents and incidents, a conmon reaction by many pilots is to question
why the weak link did not break. Too often the discussion evolves into questioning the breaking strength of the weak
link and suggesting that weak links with | ower breaking threshol ds be used.

| was recently told about a platformlaunch towing incident a close friend experienced of which | was not aware. He
| aunched and was quickly turned away fromthe towine. This progressed to a |ockout, crashing the glider into soft
ground which spared the pilot serious injury. Wen asked why he hadn't rel eased, the pilot commented, "I thought the
weak |ink would break!" For those unaware, a weak link is very sinply a device, typically a loop of string, added to
the tow systemthat is intended to break in the event that towline tensions exceed a safe or desired threshold, thus
freeing the glider fromthe towine.

I've heard pilots comment that they believed the weak |ink would break, safeguarding themfromthe evils of |ockouts,
hi gh angl es of attack and banking turns away fromthe tow This belief is predicated on the notion that these maneuvers
cause increases in tow force and thus break the weak link, freeing the pilot of the towine.

They m ght break, but nore regularly will not. The reason should be obvious, but for sonme reason often is not for many
pil ots.

+++

Anal ysis - TE



Where oh where could hang glider pilots have possibly gotten the idea that the weak had sonething to do with keeping the
pilot and glider fromslaming into the ground on tow? Perhaps they read the followi ng fiction published in Tow ng
Al oft (by Dennis Pagen and Bill Bryden) four nonths earlier:

Fortunately we have good defenses agai nst | ockouts. These defenses include liniting the tow forces by using weak
links...

A weak link is the focal point of a safe tow ng system

A weak link is a very sinple device--typically a loop of line--that is intended to break in the event tow ine tensions
exceed a safe or desired threshol d.

As di scussed above, aerotowing is a constant speed formof towing and the tow forces can vary dramatically in response
to thermals, sink, pilot actions, etc. A weak link is required that will not break needlessly in response to noderate
thermals, or pilot inputs, yet will break at a | ow enough point to avoid disaster or excessive pilot panic.

A weak link is a fuse that protects the equi pnent--your body!--on an overloaded circuit.
Al ways use a weak |ink when tow ng--weak |inks save lives.

O course, your weak link should break before the | ockout becones too severe, but that assunes a properly applied weak
[ink.

or these little gens from Wl | aby:

A weak |ink connects the V-pull to the release, providing a safe linmt on the tow force. |If you fail to naintain the
correct tow position (centered, with the wheels of the tug on the horizon), the weak Iink will break before you can get
into too much trouble.

In an excessive out-of position situation, the weak link will snap before the control authority of the glider would be
| ost.

and Quest:

The strength of the weak Iink is crucial to a safe tow. It should be weak enough so that it will break before the
pressure of the towline reaches a | evel that conpromi ses the handling of the glider..

Conpare/contrast to this statenent fromforner USHGA Towi ng Conmmittee Chairman Steve Kroop - who actually had a clue as
to what he was tal king about:

2005/ 02/ 09

A weak link is there to protect the equipnment - not the pilot. Anyone who believes otherwise is setting himself up for
di saster.

And that is a very large part of the pathetic history of hang glider towing. The approach has always been that it's
acceptable to use releases that you can't get to when you need them because your flinmsy weak |ink can al ways keep you
within the imt for safe operation. Hang gliding culture set itself up for disaster on Day 1, reaps the consequences
on a steady basis, and will continue to do so unless radi cal changes are nmde.

And it doesn't matter how properly a release is functioning before or after an accident if you can't get to it when you
need to.

M ke Lake
2009/ 07/ 04

| adnmire the undoubted skill and bravery of pilots who are able to deliberately break a weak link to get them out of
troubl e.

That this technique can be relied upon horrifies ne.

axo
2009/ 06/ 18
Tad... Thanks for the links to the Dynanic Flight reads on | ockouts and weaklinks. | nust confess | was one of those

expecting the weak link to break in case of an ugly | ookout before reading that. The info on that site is very clear
and makes a | ot of sense.

And still we're teaching people that the function of the weak link is to keep the glider safe and under control
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17: 45

i nstructor:

Jani e Al exander
st udent :



Frank Spears, Jr.

Bill Bryden
1999/ 01
The acci dent occurred near Groveland, Florida. Conditions were nellowwth a light two-to five-nph w nd.

The glider was equipped with tricycle | anding gear consisting of castering wheels nounted to the control bar, and aft, a
tai |l wheel assenbly supporting the keel. This wi dely used systemallows the glider to |launch and land rolling on the
gear, elimnating the need for a launch cart. The harness was the over/under style tandem harness that is used in a
nunber of tandem operations around the country. The 175-pound instructor was in the top harness and the 198-pound
student was in the | ower.

This was the student's 10th instructional flight and his training was progressing nornally. On this flight the student
was flying the glider, hands on the basetube with the instructor at the "ready" position on the downtubes. After

| aunching the glider popped up a bit high behind the tug, but the position was soon corrected. This suggests that the
student was controlling the glider with the instructor initiating the correction either verbally or physically.

Shortly thereafter, the glider began oscillating in roll and yaw, again suggesting the student was piloting and over-
controlling the glider. At a point just before things went bad, the tug clinbed and the glider got |ow behind the tug.
At about 75 feet AG., one of the oscillations progressed into a left turn that quickly accelerated into a bank of
approxi nately 80 or 90 degrees, at which tine the rope was released fromthe glider. The glider then slipped/ dove into
the ground inpacting on the left |eading edge, then nose, finally rolling over on the right |eading edge and ki ngpost.
The occupants inpacted the ground with major injury to the head, neck, back and internal organs of both. Frank died at
the site and Jam e the nest norning at the hospital.

I NVESTI GATOR COMMENTS

Wil e there nmay have been a wind gradient at about 75 feet, it is not believed that the conditions were a nain
contributing factor. In the investigator's opinion, the student was probably allowed to fly the glider too nmuch at the
critical time near the ground. Wth the student having nore body mass and possi bly being stronger, and being in the

| ower harness position which affords nore control and |leverage, it is possible that the student's control efforts
overpowered the instructor's. Earlier in the day the student had flown with an instructor who outwei ghed himand |ikely
woul d have renenbered the anmount of control effort required then, which would be excessive with the nmuch |ighter

i nstructor.

+++
Anal ysis - TE

Wth everything el se that was going wong the tug clinbed above the glider, thus putting it at a higher pitch attitude
whi ch woul d have and did translate to a nore severe stall if and when the aircraft were separated.

08
1999/ 02/ 27

Rob Ri char dson

Bill Bryden
1999/ 06

Rob Ri chardson, a dedicated instructor, died in an aerotowi ng accident at his flight park in Arizona. He was conducting
an instructional tandem aerotow flight and was in the process of |aunching froma ground | aunch vehicle when the
acci dent occurred.

Rob had started to |launch once but a premature tow line release termnated this effort after only a few neters into the
launch roll-out. It is suspected the cart was rolled backwards a bit and the tow line was reattached to begin the

| aunch process again. During the tug's roll-out for the second |aunch attenpt, the tug pilot observed the glider clear
the runway dust and then begin a left bank with no i mediate correction. At that point he notice the launch cart was
hangi ng bel ow the glider and i mediately released his end of the 240 ft. tow line. The tug never left the ground and
tug pilot watched the glider continue a hard bank to the left achieving an altitude of approximately 25 feet. |npact
was on the left wing and then the nose of the glider. Rob was killed inmediately from severe neck and head trauna.
Rob's body |ikely cushioned nuch of the student's inpact. She was basically uninjured but suffered short term nmenory

| oss (not uncomon in hard crashes) and did not recall the events of the accident.

O particular note is that the |launch cart was not observed dangling fromthe glider. Rather it was seen positioned

bel ow the glider exactly as when the glider is resting upon the cart when on the ground. The cart construction was a
rather typical triangle type arrangenent. Approxinmately nidway between the rear wheel and two front wheels, a cross
menber was connected between the two nmain franme rails running fore and aft. This cross nenber was parallel to the
glider's control bar and |ocated at about the pilot's waist when the pilot is positioned ready to |aunch. The tug pil ot
noted after the incident that the tow line was routed under this frane nenber on the cart and then connected to the

rel ease.

It is speculated, that after the aborted first launch, the bridle fell below this frame menber and when it was picked up
to reattached the towline, it was pulled up but inadvertently was | ooped under the cross nenber. This would be
consistent with the tug pilot's observations of the towline after the crash and woul d explain how the cart could be
hel d beneath the glider with the glider still positioned in the control bar and keel cradle points while airborn

Towi ng Al oft
1998/ 01

Pro Tip: Always thank the tug pilot for intentionally releasing you, even if you feel you could have ridden it out. He
shoul d be given a vote of confidence that he nade a good decision in the interest of your safety.



Wlliamdive
2005/ 02/ 11

| give "emthe rope if they drop a tip (seriously drop a tip), or take off stalled. You will NEVER be thanked for it,
for often they will bend sone tube.

2008/ 12/ 24

I've seen a few given the rope by alert tug pilots, early on when things were going wong, but way before it got really
ugly. Invariably the HG pilot thinks "What the hell, |I would have got that back. Now |'ve got a bent upright."

The next one to come up to the tuggie and say "Thanks for saving my life." will be the 1st.

Ji m Rooney

2007/ 08/ 01

What ever's going on back there, | can fix it by giving you the rope.

It's nore of this crappy argunent that being on towis sonehow safer than being off tow
+++

Anal ysis - TE

Apparently the rel ease configuration wasn't deenmed of sufficient inportance to include in the report but virtually al
tandemgliders used in aerotowing in the US are fitted with a release of the foll ow ng description

A nodified Wchard 2673 spi nnaker shackl e serves as the core nechanismand is harnessed to the keel at a point fore
enough to trimout the pitch control pressure. It is actuated by a bicycle brake |ever velcroed to the control frane
which transnits force to the spinnaker shackle latch via cable strapped to a downtube. And the brake | ever is al nost
al ways nounted on the downtube.

This description is consistent with the recollections of John and Dal e Stokes who took tandemflights with Rob a short
time (weeks, nmonths) before the accident.

The spi nnaker shackl e was not designed for the job it is asked to do in hang gliding towing and i s dangerously
problematic in that environment. Furthernore, it is not designed to be used in conjunction with a cable lanyard and the
conbination is predictably nore problenmatic.

In this incident (and in nmany others) the cable afforded too much resistance to allowthe latch to seat reliably. This
sort of failing can be fatal in and of itself but here it was nerely the trigger for the interruption of nornal
procedure which catalyzed the fatality.

It is highly likely that Rob was i medi ately aware that sonething was seriously am ss the instant the dolly started
rolling. Had his release actuator been in hand - as is required under the regulations of the British Hang diding and
Par agl i di ng Association - it would have been a sinple matter for himto i medi ately abort the tow The rel ease actuator
was practically accessible in the first seconds but his instinct as a pilot would have been to control the glider. And
after the glider had attained enough airspeed to start beconi ng buoyant his best option was behind him

The glider and | aunch dolly were soon observed airborne, turning, and clinmbing by Corey Burk, the tug pilot who reacted
- according to hang gliding aerotow protocol - by al nost i mediately actuating his rel ease.

It nust be noted that Rob was alive and clinbing before tension was dunped and dead i medi ately afterwards.
It nust also be noted that the bank was not described as "hard" until AFTER the glider had been rel eased.

It is highly unlikely that an observer 240 feet distant froma glider has a better assessnent of the glider's situation
than does the pilot flying it.

If the proper response at that nonment WAS to dunp tension it should have been the glider pilot's decision to make.
Since the glider pilot had not dunped tension at that point one nust al nost certainly conclude that either dunping
tensi on was an i nappropriate response or the glider pilot |acked adequate equi pnent to effect the separation

Neither alternative is acceptable in |ight of the consequences.

Granted, an argunent can be nade that the consequences could have been even worse had rel ease been further del ayed but
gliders on tow have been able to respond and fly safely out of worse situations if given tine, there is a good record of
outconme for gliders with dollies bound to themif kept on tow, and it is seldoma good idea for the pilot of one
aircraft to be second guessed and deprived of options by the pilot of another at a renpte vantage point. As was stated
in an early article on center of mass towing in the 1983/05 edition of Hang didi ng nmagazi ne, "Experience shows that an
observer is usually wong."

Hang gliding has got a very big problemwith tug pilots who think it's their job to fly two planes at once.

For further discussion of this accident see the LINKS section
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1999/ 12/ 11

Debbi e Young

Bill Bryden
2000/ 02

Qur sport suffered a tragic fatality the evening of Decenber 11. Debbie Young, age 43, an enthusiastic new novice-leve



pilot died frominjuries suffered in a hang gliding crash.

Deb successfully launched a begi nner glider from ground-launch cart being towed with a static-line tow system At
approxi mately 125 feet (estinates by observers ranged fromless than 100 up to 150 feet), her glider started turning
relative to the towine. GCbservers did not note corrective action by the pilot. The glider turned enough that the tow
bridle strongly contacted the flying wires and/or the pilot strongly contacted the control frane of the glider. The
resulting lateral force on the control frame pulled the glider into an aggressive |lockout. The glider rolled over
extrenmely quickly and dove into the ground in a manner of only several seconds.

An instructor nentoring Deb during her early solo tows radioed release instructions and the tow was aborted, but it was
observed that her hands appeared to not |eave the control bar to effect release. Towl ine tension was controlled at 120-
130 pounds and the towine release's integrated weak link did not break. (Nor should it have broken. Reference this
colum in the Decenber, 1998 issue for a detailed discussion as to why it should not have been expected to break.)

The rapidity of the | ockout was absolutely stunning to those observing the event. The glider went from bei ng banked
approxi nately 25 degrees and angl ed roughly 45 degrees to the towine, to being rolled over and pointed down in |ess
than two to three seconds after the rollover. This may sound |ike an unreasonably brief tinme, but renmenber that 10 nph
equal s 15 feet per second, and a hang glider diving straight down at only 30 nph would travel 90 feet in two seconds.

When a towine strongly contacts the front flying wires or the pilot's body is pulled into strong contact with the
control frame or rear flying wires, a lateral, sideways pulling force is applied to the control frame. This force very
strongly causes the glider to bank and turn further away fromthe towine and will easily be nmuch stronger than any

wei ght shift the pilot may effect. This is a |lockout, and releasing and terninating or reducing the tow force are the
only nmeans of escape at this point.

This tragic accident vividly denonstrated how rapidly a | ockout can occur, and teaches the |lesson that pilots nust NOT
be hesitant to rel ease when their glider gets turned too nuch. Unfortunately, | can not effectively comuni cate how
qui ckly and aggressively this nay occur. Dennis Pagen infornmed ne several years ago about an aerotow | ockout that he
experi enced. One nonent he was correcting a bit of alignment with the tug and the next nonent he was nearly upside
down. He was stunned at the rapidity. | have heard sinilar stories fromtwo other aerotow pilots.

Under st andi ng how incredi bly fast this can occur, we should question and reexani ne the procedures and equi pnment utilized
to abort a tow. Many payout wi nches enploy a pressure-dunp valve to quickly drop pressure, but sone have to be cranked
down and nost utilize a hook knife to sever a towine. Mny, if not nobst, tension-controlled, static-line tow systens
require the vehicle to aggressively brake and then the driver to cut the Iine or back up as required. Many stationary,
pay-in wi nch systens can drop tension sonewhat quickly and others are rather pokey at dunping tension. In addition

sonme do not enploy a quick nechanical systemto sever the line, relying upon an operator with a hook knife or ax to
acconplish this energency task.

If a lockout occurs and the glider rolls over, when the tow tensions are reduced with the glider in this position it my
pul | out flying opposite the original towdirection. |If the towine or bridle connect to the pilot or glider above the
control bar, this will be wapped down and around the control bar or frane, and any residual line tension will pull in
the bar, pitching the nose down. Fifteen to twenty pounds can "stuff" the bar and dive the glider into the ground,
hence the extrene inportance of dropping the line tension to zero or severing the line at the towrig and the pil ot

rel easi ng.

Fromthe tinme Deb's tow was noted as going bad, there was only about two or three seconds to conpletely terninate the
tow and provide the glider with ZERO line tension, giving it a couple of seconds to pull out of the dive. Problens
encountered at lower altitudes would permt even less tine for pilot and tow crew reaction. The inplications of this
establ i sh sone equi pnent requirenments that sonme towrigs likely don't accompdate. |'mnot leveling criticisnms. |
sinply don't think the sport or the industry fully understood or conprehended the rapidity with which these | ockouts can
occur, and hence these corresponding needs. | didn't.

Payout wi nches absolutely nust enploy a tension-dunp valve. A guillotine or other automatic line cutter to sever the
line is also required. A quickly rotating or free-spooling winch drumcan spin off extra line resulting in a junble and
snarl. You likely don't have tine to snatch a hook knife, then grab and cut a line in two seconds or less. Wth
static-line tow systens the line tension nonitor at the vehicle nust have a quick-release that the driver can actuate in
a fraction of a second, cleanly releasing fromthe vehicle. Stationary pay-in wi nches (including scooter systens) nust
be able to stop and dunmp tension alnost instantly. Inertia and hydraulics nay preclude this, and as with a payout w nch
a line snarl can occur, thus likely making line cutters that can be activated very quickly nmandatory.

A secondary observation fromthis accident is the occurrence of pilots freezing during a monent of panic. During tandem
trai ning, Deb had been taught how to correct glider and towline alignnent during a tow and had been instructed when it
was necessary to release. Her instructor had sinulated | ockout scenarios, covertly banking the glider while she was
flying, and testing how she reacted and rel eased. She perforned this superbly. During her second solo tow she got a
bit angled to the towline and denonstrated that she knew when and how to rel ease. Before each of her solo tows she was
qui zzed about what to do if the tow bridle touched the flying wires and was required to denonstrate the rel ease action
Still, it would seemthat fear or panic overwhel ned her during this incident and she froze.

Thi s phenonenon has janmed fear into the hearts of nbst instructors at sonme point during their careers. Unfortunately,
there is no way to really test a pilot for this tendency during training. Situations can be created to incite a degree
of panic in a student and sone might freeze. But for those who don't, they know it is a training scenario, and in the
back of their minds know the instructor is controlling things, protecting their safety. Renobve this safety net, during
a real energency -- and who knows what a pilot mght do -- even experienced pilots have been seen to freeze in an

ener gency.

Knowi ng that all pilots, but especially new pilots, are potential candidates for brain | ock, and considering the
rapidity with which a | ockout can occur, the tow system and ground crew nust be capable and prepared to save a pilot as
soon as possible should the tow go bad. The equi pnent nust be able to accommpdate this and the crew nust be trained to
performthis.

A third lesson fromthis event was highlighted during discussions with pilots several days later. After the crash, an
instructor sprinted to Deb's aid, arriving just nmonents later. He sliced through the hang straps and began CPR in
scarcely nore than a minute. Two other observers present assisted until a firefighter arrived, and his instructor
conti nued conpressions for paramedics until she was transported to the trauna center. Another pilot sumobned the

anbul ance with a cell phone, providing |ocation and directions. It was commented by a few pilots that they were gl ad

t hese particul ar people were present, because they woul d not have known what to do, or didn't have a cellul ar phone, or
didn't recall the road nane, etc.

Pilots with first-aid training nust be present each flying day, and there nust be enough of themso that there are

al ways a few around when everyone else is flying. This neans that nost folks in a club need to have first-aid and CPR
training. This is a good tinme of year to contact the Red Cross and schedule the training. CPR efforts sustained Deb

till she arrived at the hospital where the trauma team battled for nearly an hour attenpting to save her. Tragically,
she died, but the CPR gave her a chance she never woul d have had ot herwi se.

A tel ephone, cell phone or radio capable of reliably reaching energency services through a phone patch nust be present



whenever folks at a flying site, and EVERYONE nust know where to find it and how to use it. Everyone nust either know
by heart or be able to pronptly access the address and specific directions to the accident site. Everyone nust know
where the club's first-aid kit is |located. Your club does have one doesn't it? This kit shouldn't be just a boo-boo
kit, but have supplies for significant |ife-threatening injuries.

This month's incident colum was personally particularly troubling to wite. | knew Deb. | was there. | saw her
crash. Her husband saw the crash and we cried together at the hospital. During the thousands of tows |I've nade and
probably tens of thousands | have w tnessed, | had never seen a true, hardcore | ockout, nothing close to this. | am
still stunned by how fast it occurred. | did not fully conprehend Dennis's |ockout when he described it to ne. | do
now. These nust be treated with a great deal of respect. It is nowclear to ne that tow equi pnent nust be capabl e of
termnating a tow, including severing or releasing the line alnost instantly. Taking a few seconds as required with
many systens, and previously considered adequate by nuch conventional wi sdom is nowclearly too long. Pilots can
freeze in a panic, and tow observers and proper equi pnent nust be capable of assisting themout of a disaster as nuch as
possi ble. Your flying comunity nenbers nust be prepared to quickly react to an acci dent and have the proper

conmuni cations and first-aid equi pment at the ready.

| hate witing about fatal accidents and | usually agonize over these articles for hours and days, trying to identify
the relevant | essons and to say things with proper sensitivity but enough objectivity toward | essons to be | earned.
Pl ease spare ne that and work aggressively to not lose a fellow pilot this new year.

+++
Anal ysis - TE

01. Incredibly, given the length and detail of this epic accident report and all the references to control and need for
speed in releasing in this situation and many others like it, is there anywhere the slightest indication of the rel ease
configuration with which the pilot was equi pped.

02. The report does nmake it quite clear however, that actuation required renmoval of a hand fromthe basetube (big
surprise).

03. Frequently, as is the case here, one hears reports that "Observers did not note corrective action by the pilot."
Statenents like this should not be taken to nmean that pilots aren't taking every ounce of corrective action they can
nmuster. | suspect that, nore often than not, all they're really observing is a glider that isn't responding to
corrective action. Hang gliders - on and off tow - often take a very long tine to respond to corrective action - tine
ci rcunstances nmay or nmay not permt.

04. O course it was observed that her hands appeared to not | eave the control bar. She was trying to control the
glider. And it's a control bar. No one in sinilar circunstances is going to be able to take a hand off the control
bar .

05. | do not buy all these accounts of new pilots "freezing" at the critical nmonents. Highly experienced conpetition
and professional pilots die in circunstances nearly identical to this set on frequent enough occasions. Wen it's a new
pilot - he froze. Wien it's a sky god - there was nothing he could have done. W can't afford to be sendi ng ANYBODY up
wi th junk equi prent and ask himto conpensate by doing the inpossible. Dennis Pagen survived a | ockout because he was
LUCKY enough to have had enough air. Debbie didn't because she wasn't.

06. Gven that it is known in this case that the pilot was fatally slamed with no nore than 130 pounds of tow tension
one wonders how peopl e can clai mdecade after decade that one can be kept safe by a 200 pound weak |ink

07. Bill and hang gliding culture put a ot of msplaced focus on trying to prevent these sorts of accidents by relying
on an observer at the upwind end of the towline to dunp tension or sever it. This strategy is al nbst conpletely
del usi onal

08. Pilots can die as easily if tension is dunped inappropriately as they can by being trapped on the line. As we see
once again, these situations can go to hell before anybody has tine to blink and a renbte observer is a | ousy bet for
assessing the situation, naking the right call, and executing the best response. The pilot is always in the best
position to know what's going on and what to do about it. But he has to be equi pped well enough to be able to do
sonet hi ng about it.

09. Tug pilots have mirrors, are never nore than 250 feet away fromthe glider, have a pretty good feel for what's
going on with the air and the glider and a pretty lousy record of hel ping the glider by doing anything other than

mai nt ai ni ng tensi on and nmaneuvering to naintain or regain proper relative position

10. CPR and hook knives are equally useful in hang glider towing. By the tinme they cone into play it's way too | ate.
This was probably the nbst successful application of the technique in the history of hang gliding and all it did was
keep a heart beating for an extra hour

11. If we wanted to get the best bang for the buck we'd have skipped the first responder training and spent the tine
fabricating a battery powered rel ease operated by a switch at the end of sonme wires running up our sleeves.
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Hi ghly experienced nountain pilot aerotowi ng a new y-purchased glider experienced a | ockout at low altitude. Wtness
reports indicate that the glider began oscillating inmediately after |eaving the | aunch dolly. The weak |ink broke
after the glider entered a | ockout attitude. Once free, the glider was reportedly too | ow (50-65 AG., estimated) to
recover fromthe unusual attitude and inpacted the ground in a steep dive. The pilot suffered fatal injuries due to
blunt trauna. There is no evidence that the pilot made an attenpt to release fromtow prior to the weak |ink break, the
gate was found closed on the Wallaby-style tow rel ease. Reports indicate that this was possibly only the second tine
the incident pilot had flown this new glider (a replacenent for a smaller Xtralite 137), and that the previous flight
had taken place at a foot-launch site. The pilot's last reported aerotow flight at this site took place in Qctober of
2003.

Angel o Mant as
2005/ 08/ 30

Scenario - Mke's accident happened during m dday thernal conditions. He was flying a Moyes 147 Litesport, aerotow ng
it off of a launch dolly. Several witnesses saw the accident, but | give Dave Wedon's account the npost wei ght, because
a) He saw the entire event, fromstart to finish, and b) He was watching several tows intently to see what conditions
were |ike, since he hadn't towed in a while.

The tug was given the "go" signal. Dave said that alnbst as soon as M ke |aunched off the cart, he appeared to be
having difficulty with both pitch and roll control. Then, at around 50' - 60', the glider pitched up radically and
started arcing to the left. Somewhere around this tine the weak |link broke, or the pilot released. The glider
continued rotating left and dove into the ground, first hitting the left wing tip, then nose. The glider's pitch was
near vertical on inpact, confirned by the fact that the control bar, except for a bend in one downtube, was basically
i ntact, whereas the keel and one | eadi ng edge snapped just behind the nose plate junction. This all happened fairly
qui ckly. Based on witness and tug pilot accounts, the glider was never over 100

Despite hel p reaching himal nost instantly, attenpts to revive himproved futile. MKke suffered a broken spinal cord
and was probably killed instantly.

Causes - In exanm ning the circunstances surrounding the accident, it seens to nme that several factors, which by
t hensel ves m ght not cause najor problenms, conbined to lead to Mke's losing control of the glider

1) New, high performance glider

2) Larger size glider than what he was used to.

3) Afast flying tug (Kol b)

4) Flying through a thernal just after |aunching.

5) A rearward keel attachnent point on the "V' bridle.

M ke had only one previous flight on his new Litesport, in |laminar coastal ridge soaring conditions. Although he flew
over two hours, he probably never flew the glider at the speeds encountered when aerotowi ng. M ke had nmany aerotows on
a Moyes Xtralite, but according to Matt Taber, the Litesport doesn't track as well at high speed. The Litesport was

al so bigger than his Xtralite, which would nake it |ess responsive and harder to control

The tug used was a Kolb ultralight. Al though this tug had an i ncreased wi ng span than normal Kolbs, it still tows at a
hi gher speed than a Dragonfly. | can tell you fromny own experience that it is harder to tow behind a faster tug.
Soon after launching, the glider and tug flew through a strong thernal. This is confirnmed by w tnesses watching the

tug, and the tug pilot's reporting a strong spike in clinb rate.

Here is where sonme controversy night cone in: on exanining the weckage, Arlan (tug pilot) saw where the upper "V'
bridle was attached, and inmediately felt that that was a possi ble cause of the accident. It was attached at the hang
point, and in his opinion, was too far back for a stable tow. Since then, there has been debate on whether or not that
was a safe attachnment point. That positioning on the keel was recomended to himby the seller, and apparently nany
other pilots have towed a Litesport fromthe sane position. Shortly after the accident, sone pilots in Wsconsin did an
aerotow of a Litesport fromslightly behind the hang point, and reported it towed fine.

| agree with Arlan that the upper bridle attachnent point contributed to the accident. The test done in Wsconsin was
done early in the norning in stable conditions, and the pil ot weighed 50 nore pounds than M ke. Just because others
have nanaged to tow with this upper bridle position, doesn't nean it's safe, especially for pilots on the light end of
t he wei ght range.

To sumup, Mke was flying a glider that was bigger than what he was used to, with less stability at the higher speeds
needed to stay behind the Kolb. Even with Mke's hang gliding experience, these factors would tax his abilities. These
difficulties would be magnified by the de-stabilizing effect of the rearward keel bridle attachment and the faster speed
of the Kolb tug. Already struggling (as witnesses state), when Mke hit the thermal, a difficult situation becane

i mpossible. Mke lost control, and either |ocked out or stalled, leading to his dive into the ground.

How can we prevent this from happening in the future?

A proper keel attachnment woul d have nade the glider fly faster without a lot of bar pressure. It also would have nade
the glider nore stable in yaw, because the tow force would be farther in front of the CG M own experience has been
that since noving nmy keel attachnent further forward, tows are nmuch nore stable.

Using a tail fin - Tail fins definitely help stabilize gliders on aerotow, especially high performance gliders that my
be less stable in yaw A too rearward keel bridle attachnent can be overcone with a fin. Mny aerotow parks use tai
fins on their deno gliders. The downside to fins is that they can nmake thermaling difficult on nmany gliders, but they
can still be a valuable tool to make your glider safer while you figure out where your keel bridle attachnent shoul d be.

First tows of new gliders in smoth conditions. It is much easier to aerotow a new glider when the air is snooth.
Learn how the glider tows in calmair, nake any equi pnment adjustnents necessary, then later tow in mdday, thermal air.

Practice flying your glider fast before aerotowing it. |[If you foot l|aunch or static tow your glider, you can literally
fly for years without ever flying at the speeds involved with aerotowing. Even platfornif payout w nch tow ng doesn't

i nvol ve those speeds. Practice pulling in the bar and keep it there. Easy? Nowtry to nmake a snmall heading correction
and keep it. Good chance you'll be PIG ng all over. This kind of practice definitely pays off.

Wnd streaners along runway. |It's agreed that Mke hit a strong thernmal shortly after |launching. Placing streaners on
both sides of the runway, at regular intervals, would help detect if a thermal is com ng through the takeoff area. |If
all the streaners are pointing the same way, it's safe to launch. |If sone of the streaners start noving ot her

directions or reversing, it's obvious sone kind of turbulence is coning through. This is not a newidea, it's not
expensi ve (wood stakes and surveyor's tape) yet |'ve never seen anyone do this. Maybe it's tinme we start.

M ke was a Hang IV pilot with over twenty years experience. He was not a "hot dog" and was very safety conscious. No



one who knew M ke could believe that this happened to him Although I feel | have a better understandi ng now of what
happened, | can't help feeling that if this could happen to him none of us are safe.

Peter Birren
2005/ 02/ 08

This scenario is | MO what happened with M ke Haas at Cushing Field | ast year. H s weaklink broke at a low altitude and
he rolled off the stall

+++
Anal ysis - TE

01. As usual, no reporters felt that the nounting |ocation - downtube or basetube - of the brake |ever rel ease actuator
was worthy of nmention. @G ven the predom nant customin the sport and the outcome of this flight, the probability is
that it was mounted on the downtube.

02. Also, as is the popular accident report custom no nention is nade of the weak link strength, but it's a pretty
safe bet that he was using the ubiquitous single |oop of 130 pound Cortland G eenspot installed on the top end of his
two point bridle.

03. A weak link which linits this nodel glider at its maxi numreconmended operating weight to tow |line tension of 434
pounds would translate to 1.4 Gs.

04. The weak |ink which he was undoubtedly using holds about 243 pounds of tow line tension naxi mum and frequently
fails at around half of that figure. At best this weak |ink was about half as strong as it should have been. But, of
course, had it been anything the least bit stronger it would have been identified as THE cause of the accident, having
failed to keep himwithin "the limt for safe operation.™

05. Wiile the glider was not trinmed as well as it could have been with a bridle upper attachnment point nore forward on
the keel, it was in much better shape than it woul d have been had the pilot been tow ng one point (off of his shoul ders
only) as is a very common practice with gliders of this ilKk.

06. Contrary to Joe's statenent, there is no indication that this glider was | ocked out. M ke was turning but probably

clinmbing and definitely healthy until the weak link failed. And there was absolutely nothing he could have done to save
his Iife after the weak Iink failed.

07. It nmust be noted that neither the tug pilot (Arlan Birkett, the flight park owner/operator, who hinself would die
at the back end of the towline after it failed | ess than seven nonths later), nor the glider pilot rel eased.

08. The tug's release is required by USHGA' s Guidelines to be operable w thout conpronmising its control and al nost
certainly was, so it is likely that it was not actuated because Arlan deened it appropriate to continue the tow.

09. There is no like requirenent for the glider's release and it was likely configured such that it could not be
accessed wi thout a dangerous loss of control, so it is unclear whether or not it was Mke's decision to renain on tow.

10. This situation may or nmay not have been sal vageabl e had M ke been able to renain on tow - | suspect the forner and

the outcone certainly woul dn't have been any worse. But in any case his fate was sealed the instant he | ost tension and
the separation was not the result of pilot judgment.
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Denni s Pagen
2005/ 01
SUMVER 2004 ACCI DENT REPORTS

Recently two unrel ated hang gliding accidents occurred in Europe, which may have sone |essons for us. | had flown with
and knew both pilots. M descriptions and analysis are based on eyewitness reports in the first case and the fact that
I witnessed and tal ked at great length to the pilot as well as exam ned the weckage in the second case.

FATAL TOWN NG ACClI DENT

The first accident occurred in Germany at an aerotow ng conpetition. The pilot |aunched with his Litespeed and cli nbed
to about 40 feet when he encountered a thernal that lifted himwell above the tug. After a few nonents, the glider was
seen to nove to the side and rapidly turn nose dowmn to fly into the ground, still on tow, in a classic |ockout nmaneuver
The inpact was fatal.

Anal ysi s

This pilot was a good up-and-coming conpetition pilot. He had been in ny cross-country course three years ago, and this
was his second year of conpetition. Wat happened to himis not too unusual or nysterious. He encountered so nmuch lift
that although he was pulling in the base bar as far as he could, he did not have enough pitch-down control to get the
nose down and return to proper position behind the tug. This situation is known as an over-the-top | ockout.

| ampersonally famliar with such a problem because it happened to nme at a neet in Texas. Soon after lift-off the

trike tug and | were hit by the nother of all thermals. Since | was nuch lighter, | rocketed up well above the tug,
while the very experienced tug pilot, Neal Harris, said he was also |lifted nore than he had ever been in his heavy
trike. | pulled in all the way, but could see that | wasn't going to conme down unless sonething changed. | hung on and
resisted the tendency to roll to the side with as strong a roll input as | could, given that the bar was at ny knees. |
didn't want to rel ease, because | was so close to the ground and | knew that the glider would be in a conprom sed
attitude. In addition, there were hangars and trees on the left, which is the way the glider was tending. By the tine
we gai ned about 60 feet | could no longer hold the glider centered--1 was probably at a 20-degree bank--so | quickly

rel eased before the |ockout to the side progressed. The glider instantly whipped to the side in a w ngover maneuver. |
cl eared the buildings, but canme very close to the ground at the bottom of the wi ngover. | |eveled out and | anded.



Anal yzing nmy incident nade ne realize that had | released earlier | probably would have hit the ground at high speed at
a steep angle. The result may have been simlar to that of the pilot in Germany. The normal procedure for a tow pilot,
when the hang glider gets too high, is to release in order to avoid the forces fromthe glider pulling the tug nose-down
into a dangerous dive. This dangerous dive is what happened when Chris Bulger (U S. teampilot) was towi ng John Pendry
(former world chanpion) years ago. The release failed to operate in this case, and Chris was fatally injured. However
Neal kept ne on line until | had enough ground cl earance, and | believe he saved me frominjury by doing so. | gave him
a heart-felt thank you.

The pilot in the accident under discussion was an aerodynam ¢ engineer. He had altered his glider by |engthening the
front cables and shortening the rear cables to nove his base tube back. The ampbunt was reportedly 10 centineters, or
about 4 inches. This is well within the acceptable range, according to Gerolf Heinrichs, the Litespeed designer. Wy
the pilot altered his bar position in this nanner is anyone's guess, but nmy guess is that it was because he felt the bar
was too far out on the glider with the VG off. This Litespeed was the pilot's first topless glider and | expect he
wasn't infornmed that nost of the new topless gliders experience a great novenent of the base tube as the VGis pulled
through its range. The result is that the bar is so far out and the pitch pressure so strong that with the VG off, that
the standard procedure is to take off and land with at least 1/4 VG |If the pilot didn't know this he woul d have been
tenpted to nove the bar.

Factors that attributed to the accident in various degrees were the pilot's experience, the conditions and the
alteration of the base tube. To begin, he wasn't greatly experienced in aerotow ng, although he had | earned and spent
much of his flying with surface tow. It is difficult to assess the effect of the turbul ence, but suffice it to say that
it was strong enough to project himupward, well above the tug. Finally, the alteration of the basetube position could
have been a contributing factor because he he certainly would have had nore pitch authority if he hadn't done that. It
is inmpossible to tell, but perhaps the thermal that [ifted himwould not have done so as severely if he had had a bit
nore pitch travel

What W Can Learn

To begin, alteration of our gliders should not be done without full agreenent and gui dance fromthe factory or their
trained representatives. Even with such approval, be aware that the factory m ght not know how you will be using your
equi pnment. Changing the pitch range of a glider is a fairly serious matter and should only be done with ful
understandi ng of all the effects.

Secondl y, over-the-top | ockouts are not frequent, but common enough in big-air towing that tow pilots should all have a
plan to deal with them Think about this: Wen we are lifted well above the tug, the tow system forces becones sinlar
to surface towing, with the limt of towforce only being the weak Iink. The susceptibility to a | ockout is increased
in this situation.

My experience leads ne to believe that a strong thernmal hitting when | ow can push you vertically upwards or sideways

before you have tine to react. |If this happens when | amlow, | fight it as hard as |I can until | have clearance to
rel ease safely. |If |I amhigh above the tug, | stay on line with the bar pulled in as far as possible and keep nyself
centered if at all possible. | fully expect the tug pilot to release fromhis end if necessary for safety, but in the
case of a malfunction, | would rel ease before endangering the tug.

We are taught to release at the first sign of trouble, and | fully support that general policy, but in sonme cases, the
troubl e happens so fast and is so powerful that a release | ow woul d have severe consequences. In ny case, | was
instantly hi gh above the tug with a strong turn tendency and a release at that point would have been ugly. The nain
point for us to understand is that we nust gain our experience in gradually increasing challenges so we can respond
correctly when faced with different enmergencies. It should be made clear again that a weak link will not prevent

| ockouts and a hook knife is useless in such a situation, for the second you reach for it you are in a conproni sed
attitude.

Thirdly, experienced pilots should be aware that towing only fromthe shoul ders reduces the effective pull-in avail able
to prevent an over-the-top lockout. Like many pilots, | prefer the freedomof towing fromthe shoulders, but | am aware
that | nust react quicker to pitch excursion. Sonetines reactions aren't quick enough and energency procedures must be
followed. It seens to ne that we shouldn't be overly eager to encourage lower airtine pilots to adopt this nore
advanced net hod of aer ot ow ng.

Certainly my experience indicates that tug and glider pilots nmust operate in conbination to maxinize the survivability
and mnimze the dangers to both individuals. Only conmunication will establish the best procedures.

Joe Gregor
2005/ 01

The mechani sm by which a | ockout occurs is not clearly understood by this investigator. Wat is clear, however, is that
the practice of towing a delta-wing aircraft using a powered ultralight creates a dynanmically unstable system The
pil ot being towed nust respond with a continuous series of control inputs in order to naintain a stable attitude while
on tow. Experienced aerotow pilots nake these nunerous small inputs wi thout thought. Myve out of position far enough
however, and the required control forces can rapidly exceed the pilot's ability to correct. At this point, the
situation WLL worsen as tine noves on. |f you, as the pilot, feel that you are able to release froma bad situation
while still maintaining aircraft control, you should do so. |If you feel that a controlled release is unlikely--due to
the control forces being experienced, and the rel ease system bei ng used--you should strive to maintain stability while
gai ning sufficient altitude to recover fromany post-rel ease unusual attitude that may be experienced.

+++
Anal ysis - TE

01. Dennis nakes nmuch of the Gernan pilot's nodification to his glider which deprived himof four inches of aft control
range on the baset ube.

02. It is a near certainty that both the German pilot and Dennis were tow ng one point.

03. The pitch travel authority loss due to the glider nodification is conpletely dwarfed by the | oss one experiences by
electing to tow fromone's shoulders. Three or four tines the loss is put out of reach and the glider is effectively
decertified.

04. Dennis cautions against encouraging "lower airtinme pilots to adopt this nore advanced net hod of aerotow ng."

05. In situations like this neither the glider, air mass, or runway could care | ess what one's experience |level is or
how much training one has had. Al that matters is how far back one can stuff the bar. And a world chanpion can't
stuff the bar back any faster, farther, and/or better than a Hang 2 on his first solo. Wat's dangerous for one is
equal |y dangerous for the other



06. Because hang gliders fly at nuch sl ower speeds that do sail planes they do not get as far out of position as quickly
as do the latter and thus are virtually never threats to the tugs.

07. Yes, pilots at BOTH ends of the tow line are taught to release at the first sign of trouble. They shouldn't be.
Thi s approach has gotten a huge nunber of peopl e unnecessarily crashed, injured, and killed. It is hardly ever
appropriate to deprive oneself or another of the option of recovering and/or clinbing out of a situation by dunping
tension. Unfortunately, even if a glider pilot nanages to rise above the defects of his training he is often at the
nmercy of a trigger happy tug pilot.

08. In keeping with the approach that there is no problemthat can't be solved with by a flinsy enough weak |ink, hang
gliding aerotowing is conducted with one size fits all weak links which fail at random for no reason whatsoever. It's
interesting that Dennis didn't reflect on what woul d have happened to himif his had popped while he was going up like a
rocket with the bar stuffed. As it was he barely gained enough air to pull out of the ensuing dive.

09. Both pilots were undoubtedly using shoul der nounted curved pin barrel releases with i nadequate perfornance and the
requirenent for the pilot to |let go of the basetube.

10. One wonders if those conpronises were factors in the fatal accident. | rather doubt that the German pil ot renai ned
on tow all the way to inpact by choice.

11. One also wonders if Dennis's glider would have instantly whipped to the side in a wi ngover maneuver if he had used
a release which allowed himto actuate whil e keeping both hands on the baset ube.

12. Hook knives, contrary to popular perception, are useless in ALL towing situations. Carrying a hook knife as a
backup for a release is |ike keeping a deflated beach ball in your glove conpartnent in case you neglected to buckle
your seat belt and your air bag doesn't go off.

13. As Dennis states, these situations frequently devel op beyond any speed to which any pilot will be able to react.
Therefore no pilot can afford to ever go up with second or third rate equipnent - |ike the junk he was using.

14. As Joe states the aerotowi ng of hang gliders is an extrenely unstable proposition and naxi rumcontrol is required
at all tines. Sadly, in the sane paragraph, he inplies that it's acceptable and possible to conpronise on rel ease
equi pnment and conpensate by carefully clinbing to a safe altitude. It's not. But his own equipnent is third rate and
per haps the denial gives himsone |evel of confort.

15.

Denni s Pagen and Bill Bryden
Towi ng Al oft

1998/ 01

Pro Tip: Always thank the tug pilot for intentionally releasing you, even if you feel you could have ridden it out. He
shoul d be given a vote of confidence that he nade a good decision in the interest of your safety.

Denni s Pagen
2005/ 01
Anal yzing ny incident nade ne realize that had | released earlier | probably would have hit the ground at hi gh speed at

a steep angle. The result may have been simlar to that of the pilot in Gernmany. However Neal kept ne on line until |
had enough ground cl earance, and | believe he saved ne frominjury by doing so. | gave hima heart-felt thank you

Pi ck one, Dennis.
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Peter Birren

Peter Birren

2008/ 10/ 27

Imagine if you will, just coming off the cart and center punching a thermal which takes you instantly straight up while
the tug is still on the ground. Know what happens? VERY high towine forces and an over-the-top | ockout. You'll have
bot h hands on the basetube pulling it well past your knees but the glider doesn't conme down and still the weaklink

doesn't break (.8G. So you pull whatever rel ease you have but the one hand still on the basetube isn't enough to hold
t he nose down and you pop up and over into an unplanned senm -loop. Been there, done that... at maybe 200 feet agl

Gregg B. McNanee

1996/ 12

PRI MARY RELEASE CRI TERI A

1) To actuate the primary rel ease the pilot does not have to give up any control of the glider. (Comopn sense tells us
that the last thing we want to do in an energency situation is give up control of the glider in order to terninate the

tow. )

If your systemrequires you to take your hand off the control bar to actuate the release it is not suitable.

Hang diding Federation of Australia
Towi ng Procedures Manual



2005/ 09

Al'l releases nmust be infallible and nust only rel ease upon pilot activation..

Peter Birren

2009/ 08/ 09

PI TCH & LOCKQUT LI M TER

The | ockout starts with a bit of roll away fromthe tow direction. This rolling ultinmtely nakes the glider want to
behave like a tail-less kite and turn 'round the line. A short way into the turn there is a high degree of pitch-up
attitude relative to the towine, so having a release at the point of too nuch pitch could automatically rel ease the
pil ot and hopefully provide the pilot with sufficient recovery tine.

How it works:

Wth the release at the apex release site, a second release line will be attached to the glider's nose. As the glider
pitches up relative to the towine, the release gets farther fromthe nose and ti ghtens the |ine.

2009/ 08/ 09

If you want a truly fool proof release, it's got to be one that elininates the pilot fromthe equation with a rel ease
t hat operates automatically.

+++
Anal ysis - TE
01. Taking a hand off of the basetube when the situation of a hang glider on towis going to hell is a really bad idea.

02. Fitting a hang glider with a release systemthat requires one to take a hand of the basetube to actuate it is a
really stupid idea. As Gregg stated a very long tinme ago it is not acceptable and defies conmon sense.

03. USHGA regul ations require that an aerotowed glider neet or exceed HGVA strength, stability, and controllability
st andar ds.

04. No hang glider with only one hand on the basetube neets or exceeds HGVA stability or controllability standards.
05. No person with only one hand on the basetube is a pilot.

06. One wonders what Peter thinks would have happened had his 0.8 G weak |link failed when he was going up like a rocket
with the bar stuffed.

07. One wonders what Peter thinks would have happened had he been configured with his pitch limter / whip stal
guar ant or when he was going up like a rocket with the bar stuffed.

08. One wonders why, after all that has been witten on weak |inks and | ockouts by people who know what they're talking
about over and over for decades, Peter is still expecting a light weak link to do the job he can't because of his
danger ous rel ease configuration

09. Peter's pitch limter release configuration WLL work. It WLL operate automatically and take the pilot out of the
equation. It's also extrenely likely to take hi mout of the gene pool

10. But despite the fact that out of a career of a "(whopping) 60 aerotows" Peter's alnost gotten hinself killed on
this occasion and gotten hinself half killed on another, he DOES have a USHPA Nati onal Aeronautics Association Safety

Award - so it's probably OK to ignore these other discordant voices and troubling fatality reports and slap on one of
his pitch limters and a 0.8 G weak |ink to conpensate for the rel ease actuator you won't be able to get to.
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Martin Henry

Martin Henry
2005/ 02/ 10

While starting a tow (froma cart) | nade the error of letting go of the cart rope just a little early (ok, actually -
very early).

...the cart slipped out frombelow ne. | wasn't even close to being airborne. Next thing I knew | was naki ng contact
with the terra-firma and suffered a severe case of termnus abruptis. To add just a little extra insult to ny

predi canent, the (heavy) rolling cart ran up onto ne and ny w eckage. Atom c Wack! (Broken keel, |eading edge, dent
in m helnet.)

&, so what worked? The weak link did, so the draggi ng was kept to a m ni num
+++
Anal ysis - TE

01. Martin doesn't launch with a release actuator in hand so there was no possibility of himaborting the tow at a tine
of his choosing.

02. Note that the weak link failed, the glider stopped, and the pilot got his helnmet dented and hinsel f and what was
left of his glider run over by the dolly.
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Davi s Straub

http://ozreport.coni pub/fingerl akesacci dent. shtni

Summary - TE:

Davis attenpts to launch a denmo WIls Wng Sport 2 behind a Dragonfly using a Wall aby two point rel ease configured at
the trimpoint on the keel and the rel ease actuator on the starboard downtube and a Bailey secondary rel ease nounted on
his right shoul der and positioned straight bel ow his face.

The dolly has front wheels which are unstable and oscillate causing it to drag and slow and the glider is pulled off,
pi tched down, and power whacked.

The weak |ink pops, the glider stops, Davis doesn't - until a short tinme later when he finishes swinging into al um num
tubing and stainless steel wires. Thirteen stitches are used to close the |ip damage.

+++
Anal ysis - TE

Davi s Straub
2004/ 09/ 12

It woul d have been nice to release fromthe tow rope just a bit before this so that | wouldn't be being pulled down."

01. It sure would have but there's not nmuch you can do when your hands are on the basetube and one of your actuators is
on the downtube and the other is within a few inches of your hand.

Gregg B. McNanee
1996/ 12

Conmon sense tells us that the last thing we want to do in an enmergency situation is give up control of the glider in
order to terminate the tow.

If your systemrequires you to take your hand off the control bar to actuate the release it is not suitable.

British Hang diding and Paragliding Associ ati on Techni cal Mnua
2003/ 04
On tow the Pilot in Command nust have his hand actually on the release at all tines. 'Near' the release is not close

enough! Wien you have two hands conpletely full of |ocked-out glider, taking one off to go |ooking for the rel ease
guarantees that your situation is going to get worse before it gets better

Davis Straub

2006/ 01/ 24

Bill Myes argues that you should not have to nove your hand fromthe base bar to rel ease. That is because your natura
inclination is to continue to hold onto the base bar in tough conditions and to try to fly the glider when you shoul d be

rel easi ng.

I"'mwilling to put the barrel release within a few i nches of ny hand.

02. Short menory. Maybe a few nore repetitions will drive the point hone.
03. Note that the weak link failed, the glider stopped, and the pilot got hurt.
15

Peter Birren

Peter Birren
2008/ 10/ 27
I know about this type of accident (Davis's) because it happened to ne, breaking 4 ribs and ny larynx... and | was

aerotowi ng using a dolly. The sh*t happened so fast there was no room for thought much [ ess action. But | wasn't
dragged because the weaklink did its job and broke i mredi ately on inpact.

2008/ 10/ 26



.1 see the weaklink as npst necessary to prevent the glider/pilot frombeing dragged after an initial |aunch accident.
+++
Anal ysis - TE
01. |If the sh*t is happening so fast there's no room for thought much | ess action you don't want to have your rel ease
system configured such that the actions are nore tine consuning, nunerous, and problenmatic. Peter's never been able to
grasp that concept.
02. Note that the weak link failed, the glider stopped, and the pilot got half killed.
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Justin Needham

Justin Needham
2005/ 02/ 09
| had a scary incident back in the early 90's where a doubl ed up weaklink (unbeknown to nme) caused a bad acci dent.

A Swift pilot who had been towi ng on the sane site had been doubling weaklinks to prevent early breakage, but not
advising the flex wing pilots of his actions. W had all been clipping into the sane line. M launch on this occasion
was in mediumlength grass where the tug had slow acceleration. The tug pilot was inexperienced. The wi nds were pretty
much zero. On ny "all out", | guess a gentle thermal tailwind hit nme frombehind as | began to run. This was enough to
prevent me fromgetting airborne. | ran a very long way till | could no | onger keep up with the groundspeed. The
glider wasn't taking my weight, and I was then forced to push out to try and avoid hitting the ground. Unfortunately
even in deep ground effect nmush, there was still not enough lift. The control franme hit down, followed i mediately by
the nose of the glider and then everything went crazy.

At this point, a normal weaklink would have broken instantly and |'d have been | eft enbarrassed but (probably) healthy

in a heap down the runway. On this occasion, the doubled Ilink wouldn't break. | was accelerated along the ground, with
a flattened control frame, with my face in the dirt and absolutely no ability to release since ny arnms were being
flailed about. Al | clearly recall, is shouting "stop stop stop" since | could do nothing else. | was in severe danger

of breaking ny neck, since ny head was being caught up in all this as | did 20MPH+ across the ground.

The tug pilot was inexperienced, and for those few seconds was concentrating on getting airborne, not on | ooking at ne.
(M stake nunber 2) After ploughing a furrow for ~ 75 neters, while ny glider disintegrated about ne, the tug pilot got

t he nmessage and finally stopped.

Wiy didn't | use a trolley you ask? Well there was no trolley on site, and perhaps | was relying on nmy nornmal perfectly
adequate nil wind |launch technique a little too nuch. (Potential mstake nunber 3). It didn't seem an undue ri sk under
the circunstances at the tine, - we all take calculated risks every tine we fly. Unfortunately this risk had no safety
val ve.

+++

Anal ysis - TE

01. Every since the invention of the |aunch dolly, foot |aunched towi ng has been a really bad idea. Trying to do
avi ati on on the cheap can get real expensive.

02. Launching with a release that doesn't bl ow when your hand cones off the control frane or when you relax your bite
on a string between your teeth is a really bad idea. W have dead nan switches but people don't use them

03. Flying a glider without wheels is a really bad idea.
04. The tug pilot's job is to keep hinself safe - the glider is an afterthought.
05. The glider pilot's job is to keep hinself safe - no matter what the tug is doing.

06. Justin's speculation that a "normal" weaklink would have broken instantly is speculation. A "nornmal" weak |ink can
al | ow 260 pounds of tow tension and provi des no assurance of bei ng dunped.

07. Justin's speculation that had the weak Iink failed he'd have been | eft enbarrassed but (probably) healthy in a heap
down the runway is in no way supported by the experiences of Martin Henry, Davis Straub, and Peter Birren. Martin's

hel met, Davis's lip, and Peter's ribs and larynx were all in good shape until AFTER the weak link failed and the glider
canme to an abrupt stop.

08. Justin hasn't given nuch thought to what will happen if, just coming off the cart he center punches a thernmal which
takes himinstantly straight up while the tug is still on the ground and the weak Iink he's trying to use to conpensate
for the junk release he's using suddenly fails under the |oad.

09. Note that the weak link held, the glider didn't stop, and the pilot wasn't hurt.
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2005/ 01/ 09

Robin Strid

Davi s Straub
2005/ 01/ 10

On Sunday, Robin Strid, a Norwegian pilot, chose to foot launch in [ight cross wind conditions in spite of the pleadings
fromthe ground crew on |ine nunmber two to use a cart. Wth the wind fromthe right and being Iight | wouldn't have



chosen to foot launch if | liked the carts well enough to trust themnot to caster

As he took off his left wing was draggi ng. Bobby Bailey, the best tow pilot in the business, noved to the right into
get further into the wind, and Rob got his left wing up and flying as he |lined up behind Bobby.

Then Robin shifted off to the Ieft again getting his right, upwi nd wing, high again. He was seen reaching for his
rel ease. | understand that Bobby al so rel eased him

He kept doing a wing over to the |eft and dove straight into the ground fromabout 50 feet. He was killed i mediately.

Li ke Robin, yesterday | got out of control behind a trike and dove quickly to recover. Unlike Robin | was at 400 feet
and had plenty of tine to recover

There does seemto be an issue with the carts. 1've been pushing hard on the ones |'ve used to get themrolling on the
rough ground. The wheels do seemto caster, and | got the distinct feeling today that about twenty feet into it, the
wheel s went totally sideways. | pushed really hard and the cart kept going until | pulled it into the air.

Rohan Hol tkanp did an anal ysis of the accident, in particular the bridle and weaklink, which never broke. The weaklink
was caught on the rel ease nechanism a standard spinnaker release found on bridle systens used at Lookout Mountain,
Moyes, Wal | aby Ranch, and Quest Air. The release clanp has an armthat is thicker at the rel ease point and this held
onto the weaklink which consisted of multiple | oops of thick line.

This type of rel ease nmechani sm has been banned (at |east for a short while) fromthe Wrlds at Hay. Wen the weaklink
didn't break and after the release didn't work even though it was open, the 5 mmbridle Iine holding the rel ease broke
and going to the pilot's shoulders, and then the 1.5 m| cable that opens the rel ease broke. Bobby rel eased the tow
line approxi mately when the pilot's wing tip hit the ground, which is when Rohan felt the the cable on the rel ease
nmechani sm br oke.

Most pilots here are towing off their shoulders. Those pilots who are also towing off the keel are now required to have
a release at the keel if they have a bridle release at their shoulders requiring the bridle line to slip through the

(ring) that connects to the rope connecting to the tug . |If you don't have a release at the keel, then you will not be
allowed to towwith this system

Rohan Hol t kanp

2005/ 02/ 07

Robin's own release failed to rel ease, plus he refused our weaklink, even to the point of yelling and physical threat.
After viewi ng video evidence of the entire flight, even an 80 kg weaklink would have nade little difference. His actual
weaklink did test to be stronger than 180 kg, but that was not the primary cause of his accident. Release failure was,
same as M ke Nooy's accident. A full |ockout can be propagated with I ess than forty kg of tension. Read "Taming the
beast" on our website and/or cone have a | ook at the video if you doubt this in any way.

2005/ 02/ 14

Reconmendat i on One:

Do not use a 'Wchard'" or 'spinnaker' release directly connected to a string or rope. This type of netal release has a
netal knob on the opening armthat a rope will catch on, even when the release is activated and open

Williamdive

2005/ 02/ 08

Whul d a weak |ink have saved Robin? Again, | concur with Rohan's assessnent. | have viewed the video of the event nmany
times, and it is clear that the ONLY thing that woul d have saved himis if he had been able to rel ease (or been rel eased
by the tug). Wiich brings us back to a previous post in which you quoted Rohan's thought on infallible rel ease systens.
As a final note, Matt posted an article on our club web forum | include an excerpt here:

Hay Worlds froma tug driver's perspective

It took a fatality on the third day to raise sone safety concerns about both the quality of the towing and the safety of
t he equi pnent.

Greg DeWl f
2000/ 08/ 29

| understand that the spinnaker rel ease doesn't always function in the unnodified setup either (attached to the glider
by the originally provided attachnent point), but that is because it was not designed to be used with the thin line we
use for weak I|inks.

Add to all of this the fact that Wallaby has found that after nmuch use these spinnaker rel eases can jam because the
pi vot gets sloppy fromwear, then nmaybe we find they are not the best rel eases we could be using in a nmission critica
situation.

Bill Bryden
2005/ 02/ 20

This is not the first tine release issues with these shackle style rel eases have occurred. There have been sone that
were very difficult to actuate when under higher |oads. The release in the (photo) shown here avoi ds sonme of the issues
t he spi nnaker shackle presents. This was sold in the USA by Lookout Muntain Flight Park for aerotow ng but | don't
know if they still manufacture this rel ease presently.

Sadly, the whole issue with poor releases is not new Qher fatalities have occurred as well. 1In response to those,
performance test procedures were published in Hang didi ng nagazi ne over a decade ago and are listed in the appendi x of



the textbook Towing Aloft as well. Wile those standards nay certainly need nodification for sone applications, and
don't suggest they are near perfect, they were presented to pronpt people to adequately consider the design rigor and
testing that is needed during devel opnent and manufacture of these devices. There is little excuse for nmany of the
rel ease failures that seemto still occur

+++
Anal ysis - TE

01. This accident occurred in Hay, New South Wales at that year's Wrld neet. However, in ternms of hang gliding
culture, aircraft, and peripheral equipnent, the US and Australia are the sanme country.

02. Normally, it's never a good idea to foot [aunch when a dolly launch option is available. At nost flight parks it's
a virtually nonexistent practice. However, given the stability problens that they were exhibiting the neet, Robin's
eschewi ng of a cart was not unreasonabl e.

03. Robin, a forner Norwegi an national chanpion, was flying an Airborne C2, but | have not been able to deternine the
size. The nmaxi mum recomended operating weights of the 13 and 14 are 271 and 343 pounds respectively.

04. Much has been made of Robin's allegedly overstrength weak link which linmted tow line tension to about 400 pounds.
This woul d have put himat under 1.5 Gs on the snaller glider and under 1.2 on the |arger

05. Both of these figures are well under the USHGA nmaxi num of 2.0 Gs. The snaller glider would have been at a
virtually ideal rating, the |Iarger one would have been flying on the |ower end of a good range.

06. Incredibly and as usual, nmany of the reporters and participants in discussions about this accident seemunable to
grasp the concept that weak I|inks on BOTH ends of the tow line need to be heavy for excessive strength to be an issue.
The tugs at this neet should all have been equi pped with weak links a bit in excess of that of the heaviest (sol0)
conpetition gliders in attendance.

07. In any case, the Dragonfly itself has breakaway in the tow nast which fails before the tow line tension clinbs nuch
above 400 pounds.

08. Bobby is the designer of the Dragonfly and perforned flawlessly in this incident. The tug pilot nust always al ways
be very careful about overriding a pilot's decision to renain on tow unless he hinself is being endangered - which is
extrenely rarely in hang glider tow ng.

09. Robin was using a Wchard 2673 spi nnaker shackl e based rel ease engagi ng the weak Iink at the end of the tow line.
There was no bridle and thus the spinnaker shackle was feeling all of the tow tension (versus a bit over half of it as
these rel eases are nornally configured) and there were no secondary rel eases or any other neans of disengaging in the
event of a problem And these releases were known to be extrenely problematic over a dozen years before this

"acci dent".

10. The fatal flaw in this incident could have been predicted by any six-year-old who gave it a nonent's thought.

11. The rel ease was actuated by a bicycle brake | ever velcroed to his downtube. This is an extrenely dangerous
configuration but was not a factor in this accident.

12. Apparently conpetitors were flying with two point bridles and deliberately releasing fromthe bottomend with no
Plan B to handle a bridle wap at the towring. This is an excellent and proven nethod for conmitting suicide. The
requi renent inposed after the accident to have a secondary release at the keel is nearly as good.

13. Despite Rohan's diagnosis of the cause of the fatality, the hang gliding comunities in Australia, Norway, and the
US neverthel ess attribute this accident to the use of an overstrength weak |ink, nmade rules to prohibit anything greater
than woul d allow a 280 pound tow |ine maxi num and pronptly returned Robin's rel ease configuration to service.

14. The rather obvious flaw in this universal release nmechanismis illustrated in two photos referenced in the LINKS
section.

15. Wth respect to the tug driver's comment... One wonders why the safety of the equi pnent issue hadn't been
addressed at | east a dozen years prior to the conpetition, let alone three days into it. It still hasn't been addressed
- that release in that configuration still goes up

16. The spi nnaker shackl e which caused this fatality was since late 1991 the industry standard for aerotow rel ease
nmechani sns and remai ns so today (nice try, Rohan).
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Hol Iy Korzilius

St eve Wendt
Sunmary: | observed the accident froma few hundred yards away, but could clearly see |aunch and the aero tow was
comng towards ny area so that | had a full viewof the flight. | was at the weckage in a few seconds and afterwards

gathered the information that hel ps understand the results of sone unfortunate poor decisions of the injured pilot.

The pilot launched at 12:15 while conditions were just starting to becone thermally, with just a slight crossw nd of
maybe 20 degrees with winds of 8 to 12 nph NNW The pilot had flown here via AT nore than 50 tines.

Hol Iy i mredi ately had control problens right off the dolly and conpleted 3 oscilations before it took her 90 degrees
fromthe tow vehicle upon when the tub pilot hit the release and Holly continued turning away fromthe towin a fairly
vi ol ent exchange of force. Holly pulled in to have control speed and then began roundi ng out, but there was not enough
altitude and she hit the ground before she could do so. She was barely 100 feet when she was | ocked out in a left hand
turn. At that time, she was banked up over 60 degrees.

The basebar hit the ground first, nose wires failed fromthe inpact, and at the sane tine she was hitting face first.
She had a full face hel met, which hel ped reduce her facial injuries but could not totally prevent them The gliders
wi ngs were level with the ground when it make contact with the ground.

First aid was avail able quickly and EMI response was appropri ate.



Now, why did Holly not have control? Holly has two gliders, a Mduyes Sonic, and the Myyes Litesport that she was flying
during the accident. She has flown here in much stronger conditions before. and has always flown safely, on both of
her gliders, but usually chooses her Sonic if air is questionable, or if she hasn't flowm in a while.

Holly for sone reason chose to fly her Litesport, she has always towed it with proper releases and weak |inks and
usual | y seeked advice from ne when unsure of sonething.

This tinme she couldn't find her v-bridle top line with her weak link installed for her prinmary keel release. She chose
to tow anyway, and just go fromthe shoul ders, which to ny know edge she had never done before, nor had she been trained
to understand potential problens. This could have been done with a short clinic and if we thought it a possibility,
been done under supervised conditions in the evening air. Qur dollys have check lists for nany things, on is that you
have a proper weak link installed. She had no weak link as it was nornmally on the upper line that she couldn't find,
and we can only assune that she didn't even consider the fact that she now didn't have a a weak |ink

These mi st akes caused her to have too much bar pressure, farther bar position, she was cross controlling, and had no
weak link. She hadn't flown that glider in a while and changed these tow ng aspects that | believe all conbined to nake
a violent conbination. The pilot also stayed on tow too | ong. She should have rel eased after the first, or even the
second oscilation when she realized that things were not correct. Failing to do so put the glider in a | ocked out
situation that she could no | onger control

Scott W/ ki nson
2005/ 05/ 29

From what Steve told nme, she experienced oscillations shortly after takeoff which quickly became severe. At an altitude
sonmewher e between 50 and 100 feet (W don't know for sure) there was a | ockout situation with the glider at a near 90-
degree angle. Wen a line broke (I don't know which one), Holly's glider recoil ed backwards, alnost fully inverted,
then partially recovered in a dive toward the ground.

Steve saw Holly pulling in for speed. He specul ated had she been 10-20'" higher, she m ght have nade it...and 10-20

| ower, she could have died. Watever the case, she hit the ground hard at sonmething less than a vertical angle. Her
Charley Insider full-face helnet was broken through in two places (the chin and next to her eye), and Steve believes the
breaks absorbed sone of the inpact and probably saved her life.

2005/ 06/ 08

Holly is doing as well as can be expected after 15 hours of surgery. The doctors came to see us around 10: 45pm | ast
night. They said everything went fine. Once into surgery, they found many nore fractures than were evident on the CT
scan. Holly's face wasn't just cracked in a few places, it was shattered into nany pieces over large areas. Piecing
everything together and securing it in place was neticul ous, time-consum ng worKk.

Now Holly is quite literally the "Term nator," with a largely titaniumface.

And to pilots reading these nessages, please bear in nind the physical and enotional devastation that acconpanies an
accident like this. | have far greater enpathy now for others who have been through it. | am nobody to |ecture and
don't mean to. |I'mstill reeling fromthe |asting consequences of a few effortlessly sinple flying-rel ated deci sions
and events that could happen to any of us. Enjoy the wonder of free-soaring flight, and remain vigilant and careful
Conpl acency can be deadly.

2005/ 08/ 31

Tad's point of viewis irrelevant to ne---there's no intelligent reason to ignore his work if it is superior to what
we're all currently using. (The sport would never inprove if everyone thought "if it ain't broke, don't fix it.)

Hol Iy Korzilius
2006/ 09

I have no recollection of the accident itself. M hang gliding instructor sawmy 'flight' froma distance. The only
thing I renmenber was making the decision to tow off the shoulders, preparing to get towed aloft by the ultralight, and
acknow edgi ng that the wind was crossing slightly fromnmy left and to prepare for ny left wing to get lifted (which
woul d put ne in an unintentional right-hand turn inmediately after | released fromthe tow dolly).

| set up ny Litesport that norning. | felt that conditions were good for flying early that day. There were scattered
cl ouds, warmtenps, and w nds bl owi ng between 5 and 10 nph fromthe SE. Shortly before noon, | decided | wanted to
aerotow. Wiile getting ready to fly, | discovered that | had lost of the lines that nake up the aerotow rel ease. The

mssing line was the prinmary release |line that connects to the keel (as opposed to the secondary release |line that runs
shoul der -t o- shoul der).

| discussed '"towing off the shoulders' with a couple of other pilots, as this was sonething | thought | could do with

the renmaining portions of nmy aerotow release. | did not discuss nmy intent to tow off the shoulders with either of the
hang gliding instructors present prior to |l aunching. Based on the anecdotal conments/observations | got froma couple
of other pilots who had experience towing off the shoulders, | decided that | was ready to try this nmethod of tow ng.

| left the primary rel ease (bicycle brake) attached to ny right downtube and never thought through how | woul d rel ease
with the secondary barrel release. |It's possible that, when things started to go wong on tow, | attenpted to rel ease
by whacki ng the bicycle brake. |It's possible that | panicked when the release 'didn't work'.

Based on the other pilots' reports, ny glider ended up perpendicular to the tug's flight path and the Spectra tow |line

snapped. | ended up doing a lowaltitude loop. | was able to correct the attitude of the glider and, if 1I'd had about
15 nore feet of altitude, nay well have been able to pull off a safe(r) landing. Unfortunately, the tangent of ny
flight trajectory was about 10 feet below ground level. | inpacted headfirst. M Litesport's flying wires snapped and

the glider collapsed on top of ne.

Joe Gregor
2006/ 09

It seens reasonable to assunme the | aunching fromthe shoul ders alone (the so-called "pro-tow') would represent a



substantial nodification of the entire aerotow system As pilots of what the FAA woul d consider a (highly) experinental
aircraft, we are all a little bit test pilot, even in our routine day-to-day operations.

Pilots who contenplate attenpting a new nmaneuver, flying with a new type of wing or harness, or trying out a new type of
flight-critical system (such as a newstyle tow rel ease) are encouraged to seek out qualified instruction if they w sh
to preserve their safety margin while doing so.

+++
Anal ysis - TE

01. This accident has largely been witten off as being purely a consequence of Holly towi ng one point rather than two.
02. Towing two point is far froma guarantee against oscillation by any pilot on any glider

03. Any pilot who flies with a two point bridle which rel eases fromthe top end nust be qualified and equi pped to dea
wi th one point configuration because it is far fromguaranteed that the bridle will clear the tow ring.

04. A two point bridle wap would have renoved her weak link fromthe equation just has effectively as did her decision
to tow one point. The USHGA regul ations state that "A weak |link rmust be placed at both ends of the tow line." They do
not state that a weak link at one end of a bridle is an acceptable alternative.

05. Had she had weak links at the top end of her primary bridle and both ends of her secondary bridle she would have
been as properly weak link protected regardl ess of malfunctions or decisions as she woul d have been with a weak |ink
installed in conpliance with the regulations. But this would involve and expenditure of about a nickel's worth of extra
material so it's not a particularly popular practice in hang gliding culture.

06. As much has been nade about the absence of a weak link at the back end, it should have made no difference. A weak
link is required at the front end of the towline and it's supposed to be no nore than noderately stronger than the
glider's. It is unclear fromany of the reports that this was the case.

07. Weak links were not a factor in this incident. The function of weak links is only to protect the plane from bei ng
overstressed in the air and neither was.

08. The statenent that "she has always towed it with proper releases and weak |links" is total fiction
09. Her prinary rel ease actuator was always configured on her downtube in a lethally inaccessible |ocation

10. The weak link on the top end of her usual but mssing two point bridle was undoubtedly the "one size fits all"
Greenspot. A 1.4 Gweak link for that glider - a Myes Litesport 4 - is 434 pounds. The G eenspot would have put it at
under 0.8 and, as previously discussed, wasn't configured such that it could be counted on to do it any good at all

11. Her secondary release, which in this instance was her prinmary/only release, was a single curved pin barrel release.
It was stupidly designed, has zilch in the way of nechani cal advantage, does not conply with any reasonabl e
interpretation of the usel essly vague USHGA Standard Qperation Procedures, and has been docunmented to have | ocked up in
flight under a lot less load than that to which Holly may have been subjected. As she has no menory of the flight it
cannot known whether an attenpt to release was nade. |f she had taken a stab at rel easing she would have had to
overconme well over three tinmes as nuch resistance as she woul d have with a properly designed conparabl e rel ease.

12. The statenent that "she was cross controlling" doesn't have nuch of aring to it.
13. "Cross controlling" is a sadly m snaned description of a person yawi ng his body such that his head noves in one
direction, his feet nove in the opposite, and his center of gravity remmi ns unchanged. The effect on the glider is not

that it responds in a nanner opposite to that which was intended. The effect on the glider is nothing whatsoever

14. Holly was oscillating. Those oscillations are rather easy to get into on tow - one point or two - and they're
pretty nuch always Pilot Induced Gscillations. |In other words, too MJCH pilot input, not too little.

15. If it was obvious to Steve that "she should have rel eased AFTER the first, or even the second oscillation when she
realized that things were not correct" one rmust wonder why she wasn't released fromthe front end at those opportunities
- the tug pilot was a lot closer to Holly than Steve was.

16. Ganted, that's not really the tug pilot's job - but, then again, neither is pulling the pin when the glider is at
a hundred feet at the extremty of a third oscillation heading perpendicularly to the desired path and standing on its
ear beyond the placarded roll limtation. One needn't have a crystal ball nor be a rocket scientist to predict near
future events in that situation.

17. If this glider was indeed | ocked out and not going to cone back fromthe third oscillation, its fate was pretty
much seal ed. However, in the text Towi ng Al oft (1998/01, Pagen/Bryden) on Page 333 it is stated that | ockouts genera
occur after the fourth or fifth cycle. |If the situation had another cycle or two left init - and people had |eft

rel eases alone and the weak links and tow line had held - the glider could have been rel eased w t hout consequence as it
was com ng back from one.

18. There are conflicting accounts as to whether Holly was separated by an actuation of the tug's release or a failure
of the tow |ine.

19. If the towline failed the flight was conducted in violation of the USHGA Standard Operating Procedures which
require the towline to be at least twice the strength of the weak link. Such a failure would have deprived her of any
hope of coning back fromthe oscillation cycle.

20. Holly and her glider were both in excellent shape during the oscillations and toast imrediately after they | ost tow
t ensi on.

21. On 2004/09/20, a bit over eight nmonths prior to the accident, | nade a trip to the flight park at Manquin, Virginia
to showcase a two point aerotow rel ease system which could be actuated with a twi st of one hand on the basetube and

i ncorporated weak |inks at both ends of both bridles and a secondary systemw th excel |l ent nechani cal advantage that
could easily handl e over 750 pounds of tow tension. Steve couldn't have been interested nuch | ess.

22. Several nonths prior to the accident Steve Kinsley denmonstrated at Manquin a one point rel ease he devel oped which
woul d actuate when the pilot relaxed his bite on a string. There was no interest in taking advantage of that technol ogy
ei t her.

23. Ten days prior to the accident | was involved in correspondence with Scott - Holly's then significant other, now
husband - concerning inproving rel ease technol ogy.

24, That a low oscillating or | ocking out glider pilot will be able to take a hand off of a basetube to actuate a



rel ease is an obscenely absurd expectation

25. Inplementation of these technol ogi es has has been virtually nonexistent in the years since this accident as well.
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16: 00

John Wi wode

Ken Cavanaugh
2005/ 09/ 18
I ntroduction

The following is a depiction of information surrounding a hang gliding accident that occurred on 7/7/05 30 miles NE Rock
Springs, W. Ken Cavanaugh (KC) is the owner of the towrig. KC provided the platformlaunch unit on a trailer and the
vehicle that towed the launch trailer. KC provided the bridle and rel ease conbination that the pilot was using at the
time of the accident. He also provided the tow procedure that included use of a checklist. Toni Cavanaugh was the tow
driver. John Wiwde (JW was the pilot.

The nmet hod of presentation used here is to describe the equi pnent used and the accident scenario as perceived by the two
peopl e that were there. A summary is presented that includes potential factors that may have contributed to causing the
acci dent

Equi pnent

The heart of the systemwas a trailer nounted payout wi nch using a Tow Launch Systens MK Il drum i ncorporating
autonobile friction brakes that are hydraulically controlled and adjustable frominside the vehicle.

A Fl ennor part # BR1827-1 "Ball Reverser" level-wind unit had been nodified and adapted to serve as the |evel -wi nd.

The Iine used was 3000 feet of braided material with a flattened cross section neasuring about 1/8 by 3/16 inch. The
mat eri al conposition is believed to be "Spectra”

An audi o beeper was wired to the payout drumand termnated at the driver's consol e where each drum revol uti on was
detected and reported with an LED and audi o "beep"

The weak |ink was of standard design (see page 60 of the reference) and tested to fail at 250 - 300 pounds (or 100 - 120
% of total flying system weight).

A parafoil was installed on the end of the Iine to enhance rope retrieval and prevent the [ine fromtouching the ground.
The hydraulics were set to 38 psig which neasured about 70 pounds horizontal force on a scale when tested.

Ken provided the bridle and rel ease (unknown nmanufacturer) that were identical to his own and purchased in the md
1990's froma local ATOL and WIlls Wng dealer. The release used the standard 3-1oop arrangenent.

The bridle attachnent nethod was the "single point" method described for surface towi ng on pages 36 through 38 of the
reference. The bridle | eads are routed through tabs sewn on the harness and connected at the carabiner. JWs harness
did not have the standard tab sewn aft of each arnpit to contain the bridle |leads. Tabs were rigged in the field by
tying rope between his shoul der tangs and his hip supports. This arrangenment could have allowed a maxi nrum of about 12
i nches of novenent of each bridle | ead during the tow

A wi nd gauge was attached to the front of the vehicle and a horn was rigged to the trailer so that the driver could
notify the pilot of the correct tinme to |aunch

JWs glider was an Aeros Conbat 14 Meter with minor nodification to enhance turning (slightly shortened flying wres).

Vehicle attached to trailer was 1997 Chevrol et Suburban 4WD with 4 speed automatic transmission and 5.7 liter (350 c.i.)
V-8 "Vortec" gas notor.

W were new owners of the tow system but the previous owners had about 600 tows on the unit. The history included no
serious mshaps but | don't have a record on close calls.

Driver and Cbserver

The entire crew consisted of the three people nentioned above. Two were pilots so until the first pilot went cross-
country, there was an observer. At the tine of the accident, Ken had proceeded downwi nd and there was no observer

The driver was relatively inexperienced. This was her fourth tine as driver with two previous tows serving in a solo
capacity (no observer). She also had served as observer three tines and had nunerous dry runs.

Al t hough on page 18 of the reference, it is acknow edged that sone operators perform payout wi nch towi ng wi thout an
observer, it suggests that the driver be a well-trained observer that has a special mrror to track the tow and dunp
pressure when necessary. Qur rig had no such mirror nor were any of us experienced enough to know when to dunp the
pressure. Qur only agreed energency procedure was that if the "abort" was sounded; the driver was to cone to a sl ow,
control | ed stop.

Pi | ot Experience

The pilots had contrasting tow experience. KC had nmaybe 15 or 20 tows, nostly in nid-day thermal conditions, all but
one off of a payout winch platform JWhad hundreds of static-line tows and numerous aero tows. He had approxi mately
30 previous |aunches from payout wi nch platforns. This was his first day using the Aeros Conbat glider for platform
towing. His two earlier tow |launches of the day with that glider were wi thout incident and |argely unrenarkabl e.

Launch Techni que

The | aunch techni que was as descri bed under "Technique I1" on pages 170 to 171 in the reference. The nethod basically



i nvol ves vehicle acceleration to 40 nph with |launch occurring at about the 30 nph point. The driver (or observer)
signals the correct tine to launch by tripping the horn switch. The wind gauge is marked with a black line at the 30
nph point. After achieving 40 nph, the driver allows the vehicle to decelerate to about 30 nph and then adjusts speed
according to the drumrpns and pilots input. 1In our case, the transm ssion was placed in 4WD hi gh range second gear.

Weat her | nformation

It was a high-pressure day with tenperatures in the 90F -99 F range. The surface elevation was about 7,000 ft. NBL.
The upper air was predicted to be from 260 degrees (west) that day and was true at altitude. The tow road faced 260
degrees but the surface wind turned out to be |ight and quite often crossing fromthe south. W had two or three huge
cunul us clouds drifting slowy overhead with cl oudbase at about 20,000 feet. W noticed quite a few dust devils during
the course of the day. The accident occurred about 4:00 PM We were on Womng's Red Desert 30 miles NE of Rock
Springs

Acci dent Scenario - Driver's Perspective

Everyt hing was nornal until it was discovered that the Iine was on the ground about a nminute into the tow. The

accel eration, horn honk and drumrpns as indicated by the audi o beeps were identical to the previous successful tows.
There was no radi o comuni cation fromJWof there being a problem

Acci dent Scenario - Pilot's Perspective: JW

| renmenber the launch and the sequential events quite clearly. Further corroboration of ny nenory of the events was

supplied by the hard facts on the ground: i.e. when KC carefully scrutinized the scene of the accident afterwards, he
noted that the tow bridle was rel eased and found near the site of inpact. | renmenber releasing before inpact. And the
glider was found facing the opposite direction of the tow. | recall the glider seem ngly going upside down inits

viol ent |lock out, which could have readily faced it the other direction

The wind was light from 260, down the road. Toni radioed that the wind | ooked pretty good. | watched for another 10
seconds and told her let's wait, there seened to be a little L& fromthe south. After a few nore mnutes of watching
told her the wind was |ining up ok and consistent enough, and "go to cruise". Wen the horn sounded, | pulled the

release with ny left hand. The glider cane off the trailer clean and | clinbed straight up at an acceptable rate.

At about 30', | drifted lightly to the right with a soft south push. It was a gentle deviation, so | applied a
correction that stopped the right drift and eventually brought nme back in line with the trailer. | was still clinbing
ok as the line paid out. It was at this tine, lined up square with the road and clinmbing slowy, that |I felt a distinct
pull on the glider fromthe tow line, and a rapid acceleration. M fleeting thought at that nmonent was that | was ok
for a bit because the glider was straight and in line with the tow vehicle. | noted that | was catching up to the
vehicle/trailer.

The next fractions of seconds happened in a blur, but | agree that | nust have |ocked out to the left. The increase in

speed exacerbated the speed of the lock out and its disastrous consequences. | recall pulling ny release, but it was
far too late. | had the distinct feeling that nmy glider was goi ng upsi de down, which in retrospect nust have been sone
sort of vertical spiral just before inpact. Sonehow, in a reaction | do not recall, | got ny feet under ne just before

i mpact, which saved ny life.

Toni inmedi ately stopped the truck and was at ny side offering assistance. | was conscious and suggested she try her
cell for 911. In this vast desert with very spotty cell connection, astoundingly she had a signal and was able to get

t hrough. A ground anbul ance from Rock Springs and a Medivac helicopter from Casper arrived at about the sane tine,

about two hours later. Because of the severity of the injuries, | was Medivaced to Rock Springs; later that night | was
flown on a fixed wing Air Anbulance flight to the Salt Lake City Trauna Center. KC and Toni followed as best they could
to Salt Lake. | want to thank themfor all their assistance then and since.

Post Accident Infornation

The glider was positioned right side up facing east (opposite fromdirection of tow). The glider was about 141 feet
south of the road centerline. The downtubes were broken as were the keel, crossbar and right |eading edge. The sai
was i ntact except for one small rip on the under surface.

Sunmary by KC

Hang gliding is a dangerous sport. Towi ng adds an extra el enent of danger especially when perfornmed in the big air out
west in thernmally conditions with high perfornance gliders. The two pilots participating recognized the hazards and
accepted the risks.

The accident was the result of a low altitude | ockout. The specific cause and nethods that could have prevented the
accident are not known.

Anal ysis by KC

| amgoing to add sone of ny own specul ation as to what happened, but the facts are presented above. The following is
specul ati on.

JWreported that he felt sone binding or that the rig seened to "pull hard" and he accelerated until he was clearly
catching up to the trailer. | attribute this to either one of two things. The |evel-w nd guide nmay have been of f set
with respect to where the line was feeding fromthe spool. | notice this phenonenon with ny level-wind fishing reels at
times. Also, the line may have been wound inproperly. Sonetines lines fall between underlying |lines and get partially
bound. The driver reported winding in the line with the electric retrieval systemand parafoil fully inflated as nornal
when recovering fromthe previous tow that was inadvertently term nated early. However, it seens possible that the | ow
altitude early release during the previous tow created sone sort of problemspot in the reel at that point.

| nmeasured the vehicle accel eration/decel eration response from30 to nph to 40 nph and back again. | did this to
determ ne what stage the launch rig was in (procedure-w se) during the lockout. It was only about 9 seconds total tine
for the vehicle to return to nornal pay-out velocity fromthe tinme of |aunch

If | assunme an average rate of clinb for JWat about 200 FPM and assune initiation of the | ockout between 70 and 141
feet, the accident began between 23 seconds and 42 seconds after launch. It therefore seens reasonable to assune that

t he vehicle speed was constant and it was doi ng about 30 nph airspeed. For JWto drift sone distance behind the rig and
then catch up to it, he would have had to be going faster than 30 nph. This could be perhaps 40 nph or nore. It would
not be unreasonable to assune that gravity and the |ock out increased his speed as he descended, so | wll assune 45 nph
average speed during the event.

Once the deviation fromthe centerline becane conplete, all of the velocity was converted to horizontal along the arc
toward inpact. If | assunme an average airspeed of 45 nph after initiation of the | ockout, and assunme the arc travel ed
is V4 of the circunference of a circle whose radius is 141 feet, | calculate that a maxi mum of 3.4 seconds el apsed
between the initiation and inpact. It was probably less tine since the accident initiation altitude would have been



| ess than 141 feet and the average speed nore than 45 nph. But any way you slice it, he didn't have nuch tinme to react.

Because JWs harness allowed the bridle to travel nore aft as his angle relative to the trailer becane steeper, the
phenonenon di scussed on page 37 of the reference woul d have becone progressively nore pronounced.

The fact that the weak link didn't break doesn't seemtoo surprising, nowthat | review the nanual nore closely. On
page 54 of the reference, it indicates that tension controlled devices do not stress a weak link sufficiently. Unless
t he payout wi nch binds or jans, it delivers about the sane tension regardl ess of what is happening on the other end.
That is why they recomend a well-trained observer to intervene if a lockout is detected on a payout w nch system

It was certainly not our desire to be without a well-trai ned observer, but they were in short supply that day and we
accepted the risk of not having an observer. | would not be surprised if our critics point at the |lack of observer as
the | argest contributor to the accident. That may be true but neither JWnor | believe that an observer could have
recogni zed the probl em and executed an action that woul d have prevented the mshap in tinme. Such an intervention would
have required a very special person with one hand on the pressure rel ease and two eyes on the pilot. It would have
taken i nmedi ate action within a second of the probleminitiation. This sane person would be required to recogni ze non-
probl ens and not react with mnor perturbations; otherwise the pilot is suddenly dealing with no pressure (and potenti al
resultant stall) and a dangling |line that can becone snagged and create an accident of a different Kkind.

Ref er ence

Towi ng Al oft by Dennis Pagen & Bill Bryden published January 1998.

+++

Anal ysis - TE

01. A 466 pound weak |ink would have been appropriate for that glider
02. A 300 pound weak l|ink would have put that glider at 0.9 Gs.

03. There is no reason to believe that an observer could have reacted to the situation any faster than John did. M
bet woul d be considerably nore slowy and | ess effectively.

04. As usual, with the situation deteriorating at |ightning speed, tine is |ost be taking a hand off of the basetube to
effect the rel ease.

05. It is likely that this accident was precipitated by a jamof the Iine com ng off the reel
06. The relatively light weak Iink did nothing to mtigate the outcone.

07. John was a highly acconplished cross country and conpetition pilot but his skills and experience did little to
nmtigate the outcone.

08. The outcone included nmultiple linmb anputation
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Arlan Birkett
47
H 4, advanced tandem i nstructor, AT adm nistrator

Jerem ah Thonpson

North Wng T2
over/under har nesses

Hang dide Chicago
Cushing Field
Sheridan, Illinois

Paul Tjaden
2005/ 09/ 05

One witness said the glider fluttered and spun to the ground from 200 feet up |ike a wounded bird..

Vanman25
2005/ 10/ 10

| watched the glider cone al nost straight down from about 250 feet. | saw that Jereniah was doing the take off right
fromthe start and | watched himget pretty low on the tow as the tug crossed the road at the end of the runway. |

| ooked down for a few seconds and when | | ooked back up, they were rel eased, and going into what | ooked Iike a whip
stall. After the wing dropped they were in an al nost strai ght down nose dive and they couldn't pull out. The weak |ink
broke fromthe tow plane, |I'mguessing fromthe increasing pressure frombeing that |low on the tug. M personal opinion
is that the glider was just being pulled through the air in a stalled position and they were trying to push out to get
back into position behind the tow plane which sl owed them down even nore, the weak |ink broke, they didn't have enough
airspeed to fly safely yet, and then a whip stall

2005/ 10/ 13

The weak |ink broke fromthe tow plane side. The tow |line was found underneath the weck, and attached to the glider by
t he weaklink. The glider basically fell on the tow line.



Chi cago Sun-Ti nes
2005/ 10/ 06

An airplane towed the hang glider into the air, with plans to reach 3,000 feet before the cable was rel eased and their
tandem hang gl i de began, an attorney said.

But 200 feet into that ascent, the cable snapped, and the hang glider plunmeted to the ground, snashing to pieces and
instantly killing Thonpson and Birkett.

On Wednesday, Thonpson's family filed a negligence | awsuit agai nst the conpany, denmandi ng unspecified damages but al so
hoping to find out how the crash happened.

"They're 200 feet in the air, and while nornally they would glide to the ground, this hang glider nose-dived to the
ground," attorney Matthew Rundio said. "W need to find out why that happened."

+++
Anal ysis - TE

01. diders need to either stay level with or above tugs or pull in and release if they can't.

02. Tugs need to conpensate for low gliders by diving and using full power.

03. Front end weak |inks are supposed to hold a hundred pounds beyond the rating of back end weak |inks.

04. Weak links need to keep gliders safely above 1.0 Gs, preferably around 1.4.

05. In 2008/06 | tal ked extensively with Rich C zauskas, an instructor famliar with that operati on who had intervi ewed
Wi tnesses. Wtnesses reported that the sail was fluttering during the dive. This is an indication that the reflex
bridle lines were slack and thus the glider would have been unable to recover fromthe dive.

06. Sails are nade of Dacron and shrink over tinme. Reflex bridle lines are made of stainless steel cable and don't.

07. Regardl ess of whether the severity of the fatal plunge was the consequence of a stability problemor a whip stall

it must be understood that bad things often happen when things between the tug and the glider break and breakage of
t hi ngs between the tug and glider needs to be minimzed.
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Janmes Si npson

Davis Straub
2006/ 01/ 19
| spoke nobst extensively with Chris Snith. He said that he watched the whole flight.

He stated that the pilot was getting out of whack, both yaw and roll, behind the Dragonfly. Then the Dragonfly and
pilot entered a strong snooth thernal and they were both going up fast. Wen the Dragonfly got out of the thermal he
went down fast and the hang glider pilot pulled in to follow him getting out of whack again. He significantly reduced
the di stance between hinself and the Dragonfly.

Then the radical actions continued and the glider went upside down and the wings folded. From500 feet the glider
tucked and spun. The pilot got the parachute out, but it did not openin tine to stop the inpact.

The rope | ooped around the side wire and formed a knot.

It is not clear when the rope | ooped around the wire. FromChris Smith's description, the rope would have been bowed
substantially after the tug cane out of the thernal. The weaklinks on both ends of the rope were broken and the pil ot
| anded with the rope tied to the wire.

We have noticed that there is considerable novenent and differences in altitude between the tugs and the hang glider
pilots on the towrope. Oten the tug has been way above ne or below ne with bowin the rope when it is below nme. This
seens quite a bit nore extrene than | have experienced aerotow ng previously.

One of the things that interests ne about this accident is that it highlights one of the potential problens of the

wi ndtech type tow rel ease. These releases are really difficult (if not inposssible) to release with one hand if there
is no tension on the tow rope. You need the bridle to be under tension for the release string to renove the pin. It
strikes me that if you have enough slack in the rope to wap around your wing wire there is probably insufficient
tension to release even if you wanted to

Bill Myes argues that you should not have to nove your hand fromthe base bar to release. That is because your natura
inclination is to continue to hold onto the base bar in tough conditions and to try to fly the glider when you shoul d be
rel easi ng.

+++

Anal ysis - TE

But why bother taking to heart anything this "Bill Myes" person has to say? Wwo the hell is he anyway? (First person

to pilot an aerotowed hang glider - 1970.) |If there were anything seriously wong with the way we're doi ng things, we
woul dn't be doi ng them that way.
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John Dul | ahan

John Dul | ahan

2006/ 02/ 06

Went down to Quest late Friday to fly in snall weekend conp organi zed by Paul and Lauren, and was greeted by heavy rain
and spectacular lightning. John Sinon also nmade the trek and there were Iots of |local and visiting pilots there as
wel | .

Sat was bl own-out, with 13-15 nph wi nds, so nade do with dinner and socializing.

Sunday the winds were around 12 MPH, with a further reduction forecasted between 1 and 3 pm Pilots lined up after Bo
Hagwood t ook off in a single surface glider but sank out near the first turnpoint.

Wth winds of 10-12 nph | waited for a few minutes for a lull before giving the take-off signal. Lift-off fromthe cart
was nice and |evel, but at about 10 feet the right wing was suddenly and violently lifted (Paul said a strong thernmal
canme through just as | left the cart and pilots had to hold down their gliders). Al nost immediately the glider went

into a |l ockout and the weak |ink broke just as | hit the release. The high right wing put ne into a left turn, so
conmitted to nmaking a conplete 360 back into the wind as the best option. At the 180 point | was about 20 feet over the

ground and flying very fast downwi nd, so to avoid a downwind stall | pulled in slightly then pushed out to gain a little
altitude before conpleting the 360. | alnobst got it around but couldn't quite pull it off, so the left corner of the
control frame dug into the ground taking out the right downtube and fractured a snmall bone in nmy wist (the ulnar
styloid). | got a small soft cast which allows use of the hand for driving etc.

After that the winds and thermal activity on the ground picked-up, pilots waited, but the wind strength continued to
i ncrease, and the day was eventual ly call ed.

By Monday norning the wi nds had di ed down and the everybody was getting ready to fly as | left for an early afternoon
flight.

The two people with nme at the cart release didn't notice the thermal activity at the gliders, which were downw nd and
behi nd us.

Besi des the wi ndsock, which was about 250 yards away and 2 o'clock fromny position (right front) there was a streaner
about 100 yards away and 11 o'clock (left front). The w ndsock was about 30 degrees bel ow the horizontal and indicating
the wind was fromthe west, the direction of takeoff, and the streamer indicated simlar conditions closer to |aunch

The incident denonstrated the few options avail able when towing in winds of 10-12 nph and a wing i s suddenly and
violently lifted close to the ground - a | ockout often ensues very quickly and the glider is pulled into a turn before
either the pilot can release or the weak Iink breaks, and a dangerous situation ensues (flying downw nd close to the
ground) .

Wth a simlar wing lift at a nountain site | think the pilot has nore options, such as pulling-in if airspeed is |ow,
or inmedi ately and aggressively high-siding (without having to renove one hand fromthe base tube to rel ease).

The experience gives ne a very healthy respect for any thermal activity during towi ng, especially when conbined with
wi nds over about 8 nph.

Every year people are injured or killed by incidents like this. dider cones off the cart crooked (or gets crooked
shortly after) and proceeds to a | ockout situation very quickly before the pilot has tine to release. These are
general |y advanced pilots towing fromthe shoulders in rowdy conditions.

St eve Kinsl ey
2006/ 02/ 09

Wiile nothing |ike this has ever happened to ne, reading about these incidents (particularly one in Australia where
soneone was killed) nmade me unconfortable with ny barrel rel ease system Accordingly, | devised a rel ease where you
hold a string that activates the release in your nouth. Open your nouth and you are off. Instantly. It works. Wat's
nore, as the pressure froman incipient |ockout builds, you have to actively decide to stay on by biting down harder
"Duh" node results in a rel ease.

Once you are up a hundred feet or so and out of danger, you slide a keeper over the string and it becones a barre
release. | think it is great. Tad Eareckson has nmade it even smaller. Wiile | really do not like to proselytize on
behal f of this system it seens a no brainer to me. | think if everybody used this or sonething like it, there would be
fewer incidents. So you should. And tow parks should nmake them and sell them

| have made a few. Tad has sone. |If you want to try one let me know and | will send you one.

Craig Stanl ey
2009/ 06/ 02

Sorry to stir this up again, but | wanted to give a quick update on the nouth release. | added another | oop into the
rel ease and | have to say, | love this thing.

Tension at the nmouth is |low and confortable. Locking it off with the sliding barrel at altitude is quite sinple.
Rel easi ng coul dn't be easier

Yesterday | was hit with a quarter side/tailwind off the cart. | got really high and to the left of the tug. | was
pulling in and turning back to the right to get inline with the tug, but the tug was unable to clinb fast enough and
could not dive fast enough. By just opening nmy nouth, | was free of the tug. | did not have to take nmy hands off the

bar and let the glider get in a worse AoA or turn

I"msure ny release is not the best one out there (I think the nouth-throttle version is good as well), but | strongly
bel i eve having a mouth rel ease adds a | ot of safety to towing fromthe chest.

+++



Anal ysis - TE:
01. John was towing two point with a bicycle brake | ever mounted on the downtube of his Icaro 2000 Lani nar

02. The weak link would have |imted himto about 243 pounds of tow |ine tension nax and woul d have been off the bottom
end of the safe range for that glider

03. | don't buy that the weak link just happened to fail as he actuated the release. |[|'ve had this "coincidence" occur
nysel f during a | ockout at altitude and | believe that at high | oading the weak link is being shredded by the spinnaker
shackl e gate as it's disengaging. It would be a big mstake to assune that the weak |ink would have done John's job for

himjust as well and quickly.
04. Gven what he had to work with, it appears that John did everything right in this situation but still ended up with

a broken wist. As usual, things were going south very quickly and, as he notes, the requirenent that he take a hand
of f the basetube didn't help himany in the tine and control departnents.
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Nuno Fontes
Advanced
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scoot er tow

Nuno Fontes
2006/ 05/ 27
W were towing on the | ee side of sone 1000 foot nmountains. | had flown without problens an hour before.

The first of three m stakes was not having perceived a pronounced direction and speed gradient, not readily apparent due
to the absence of cl ouds.

The second m stake was taking off with a stalled glider and not correcting it in the first few seconds. | got to about
a hundred feet and the glider was conpletely veered to the left due to the strong crosswinds fromthe right.

The second m stake was not rel easing i nmedi ately.

What nade ne hesitate and not rel ease was having the right wing way up and being stalled and very low. | had the
feeling | was going to be catapulted backwards if | released and had a clear notion | was going to hit dirt in a
tailwind. Another problemwas that we didn't | eave any room behind and next to the |launch point. W were surrounded by
rocky hills, fences, and where | was heading we had a pit that was unl andabl e way down bel ow.

The best option seened to be to resist the lock out and slowy bring the glider down, even if it was crooked, but
anot her probl em arose when the observer had the tow |line cut when | was down to about fifty feet.

I had no chance. The glider that had been hanging on like a kite dead |leafed to the ground. The left |eading edge hit
first, destroying it along with the nose plates. M body's inpact point was the |eft shoulder and the left side of ny
head and neck.

I renmmi ned unconsci ous for about 20 mnutes with a bloody face fromwhat poured fromnmy nose. The chopper arrived about
an hour after the crash. | was already semni-conscious but in a lot of pain and having trouble breathing. | was haul ed
to Stanford (about half an hour flight tine).

The toll: fracture and crushing of the upper hunerus, several broken ribs, a lung pierced and col |l apsed by one of them
and broken Cl vertebra right by the artery. They considered surgery, but the no-surgery risk was |ower - they feared a
chip would rupture the artery.

+++

Anal ysis - TE

01. The first mstake actually was towing in an unsafe environment with insufficient bailout options.

02. Wile it my have been a mstake to launch in those m croneteorol ogical conditions, nost tow | aunches are done in
thermal conditions and thernal conditions can unpredictably subject the pilot to a |lot nore serious control problens

than those Nuno experienced.

03. I'mnot convinced that failing to correct problens in the first few seconds was, in fact, an error. Problens
aren't always correctable in the first few seconds and this was an Advanced rated pilot.

04. Wiile any tow accident can be prevented by an early enough rel ease, even with a proper rel ease systemit is sinply
out side the range of human response capability to react quickly enough to many of these scenari os.

05. This was al nost certainly a foot |aunched flight and proper release systens for foot |aunched towing are virtually
nonexi stent.

06. This glider was not |ocked out.

07. The "best" option to which Nuno refers was probably his ONLY option - and it would have probably gotten hi m back
down snmoot hly enough for an i nmedi ate rel aunch

08. BUT... Once again, hang gliding comes through with its Golden Rule. Watever's going on at the end of the string
- hit the release, blow the weak |ink, dunp the tension, cut the line.

Garry and Deni se Wit nman



1983/ 05

Experi ence shows that an observer is usually wong.
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2008/ 03/ 23

Lauren Tj aden

When Jimgot ne |ocked out to the right, | couldn't keep the pitch of the glider with one hand for nore than a second
(the pressure was a zillion pounds, nore or less), but the Fing release slid around when | tried to hit it. The barre

rel ease woul dn't work because we had too nuch pressure on it.

Anyhow, the tandem can i ndeed perform big wi ngovers, as | denmonstrated when | finally got separated fromthe tug.

Greg DeWl f

2000/ 09/ 01

... (however, | have heard of sone conplaints of the Baileys being difficult to work under high | oads).
+++

Anal ysis - TE

01. The tandemglider's two point release actuator is the usual bicycle brake |ever velcroed onto a downtube where it
can't be accessed w thout |oss of control of the glider

02. Even after getting to the lever at the cost of control of the glider the sacrifice is in vain. A velcro strap
didn't keep a flight critical control nechani smsafely engaged? Wuo could have seen that com ng? (Anybody who's ever
asked around at any flight park - this nmalfunction occurs all the tine.)

03. So Plan B - go to the Bailey rel ease

04. The good news is that it's so stupidly "designed" that it won't work. |If it had worked and the bridl e had w apped
at the towring two people could have died. (See further discussion in the LINKS section.)

05. The bad news is that if the primary rel ease wasn't a piece of junk and had worked but a bridle wap had occurred
the Bail ey rel ease woul d have had twi ce as nuch load on it, would have been twice as hard to operate, and woul d be twi ce
as usel ess.

06. USHGA requires releases to be operable at twice the weak Iink strength. The Bailey failed at half. But that's K
because it's "standard" equi prent. ("Standard" doesn't mean it neets any kind of standards. "Standard" neans it's what
everybody sells and uses.)

07. How fortunate it was that this was a training exercise conducted at altitude with all the tinme and air in the world
- instead of the real deal just off the runway where every foot and fraction of a second is critical
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Danny Brotto

Danny Brotto
2008/ 11/ 04
An instance where the weak |ink could have broken and I'mglad it didn't...

I had the Axis on the cart with the AOA a bit high, launching to the west, with a noderate 90 degree cross fromthe

left. | canme out of the cart rolled and yawed to the right with the upwind wing flying and the downw nd w ng stall ed.
It was rather dramatic. |If | had released or if the weak Iink had broken, the downw nd wi ng woul d have further stalled
and | would have cartwheeled into terra firma in an unpleasant fashion. | held on tight gaining airspeed until the

downwi nd wi ng began flying, got in behind the tug, and continued the flight.

Sunny later told be he was about to give ne the rope and | thanked himto no end that he didn't.

Towi ng Al oft
1998/ 01

Pro Tip: Always thank the tug pilot for intentionally releasing you, even if you feel you could have ridden it out. He
shoul d be given a vote of confidence that he nade a good decision in the interest of your safety.

Wlliamdive
2005/ 02/ 11

| give "emthe rope if they drop a tip (seriously drop a tip), or take off stalled. You will NEVER be thanked for it,
for often they will bend sone tube.

2008/ 12/ 24

I've seen a few given the rope by alert tug pilots, early on when things were going wong, but way before it got really
ugly. Invariably the HG pilot thinks "Wat the hell, |I would have got that back. Now |I've got a bent upright."



The next one to conme up to the tuggie and say "Thanks for saving nmy life." will be the 1st.

Ji m Rooney

2007/ 08/ 01

What ever's going on back there, | can fix it by giving you the rope.

It's nore of this crappy argunent that being on towis sonehow safer than being off tow

+++

Anal ysis - TE

01. It is good that Sunny didn't pull the pin on Danny, it's unfortunate that he was even considering cutting Danny's
lifeline.

02. It is also unfortunate that Hi ghland Aerosports has never understood what a weak link is or that there could
possi bly be any downsides to prenmature failures. They, |ike npost aerotow operations, hand out the sane weak link to a

350 pound glider as they do to a one not nuch better than half that and prevent gliders fromstaying in a good safety
range by discouragi ng use of adequate weak |inks and overriding the pilot's decision with a substandard weak |ink on the
tug end.
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Carlos Weill

Carlos Weill

2008/ 11/ 30

I nci dent 1

On June of 2008 during a fast tow, | noticed | was getting out of alignment, but | was able to come back to it. The
second tine it happen | saw the tug line 45 deg off to the left and was not able to align the glider again | tried to
rel ease but ny body was off centered and could not reach the release. | kept trying and was close to 90 deg. All these
happen very quickly, as anyone that has experienced a |ock out would tell you. | heard a snap, and then just like the

sound of a WN'I plane just shut down hurdling to the ground, only the ball of fire was m ssing. The tug weak |ink broke
of f at 1000ft, in less than a second the glider was at 500ft. At that point | realized | had the rope, so | drop it in
the parking |ot.

M stake #1 Did not stay behind the tug
M st ake #2 Did not rel ease earlier
M stake #3 Did not use the secondary

I nci dent 2

As a background, after release | wap the bridle on my hand to stow it away. The bridle is the 3-point brake release in
t he hangl oop carabiner. More than 18nonths ago 2007, under during a turn when tow forces were too strong, my weak |ink

broke. But bridle was still attached to the tug because the bridle was coiled and had wapped itself around the

carabi ner. However | had left the weak link intended for pro-tow on the harness and it broke. This happened in no nore
than 2 seconds.

Since then | when | set-up | make sure the bridle has no twists and still keep the pro-tow weak |ink

I wel come any face-to-face questions or conments on these incidents. Anyone who wants recomendations for their tow ng

or training, you have a great pool of know edge in the tow parks especially fromthe ones that do it regularly and have

t he experience in the tug and behind the tug.

+++

Anal ysis - TE

01. One would like to think that in real aviation deadly junk like that which failed in Incident 1 would never have
been allowed in the air to begin with.

02. One would also Iike to think that even in hang gliding deadly junk like that in Incident 1 which had just been
denonstrated to be totally useless in even a |less than ideal situation would be i mediately and pernmanently grounded
before a sinmlar situation devel oped at 400 feet.

03. The glider's weak link is supposed to fail before the tug's but, since weak |ink breaks don't ever matter, what
could be the point to properly preflighting that aspect of the tug's safety systen?

04. "M stake #1 Did not stay behind the tug" - Yeah, that's always an easy fix - until reality rears its ugly head.

05. "M stake #2 Did not release earlier" - Another problemone need never again experience - as long as one's crysta
bal | or pocket tinme nachine are in good working order

06. "M stake #3 Did not use the secondary" - It's called a SECONDARY for a reason. |If one uses the SECONDARY as the
PRI MARY and the bridle waps - just as Carlos describes in Incident 2 - one will tuck his glider and |ikely kil
oneself. Ganted, the prinmary weak Iink MAY fail - but it probably won't because there's not nuch nmass behind it at

that location on the glider

07. In Incident 2... The weak link is not supposed to fail because the tow force is too strong in a turn. It's
supposed to hold until the structures of the planes are starting to feel sone stress. The weak |link failed because it
was only about half as strong as it shoul d be.

08. It's a very sad conmment on the state of affairs that after two dozen years of flying under Exenption 4144 a pil ot
can be rated for aerotowi ng w thout being taught that he either needs a weak link on the end of the tow |line or weak



i nks both above AND bel ow the tow ring.
09. Carlos's loyalty to and respect for the tow operators that sold himall that junk that could have gotten him

killed, configured the tug so that he ended up with the rope, failed to ensure that he was properly weak |ink protected,
and failed to teach himhow deadly hitting rel eases out of sequence is is really touching.

27

2008/ 11/ 29

Lauren Tjaden

2008/ 11/ 29

| know personally of another incident that occurred this year in a tandem (not at Quest, not with ne). A pilot with
limted tandem experience took up a tandem passenger behind a tug pilot with linmted m dday experience. The hang
gliding pilot had difficulty controlling the glider's pitch due to bad flying on the tug pilot's part. He should have
rel eased earlier, but didn't. By the tinme the glider released the tandem had been stressed pretty hard. The tandem
pilot safely | anded the tandem Afterwards, while exam ning the glider to ensure that it had not been overstressed, it
fell apart on the ground. Very lucky it was not a double fatality.

The pilot will report this in a tinmely fashion but it is not ny place to reveal details. The weak link did not break
Bei ng stuck to the plane is not always good.

+++

Anal ysis - TE

01. This glider was not stuck to the plane. This glider was very deliberately held on tow

02. A l1l.4 Gweak link for a tandemglider is in the ballpark of 750 to 800 pounds. It is very unlikely that the weak
links actually installed allowed tension greater than half that and it is unlikely that the tension transnitted ever
exceeded nuch over 300 pounds.

03. Aerotowed gliders nmust neet or exceed the Hang dider Manufacturers Association's Airworthiness standards. HGVA
certified gliders can take six Gs positive. This glider probably never saw nore than a third of that on tow. It was a

death trap before it left the ground.

04. On 2009/03/10 a North Wng T2 tandemglider - quite likely the sane nodel - failed during mld aerobatics in
Queenst own, New Zeal and and, after its parachute bridle also failed, there WAS a double fatality.

05. A vreport on a failure such as described that cones out any tine after the day it happened is not a tinely one.
28

2009/ 08/ 31

Roy G Messing

+++

Anal ysis - TE

As, at the time of witing, the hang gliding comunity has yet to be graced with anything resenbling a report, | have
had to piece together information based on scraps gl eaned fromthe web.

The pilot was 67 years old (born the day the United States declared war on Japan), a resident of Stickney, South Dakota,
a Marine Corps veteran (1959-1963), a crop duster pilot, retired, and learning to fly hang gliders at Wiitewater
W sconsi n.

He first sol oed on 2009/ 08/ 18.

He flew a new WIlls Wng Falcon 3 195 with Finsterwal der pneurmatic wheels installed on the basetube, a cocoon harness
with a chest nobunted parachute, and a full face hel net.

He towed two point with his upper attachnment point on the keel trinmmed in accordance with WIls Wng's reconmendati on
for that glider. H s actuator was a |oop at the basetube through which his hand was inserted.

He undoubtedly was using the ubiquitous single | oop of 130 pound Greenspot installed at the top end of his prinmary
bridle as his primary weak link. This would limt his towline tension to 243 pounds nax. An appropriate (1.4 G weak
link for that glider would have been 459 pounds.

He had a secondary weak |ink - undoubtedly identical to his primary - engaging a curved pin barrel (Bailey) rel ease
com ng off of his left shoul der.

Hi s secondary bridle was unnecessarily and dangerously | ong.

The tug was a Bail ey- Moyes Dragonfly and he was dolly | aunching.

Hi s last launch rolled on 2009/08/31 at 09:00. Conditions were 55 degrees, clear, with little or no w nd.

Wil e sone of his equipnment was junk everything relevant with respect to the accident was just about ideal. The tug is

as close to perfect for towi ng hang gliders as one can ask, dolly launching is brain dead easy, the glider is light and

easy handling and was ideally trinmed for towing, his primary rel ease actuator was basetube nounted, the wheels were the
best available for hang gliders, and the hel net provided good protection for his head and face and t he parachute good

paddi ng for his chest. And the air was dead and dense.

It was reported that he "rel eased after entering into a mld | ock-out but did not regain control in tine", crashed and
wrecked the glider, and died four days |ater



(I"ma bit suspicious of the account of a "mld lock-out". M feeling is that experiencing a mld | ockout is |ike being
alittle bit pregnant.)

One wonders what went wong. This is the first time |I've ever heard of anyone engaging in center of nass towing with a
baset ube mounted rel ease actuator being so much as scratched

The rel ease actuator may have been nounted nore inboard - and woul d have thus required nore hand novenent - than ideal
as that may have been necessary in order to route the cable over the starboard wheel

There is al so evidence that he was fed the usual fiction about the weak |ink being there to prevent the glider from
getting into a dangerous situation so it's also a possibility that his response was influenced by this.

And hang glider pilots are programred to respond to any problemon tow by releasing i nmedi ately when, in fact, this is
very rarely an appropriate response. The fact that he lived as long as he did suggests that he woul d have probably cone
through K with the benefit of a little nore time and air with which to work. And a couple nore seconds on tow m ght
have bought himthat.

Pendi ng further information on this rather bizarre accident there seens little to be learned fromit.

It is, however further anmunition against the deadly hang gliding nyth that the weak |ink has some useful roll as
protection for the pilot.

And it also serves as graphic illustration that, as quick and easy as it is for the person at the other end to dunp the
line in aerotowi ng, the effectiveness of anyone doing so to keep the glider pilot in good shape is so poor that it

shoul d be regarded as virtually useless for any formof towing. The focus of the front end person should be to provide
and regul ate tension and he needs to |l eave the flying and the rel ease decision and execution to the the glider



07 - PHYSI CS CPTI ONAL

USHGA

2006/ 03/ 15

Safety Notice regarding the conduct of HG Aerot ow Tandem operati ons
HG Tandem Aer ot ow Oper ati ons

It was noticed over a nunber of years there have been a nunber of fatalities to participants in hang glider aerotow
instruction. The president of the USHPA, therefore, formed an Ad Hoc Joint Conmittee of the chairs of Safety and
Trai ning, Tandem and Towing to investigate this, appointing the Chair of Safety and Training to preside. Tandem
instructors, Matt Taber and David A over were invited to participate

This conmittee reviewed a nunber of possible causes for aerotow tandemfatalities. One particular possible cause stood
out as predoninate. This was the common belief that when a glider gets low on tow the pilot can safely push out and | et
the glider clinb up to the | evel of the tow plane safely because the glider will not stall under tow.

This issue is so inmportant that this comittee and the towing committee have recomended that the foll owi ng nessage be
sent to all aerotow pilots and all Aero-Tug pilots with a particular enphasis to aerotow tandem pil ots.

Experiences in hang glider tandem flight using aero-tow |l aunch along with analysis of accidents and incidents that have
occurred during such flight strongly suggest, for safety reasons, the follow ng cautions be observed.

If the pilot of the tandemglider finds that he/she is too | ow behind the tug and sl ow enough that the glider will not
climb without pushing out pass trim then the pilot should pull in and rel ease rather than trying to push out and clinb
to the tug altitude. Though pushing out to clinb to the tug altitude has been a commopn practice usually acconplished

wi thout incident, there is a deep underlying danger in doing this. Should the tandem glider becone unattached fromthe
tug during this maneuver, the nose high attitude of the tandem glider attained while doing this will cause a very abrupt
stall which will result in a nuch greater altitude | oss than one woul d expect (possibly nore than 750 ft.) The nobst
extrenme cases may result in structural failure of the glider

Towi ng tandens requires extra awareness on the part of the tug pilots, particularly in the early part of the towto help
the tandem pil ot avoid the devel opment of critical situations. Prior to the start of the tow, proper tow speeds based
on the gross weight of the tandemglider should be determined. Geater total weight will require correspondi ngly higher
tow speeds. It is CRITICAL to understand that the towed hang glider is at risk when the towis slow and the glider is
low. Wen towing a tandemglider, the tug pilot should fly the appropriate airspeed to keep the tandemglider in the
proper position and if there is any doubt the tug pilot should fly slightly faster and avoid flying slightly slow.. The
tug pilot should avoid pulling up abruptly and leaving the tandemglider low If the glider is |Ilowon tow, the tug
pilot should attenpt to speed up and to descend to the altitude of the towed glider, releasing the tow rope only as a

| ast resort.

These points are crucial to the safety of aerotow tandemflight. However, this letter is addressed to all aerotow rated
pilots and tug pilots, not just to tandempilots. This is because in consulting with pilots about this issue, we found
that this problemis exhibited under the sane circunstances with solo gliders as well. Because of the |ighter w ng

| oadi ng of the solo gliders, the reaction of a solo glider is not as severe, but can still be violent.

To insure that all AT rated tandempilots are notified, we are asking that the AT-rated tandempilots sign on to the

USHPA web site (www. ushga.org) and fill out a formthat states that they have read and understand the safety notice. |If
you are an AT-rated tandem pilot and do not have conputer access (ie. no enail address) you will be sent the formto
fill out and sign, and a USHPA addressed, stanped envel ope. Understand that we are not asking if you agree with the

safety notice, but that you have read it and understand what it says. You will need to do this in order to have your
tandem rating renewed.

Flying with a tandem passenger is a special privilege which the FAA allows us to grant to qualified pilots. These
pilots are supposed to be highly skilled. W expect tandemflights to be safer than solo flights, not nore dangerous.
Safety records do not currently seemto support this expectation. W expect tandem flights under the rules of the USHPA
to be conducted in such a way that this expectation is realized.

David G Broyles, Chairnman of Safety and Training Committee
Steve Kroop, Chairman of Tow Conmmittee
Paul Voi ght, Chairnan of Tandem Conmittee

TE:

01. It's interesting that the Ad Hoc Joint Conmittee wasn't particularly concerned with the fatal accidents which have
occurred as a result of solo gliders abruptly |osing tow tension

02. A tug pilot should not be "releasing the tow rope only as a last resort." A tug pilot should release the tow rope
ONLY to nmaintain his own safety and | eave the glider pilot in charge of the decisions regarding his safety. As soon as
the tug pilot hits the release in these circunstances the glider is dead.

03. The last time | conpared square footage to operating weights there was no difference between w ng | oadi ng of tandem
and sol o gliders.

04. In fact a solo glider |loaded to its naxi mum capacity can have over twice the wing |oading of a tandem glider |oaded
at the minimumof its range.

05. If the Committee "found that this problemis exhibited under the sane circunstances with solo gliders as well" one
wonders what the point was of portraying it prinmarily as a tandem i ssue.

06. It's NOT a tandemissue. A great deal of the reason it's perceived to be a tandemissue is because the 2005/ 09/03
full luff dive which killed Arlan Birkett and Jerem ah Thonpson was m sdi agnosed as a stall.

07. It's great that one doesn't have to AGREE with the fundanental physics which dictate that a slow glider with a high
pitch attitude will drop like a brick when it loses towtension. This is hang gliding in which everyone is free to
bel i eve anything he wants and fly hinself and his passengers accordingly. | nyself, however, happen to believe it
'cause | went to one of the funerals which pronpted this advisory.



Wal | aby Ranch
"The First Fulltine Aerotow Hang Aiding Flight Park in the Wrld!"

2009/ 10/ 15
The pilot fails to anticipate the tug's quick clinb-out after |launch, gets |low, and then doesn't push out far enough to

climb up. Renenber: it is alnpbst inpossible to stall under aerotow. The induced thrust vector nakes the glider trim
at a higher attitude. It is OKto push way out; you will clinb, not stall.

Yeah, as long as you have total confidence in the reliability of the engine, security of as many as four releases,
strengths of the weak |inks at both ends, and predictability of the air in front of you you can push out all you want.
There haven't been that nany peopl e who have di ed when sonething didn't work out as pl anned.

Fel i pe Amunat egui

1996/ 12

| knew M ke well, and | amcertain that he woul d have never wanted to discourage others fromflying safely, yet | know
he woul d have respected each one's decision and ways of dealing with the pain. Al so, | amcertain that Mke would want
want us to learn howto avoid a sinmlar tragedy. W owe it to Mke and Bill to further refine aerotowing in general and

tandemtowing in particular.

Ji m Rooney
2007/ 08/ 01
What ever's going on back there, | can fix it by giving you the rope.

It's nore of this crappy argunent that being on towis sonehow safer than being off tow

Yeah Felipe, we did owe it to Mke and Bill to learn how to make towi ng safer. But we're pretty nuch stuck in the sane
thick clueless fog right back where we were in the md Eighties.

2009/ 11/ 11



08 - THE LAY OF THE LAND

1983/ 05

A NOTE ON TOW NG

The early days of hang gliding were marred by nunerous tow ng accidents. During this period this aspect of our sport
est abl i shed a hopel essly bad reputation. And, indeed, |ast year, as you nmay have noted in Doug Hildreth's recent

accident review, there was a towing fatality by a totally inexperienced Texas pilot.

Sone tine ago | received a series of four articles on a new towi ng system from Texas experi nmenter and i nventor Donnel

Hewett. | ran the first in the series of four articles. Editors learn fromexperience and if | could roll back the
calendar | would run all four at once in condensed form |In fact, what happened was that the first article - which made
seem ngly outrageous clains wthout outlining the actual technique or hardware - inflamed the then tow ng establishment.

It seens that today's innovators becone tonorrow s conservatives so | was bonbarded with calls, sone fromthe USHGA
Board, telling ne that this M. Hewett was totally inexperienced, that he didn't know what he was tal king about, and
that | was contributing to the possible injury and death of unknown nultitudes of innocent hang glider pilots.

I amnot a tow pilot, and although Donnell's system nade sense to nme | was forced to discontinue the series. The
essence of his systemwas a double bridle that connected to the glider and TO THE PILOT. This system would thus pul
the pilot back on line in the event that the glider was inadvertently turned off course from behind the vehicle. This
woul d produce a sel f-correcting system avoiding the infanous "l ockout"” THE factor which seened to make tow ng so
danger ous.

Well, it appears that M. Hewett's systemnot only works but, as |'ve been told by pilots who have nade literally
t housands of land tows with it, it works beyond all the nbst optimistic expectations. One pilot told nme, "It is
virtually inpossible to | ock out even if one tries."

The possibilities are obviously incredible if a safe, standardi zed tow ng technique can be established. The sport of
hang gliding at this point is essentially linited by the availability of flying sites. Wth land tow the entire country

is opened up, and as we have seen by WIIli Miller and Bruce Case's world class cross country flights over flat |and, the
potential is unlimted. |In fact, there are certain safety advantages to flying over flat land. The turbul ence created
by jagged terrain is avoi ded and the dreaded downwi nd turn into the hill is elinnated.

In upcoming issues we will try to supply as much information as possible on this new aspect of the sport. Those with
experience are invited to contact us about possible articles.

However, any new techni que or equi prent al ways produces unforeseen problens. Towi ng nust be approached with the nost

t hought ful and conservative attitude. As Garry Whitman pointed out to ne recently, the only problem he has had has been
wi th experienced pilots who won't listen to his instructions. And please renenber, the equi pment and net hods descri bed

in this publication are based on the experience of the authors only and are not endorsed or recomended by the USHGA or

Hang d i di ng nagazi ne

Wth the kind pernission of Donnell Hewett we will publish the remaining three installnents of his Skyting series in
upcom ng i ssues.

1990/ 11

I renmenber when Donnell Hewett was ostracized fromthe then "established" towi ng comunity because of his unconventiona
i deas.

M ke Lake
2009/ 04/ 19

Brian Pattenden, an early nenber of the SCFHGC, and a university student had studied tethered flight and proposed the
concept pilot towing (to about 60 pilots) on the 26th of Septenber 1979 at the Fleece public house in Suffolk. The
concept was inplenented a couple of years later with a single point chest tow system (possibly the very first) and a two
leg (pilot and glider) bridle system This was all up and working to the point of XC flying perhaps a couple of years
bef ore anyone (or at |east the devel opers) had heard of Donnell

Both systens were | ater described in Donnell's Skyting News and the single point systemalso featured in an article by
Donnell in a HG mag call ed Wiole Air

| do, of course, recognise Donnell's fantastic work but | would guess there were several parallel devel opnents around
the late '70s early '80s including the little known Brooks Bridle (Bill Brooks of Longbow fane) this towed directly from
about 2/3 of the way down the hang straps.

Once we had noved to body towing and the | ockout risk had been reduced a bit, other dangers becane nore prom nent.

Nunber one (on ny list anyway) was a pitch up followed by a premature rel ease or weak |ink break shortly after take off.
| still think this is the case.

(I'n those days | would rather fly with NO weak Iink, relying on automatic |line tensioning systems, than have one break
outside of a real enmergency). Unfortunately this enphasis was too late to save the life of another flying buddy.

We were al so deened nut jobs and indeed ignored conpletely by nost of the UK's HG community, including the association
at the tinme.

Chuck Bur goon

1992/ 09



I"mcontinually amazed by the "reinvention of the wheel" and "forgotten know edge" in this sport.

| do R&D for a living, and think that it is tragic that so nmuch tinme, noney, and resources have been expended to acquire
enpirical information that goes unused, undocunented or unaccounted for. |[It's agonizing to watch people struggle

t hrough the sane | earning curve, being unable or unwilling to tap into the wealth of existing know edge.

Current USHGA enphasis, along with efforts to conpile and honogeni ze towi ng technology in general, wll hopefully
accel erate the evolution of this launch alternative, rather than prolong it.

Dut cher Sterling
2009/ 05/ 13
Tad,

| can see your frustration as we now have a "professional” not for profit corporation called the USHPA, which, IMHO is
no | onger geared to be responsive to the needs of the pilot, but to those of the corporation

It used to be a case of ineptitude and nepoti sm anongst the BOD, but now they are professionals..

Your best hope at this point is to send a copy of what you want changed, where in the SOPs, the changes thensel ves, and
your argunents to the USHPA president, executive director, towing comittee chair, safety and training comrttee chair,
organi zation and bylaws conmittee chair; with a cover letter asking that these changes be nmade to the necessary
docunents. | would try to work through Tracy Till man and Dave Broyl es.

Then | would plan to take this to the next BOD neeting. |f you can not go and chanpion this yourself, then find anot her
to do so. Should this fail to get action of any sort, especially on the weak |link standard and test standards then..

Send your work to the FAA by certified mail and a copy to the USHPA, also certified, with a cover explaining your action
and stating that if any injury or death occurs because the USHPA and its directors failed to take action that they are
negligent in their duties to the pilot community.

Now | nust tell you that the "New' "Better" "Professional" USHPA has gone to great length to insulate thenselves from
any responsibility/liability IMHO. So needl ess to say, as you seemto have found out, you will have little chance to
get anything done, but there is always hope if you nake enough noi se.

| commend your efforts, but do fear the involvenent of the FAA. | used to go to BOD neetings and was able to effect
sone change before health and financial issues grounded ne...

W ngspan34

2009/ 06/ 12

Aer ot owi ng adds incredible conplications to the sport of hang gliding.

| began with foot launching. Very sinple. In the md 80's | started towing first behind a Cosnpos trike, then a few
years |ater using the ATOL truck tow system | liked truck towing better but it has its limtations. But BOTH truck
towi ng and aerotow ng add so nmany conplicating factors into the equation (as conpared to foot |aunching) that the utnost

care needs to be taken during such flight activities.

| see (mainly hear about, fromreports nade here) all sorts of inconsistencies between the various tow nethods and at

the various tow facilities. That worries ne. In the 70's and early 80's people were doing towing with any nethod and
little to no thought as to how it shoul d/coul d be done safely. People got hurt and died. Slowy, things got better
But | have NO DOUBT they could or should get even better. |If things aren't getting better because the status quo seens

good enough (i.e. USHPA isn't notivated to require inprovenents/higher standards) then that is NOT good (enough).

Tad i s VERY passionate about inproving the picture regarding hang gliding tow safety. A person's view has to be pretty
snal | (perhaps even ignorant) to not appreciate his goals and efforts.

Consider just one life snuffed out due to "just good enough" (but under close scrutiny, poorly designed) tow equipnent.
Imagi ne that lost life was your good friend's - or your own. Consider how "just good enough" can negatively effect many
people - forever. Then think how "the best we can do" is much nore likely to prevent that lost life. Wat would you
choose for yourself or your friend, "just good enough" or "the best we can do"? Besides ignorance or suicida

tendencies | can't inmmgi ne anyone choosi ng anything but "the best we can do" option

Tad is your conscience, telling those of you who tow, TO WAKE UP! Stop accepting "just good enough", jerry rigged,
medi ocrity in your tow equi pnent.

hgf | yer

2009/ 06/ 12 17: 44:04

Let me frane this the way | see it.

Most know that we all do what we do and support our sport out of passion and fun. Like | nmentioned to NVE, all things
are fun and even exciting at first - like wanting to i nprove our sport hel ping our |ocal school, club, or organization

(USHPA). Then there can be a point of frustration in wanting to help (volunteer).

| think Tad has reached that point (frustration). And all can sense it in his tone and approach. | know | personally
have spouted ny share of enotions on SGs site.

| feel all politics start on a local level. This is the main reason | have decided to start my own school. Trying to
change a shop owner's m nd about bad practices, teaching nmethods, organization, equipnent, selfishness, etc... is
i mpossi bl e for anyone to do.

So that | eaves any existing club, to manage and support new pilots. HG clubs, | have found, have little say about how a
school operates. Local clubs usually don't regulate or recomend inprovenments to schools or shop owners who also sit on
a club's conmittee.

So that |eaves the USHPA to set guidelines and i nprovenents for schools, instructors, observers, passionate vol unteers.



| think they are too overloaded (spread to thin) to see where changes are needed. | can do what Tad has done and
volunteer all of nmy SOP's to the USHPA. Let's just say, | have done that in the past. |f changes can't be acconplished
on a local level (shop owners), what nmakes anyone think that the top organization (USHPA) will change?

Let's be real here. The USHPA is an insurance broker, which sends its nenbers a nmagazine once a nonth. As far as any
real change or inprovenents with the SOP's..

GO0D LUCK W TH THAT!

W ngspan34
2009/ 06/ 10
And Tad, as for people giving you negative ratings on your first couple posts, | think that is wong. There was no good

reason for those negative ratings. | opposed themwith my own. | think you are naking a positive and serious effort to
i mprove the safety of hang glider tow ng.

i an9t oes
2009/ 06/ 11

Thank you for going out of your way to educate us. |'ve never done any towing so it's all Dutch to ne, but when | do
"Il be revisiting this thread.

I"msorry you copped sone flack when you were actually posting hang gliding stuff on a hang gliding website, especially
when the threads "Hang diders' Gardens" and "we |luv cats" are sitting on 12 and 20 pages.

2009/ 06/ 14
You won't be able to pass on all your wealth of know edge if you get kicked off, so maybe a little diplonmacy could be in

order. Sounds to nme like you know a hell of a |lot nore about this stuff than anyone on here, it'd be shane if we m ssed
out on all your w sdom

Larry West
2009/ 09/ 02

Sorry to see ya go, but | can inmagine everyone has a linmt to what they are willing to put up with. You put up with a
ot and I've learned nmuch fromyour witing. Thank you

Jason Rogers

2008/ 10/ 14

Thanks for this discussion. | spent nost of ny flying tine at a rounded hill take off, where this really isn't that
much of an issue. | don't think | was placing the right sort of inportance on being hooked in... So nowthat |I'm
flying less "forgiving" sites, you nay well have saved ny life.

2009/ 11/ 10

Well | think he's probably right that there is a problem | don't know if what he proposes is the right solution, but
it's better than mine.

| looked at the stats, | |ooked at the caliber of pilots who were dying in tow accidents (far better than mne).
concluded towing is sinply far too dangerous and gave it up

I've never seen a fatal, but what | have seen scares the hell out of me, far nore than any foot |aunched issues. He

proposes stronger weaklinks. |'ve been out towing with what were probably 2 G weaklinks. |'ve seen soneone break one
and do a full stall, tailslide and recover. His basebar skinmed through the two inch grass on the runway on the
recover. |'ve watched another group with their own gear. | don't know what weaklinks they were using. Saw sonmeone

| ock out at 1000 ft up, stabilize in a vertical dive doing at |east 100 knots (maybe much nore, he lost 5-600 ft in 2-3
seconds) and break his link about 2-300 ft up. He only just nanaged to pull out of the dive about 50 ft fromthe
ground, tail wind with over 120 knots of ground speed. | never thought |I'd hear a glider make a sound |ike that.

| loved towing. Really really loved it. To stand in a flat field, yell GO GO GO and then suddenly but roaring into the
sky was an amazi ng experience. | just felt that every tine | didit | was rolling the dice..

Fr eedonspyder

2009/ 02/ 14

Tad,

I've found your posts on both hook-in checks and rel eases very interesting and well thought out.

Best of luck dealing with the Oz Report forumcult and its | eader

Kevin Carter
2005/ 09/ 26
Clearly there is roomfor inprovenent with what we are currently using.

We all dream of coming off the cart with perfect speed every tine but in our real world of average people, that doesn't



al ways happen.

Stay safe and keep working on naking it better for us all

Dan Tonl i nson
2005/ 05/ 30

Tad's post is difficult to read but |I've seen his work. His release nechanismis elegant in its sinmplicity and
ef fecti veness.

Hugh McElrath
2005/ 03/ 05

Thanks, Tad. | was too green to fully appreciate your system when you showed it to ne a couple of years ago. Now I'm
nore interested. Do | have to fabricate this nyself fromparts or are you in business?

Janni Papakri vos
2008/ 06/ 30
Tad showed ne the rel ease systemhe installed in Hugh's glider. | was anmazed at the quality and conplexity of the

system Being able to tow and rel ease without ever having to take your hands off the base tube is wonderful and nuch
safer.

Patrick Hal fhill

2009/ 06/ 21

You and | net at the ECC a few years ago. W spent 45 minutes or nore together going over your system | sawit first
hand. | was quite inpressed with the quality of engineering and the tinme you spent on it.
W ndl ord

2009/ 05/ 03

Very nice engineering, Tad. | can see a |lot of thought went into the systens and there is always roomto "build a
better nousetrap".

Every systemwe use in this sport can be inproved on. Look where we progressed fromsince I first flewin '71.

Brian Vant - Hul
2007/ 07/ 21
"Il be lazy and ask if any of your references give a physical reason for the 0.8 to 2 g range they quote as safe. |If

not, constructing a reasonabl e physical argunent could be a major contribution. You clearly have the physics down well
enough (as good as anyone else in the world) to do so.

Donnel | Hewett
2008/ 11/ 05

Let me begin by saying that | personally appreciate Tad Eareckson's efforts to i nprove the SOP of aerotowi ng as well as
his suggestion to update the Skyting Criteria. It is through efforts like his that progress is made toward safer tow ng.

I thank himfor keeping this issue before the hang gliding conmunity.

TE:
The reasons that center of nass tow ng becane established in hang gliding were not the reasons it should have been

Center of mass towi ng should have taken off the INSTANT it was suggested - on either side of the Atlantic - that sone or
all of the towtension be transmtted through the pilot. Light bul bs should have started glowing brightly all over the
worl d. The | ogic was obvious.

But that's not the way it happened.
M ke's crowd was witten off as nut jobs and ignored and Donnell had his mcrophone cut inmediately.

It's been a very long tine since hang gliding was, to a neasurabl e degree, governed by science, reason, |ogic based
exchanges of ideas, and experinentation. Hang gliding is now controlled by a testosterone poisoned oligarchy of air
jocks which couldn't pass a junior high school |evel science class with a gun to its head. | believe - with the
possi bl e exception of folk in Eastern Europe - that worldw de the nunber of people who thoroughly understand the
dynam cs, mechanics, and physics of hang glider towi ng can be counted on the fingers of a hand or two.

And the older hang gliding culture gets the nore senile it becones. The people who were the innovators of this branch
of aviation are thinning fromthe scene and the popul ati on becones increasingly bloated with sport participants who've
had everything handed to themon silver platters and can't fathomthe concept that there may be better ways of doing



things than the way nistakenly believe they've al ways been done.

The reason that center of mass tow ng becone established was because of the phenonenon of instant and reliable
gratification. Once a pilot tried it the difference was felt and appreciated i mediately and consistently with every
flight. |If the only advantage were that we were no longer killing soneone once out of every fifty flights one wonders
if it would have ever caught on.

I nnovations in equi prment and procedures that lack the instant gratification conponent will never be voluntarily
i ncorporated in a sport controlled by pilots. |If there's a fix that will keep soneone fromgetting killed one out of
every five thousand flights there will be a stanpede of pilots rushing to ignore it.

The likelihood is that any that the average individual pilot will never derive any benefit fromit in a critica
situation the course of his flying career. He's very unlikely to get up to that nunber of flights. And in order for
the fix to be a factor three things will have to line up wong at the sane tine - and what are the odds of that
happeni ng.

But in a local club of a hundred participants it doesn't take very long at all to rack up five thousand flight and find
t he magi ¢ conbi nati on.

A pilot is not going to nodify his procedures or equi pnent because there's a one in five thousand chance that failing to
do so will get himkilled. A pilot will only nodify his procedures or equipnent if there's a one in one or two chance
that failing to do so will get himgrounded and fi ned.

A hot shot conpetition pilot who has to take a hand off of the basetube to release during a | ockout or whose 0.7 G weak
link fails when the glider is mushing makes a properly equi pped Hang Two with a .10 bl ood al cohol |evel ook |ike Chuck
freakin' Yeager. When the shit hits the fan the driver needs to be able to control power and have BOTH hands on the
steering wheel - not running out of gas or having the throttle stuck wi de open and text nessagi ng about plans for the
weekend.

Hang gliding has got a big problemw th virtual drunks on the ends of strings and a quarter century of enforcenent free
aerotowing is pretty good evidence that self regulation doesn't work any better in the air than it would on the
hi ghways.

2009/ 12/ 17



09 - ANALCA ES

Towed hang gliders are powered aircraft and powered aviation is sonething that hang glider pilots do not understand -
even if they do thoroughly when they're flying conventional powered toys. Analogies may help. Al of the following are
applicable to low altitude situations.

The basetube is your control yoke. |If you're flying trimin snooth air you can take both hands off of it for severa
seconds and not nuch will happen. But if you're holding control pressure and/or flying in rough air you can and shoul d
expect an instantaneous and dangerous |oss of control if even one hand cones off. Your recovery will be dependent on

t he amount of air you have bel ow you.

The tow line is your engine and is al nost always your friend. Wth the thrust aligned properly everything' s pretty
straightforward - literally. But its alignnent can change dramatically, it's pulling on your control system the nore
out of alignnent it gets the higher it revs, and it can turn into your worst eneny real fast. It can roll you
conpletely out of control and power you straight into the ground unless you kill it before it kills you

The release is your kill switch and is al nost always your eneny. Flip it and you're going down - you will have no neans
of restarting your engine. |If, at a wong enough time, it's inadvertently flipped because it's poorly installed or it
shorts out because it's poorly designed or naintai ned you WLL die. It must, however, be nounted such that you can flip
it instantly and effortlessly while keeping both hands on the yoke at all tinmes 'cause it's all you have to ground the
magnet os when the throttle is stuck and you're heading in the worst possible direction.

The weak link is very nuch |ike a parachute - the kind under which both pilot and plane cone down - configured to
autonmatically deploy when an accel eronmeter reaches a preset positive Grating | ow enough to keep the plane from being
damaged. Both also irrevocably kill your engine as they kick in.

Li ke a parachute in an aerobatic plane, it's sonething you ALWAYS wanna have on |ine but NEVER wanna have come into
play. |If it does cone into play it's al nost always 'cause you've really screwed a pooch and if you survive because of
it it'll be because you were |ucky and probably high. Both deprive you of the ability to clinb and guarantee that
you'll soon be encountering the hard stuff at an undetern ned speed.

If either kicks in when things are still manageable it can kill you. And even either kicks in when the situation is
ot herwi se beyond salvation it nay have only the effect of killing you in a sonewhat different manner.

Because the weak link automatically kills the engine as an unavoi dabl e, uni ntended, and undesirable side effect of its

true function of a load limter, it's often mistaken by the less astute person as a formof kill switch which justifies
the use of an unreliable and/or inaccessible actual kill switch. These people invariable dial down the accel eroneter
setting to the extent that the load limter goes off at random and nornmal situations are often turned into crashes and
recoverable situations are often turned into fatalities. But once in a few thousand pops the load limter will, in
fact, happen to function as conpensation for an unreliable and/or inaccessible kill switch so the | ess astute people

(read pretty nuch all of then) will dial down their acceleroneters to the ragged edge of sustainable tow and
congratul ate thensel ves on what safe and conscientious pilots they are (and ground anyone who begs to differ).

2009/ 11/ 11



10 - LINKS

My 2nd nountain | aunch, LMFP, ASW8055
htt p: // ww. yout ube. conl wat ch?v=Pj cCyMs QACQ

Un- Hooked Aerotow Hang Qi der
htt p: // ww. yout ube. coml wat ch?v=u51qpPLz5U0

USHPA is SUPPCSED to teach pilots to verify connection to the glider | MMEDI ATELY prior to EVERY | aunch. |t doesn't.
What happens to the pilot on the edge of the cliff WHEN he nakes the sane mi stake the one on the asphalt did?

hello dolly
http://vi deo. googl e. com vi deopl ay?doci d=-4095721502206080003#

Rob Ri chardson went aloft with a snagged dolly, was released fromthe front end i medi ately, and crashed and di ed
i medi at el y.

This pilot - who had wapped his vario nmounting strap around the dolly hold down line in addition to the basetube - was
allowed to stay on tow and deal with the problem and, although the dolly ended up a little worse for the wear, both
pilots and planes cane out snelling |ike roses.

On the downside, Rob's bridle was routed under the dolly cross tubing such that his control effort would have been
hanpered, but not neutralized. On the upside the dolly was held fast to the glider perfectly centered and bal anced.

The pilot in the video, while otherwi se being in normal configuration, couldn't have had the dolly dangling nuch farther
off center if he had tried.

The video record of the beginning of the latter flight is virtually IDENTICAL to the description of Rob's flight. The
glider lifts off, rolls and tracks to the left with no correction for several seconds with the tug still on the ground.

But the towis continued and shortly after the tug rotates and lifts off the glider pilot starts getting things
together. He gets the roll corrected and gets back into position and clinbs to a safe altitude where he's free to
safely wallow around a bit while he attenpts to deal with the problem

Had he been dunped - or had his weak link failed - at the six second mark he woul d have i nmedi ately | ost, of course, any
hope of flying out of the situation and a | ot of airspeed and would quite likely have experienced a very dangerous
ground | oop.

It should be noted that the tug in this case was a trike which was at no point jeopardized by what was goi ng on behind
it, despite the inferiority of its control authority as conpared to the Dragonfly which was tow ng Rob

| strongly believe that had the tow and full power been nmintained that the severity of Rob's incident could have been

reduced fromthe fatal accident it was to an anusing anecdote. But | would not expect the average nmenber of today's
fleet of tug pilots to react any differently than this one did over a decade ago.

M5 crashes his brains out
http://ww. yout ube. coml wat ch?v=F n5B3-M C4

That's how cl ose Mz cane to killing hinself with BOTH hands on the control bar. How nuch better does the situation get
if he has to let go with one of then? In sinilar circunstances how inclined would ANY pilot be to take |l et go of the
baset ube to actuate a rel ease?

(I't appears that separation occurred as a result of weak link failure.)

http://ww. flickr.com photos/ aer ot ow el ease/
Cache set

Spi nnaker Shackle - Locked - 1
Spi nnaker Shackle Gate - Locked - 1

These two photos illustrate how a highly skilled pilot was killed by using a piece of hardware in an application for

which it is neither designed nor particularly well suited. And nothing changed after Robin's unnecessary and
predi ct abl e deat h.

http://ww. flickr.com phot os/ aer ot ow el ease/
tenp set

This series of photos illustrates why the Bailey release which is a conponent of just about every solo and tandem
aerotow rel ease systemin the world won't work under | oad.

Tandem Aer ot ow
http://ww. flickr.com phot os/ aer ot ow el ease/ 4037808062/ si zes/ o/

This glider is being towed in violation of close to a dozen regul ati ons of the USHPA Standard Operating Procedures
governi ng aer ot ow ng operations.

There is supposed to be a weak link at the front end of the towline. There isn't.
The glider is being towed by a Dragonfly tug. There is a weak link at the top end of the Dragonfly's bridle.

If that weak link fails it is possible that the bridle will wap at the towring. There will then be no predictable
limt to what the tug's release will be subjected bel ow the breaking strength of the Spectra tow |line which is probably



around two thousand pounds.

Assum ng the tug pilot and Dragonfly are still alive and in a position to recover it is very unlikely that the rel ease
wi Il function under the loading to which it could be subjected.

There is supposed to be a weak link at the back end of the towline. There isn't. Ganted, there could be a weak |ink
conceal ed inside the funnel over the towring but - there isn't.

It can be seen in this photo that there is no weak link at either end of either bridle.

In fact there is no weak link of any description within 250 feet of this glider and there is no reliable weak |ink
anywhere in the tow system

The weak link at the front end is supposed to be reliably stronger than the weak |link at the back end. The thought
behi nd this approach is, nost critically, to prevent a situation in which a trailing tow line routed over the basetube
shags sonething on the ground and causes the glider to instantly and violently pitch down and kill itself.

Since there I'S NO weak |ink whatsoever anywhere near the back end of the line the glider WLL end up with the line in
the event of a front end failure or release and will have absolutely no way to separate once the rel eases becone
over | oaded.

The primary weak rel ease core nechanismis the sane Wchard 2673 spi nnaker shackl e which got Robin Strid killed and has
mar gi nal perfornmance even configured as it's supposed to be. And in this application it has been nodi fied such that
it's rotated about 45 degrees fromthe designed orientation, the gate is heavily | oaded and the latch is under a great
deal of tension.

Greg DeWl f
2000/ 08/ 29

I had an incident where the sane (spinnaker) rel ease (although with the connection being a brake |ever and cable) did
not release on the tandem glider at Lookout. This release had the hole drilled in the Wchard spi nnaker shackl e, just
as Chad is describing as being the best configuration. The spinnaker release is not neant to function this way (that's
why it doesn't conme with a hole there) because the nore force that is put on the line (happens at the tinme you need nost
to release), the nore force that will be required to release it.

An appropriate weak link for that glider - if it had one, which it doesn't - would allow a tension of over four hundred
pounds to that nechanism There's no way it could be expected to function under that kind of load - |let alone tw ce
that as required in the Standard Operating Procedures.

The secondary release is a curved pin barrel (Bailey) which - when used as a secondary - will |lock up when the tow
tensi on exceeds 310 pounds which, for that glider, translates to about 0.6 Gs.

There is no release actuator on the basetube where the relevant (right) hand of the Pilot In Conmand is placed to
control the glider.

This would be a direct violation of the regulations of the British Hang G iding and Paragliding Association had this
flight been conducted over UK turf.

The rel ease actuator is a bicycle brake | ever strapped to the starboard downtube. Under the regul ations of the USHPA it
is within easy reach and conpliant just as long as the glider is flying trim |In any other situation it is not within
easy reach (because there's no such thing as an easy reach when the glider is not flying trim and thus in violation of
t he USHPA regul ati ons.

Li kewi se with the secondary rel ease.

This glider is dedicated to aerotowi ng exclusively. One would think that the primary rel ease systemwould be built in -
i nstead of vel croed on

The primary bridle has to be long and can wap at the tow ring.

The secondary bridle doesn't have to be | ong enough to allow the possibility of it wapping at the bottomend of the
primary bridle - but it is.

Al t hough the odds of having a secondary bridle wap following a prinmary bridle wap are pretty nicroscopic, in that
scenario the glider would have no neans of separating - no matter how mininal the tension. For virtually no cost in
terns of dollars, weight, and drag another release could be installed at the port end of the secondary bridle to add
redundancy and elininate another potential failure scenario.

The secondary bridle is run through an eye splice at the bottomend of the primary bridle. This is a fabric to fabric
connection, these two critical conponents are constantly sawi ng each other apart while under tow, and the chances of the
secondary bridle feeding out through the eye splice when it needs to are a ot |ower than they need to be.

There is no way that kind of shoddi ness would be tolerated on a sailboat. The splice in an anal ogous riggi ng
application on a sailboat would be fitted with a sail maker's thinble.

This glider is trimed - as it should be - with the primary rel ease conming off the keel a couple of feet forward of the
hang point.

Hang glider pilots are - as a rule - taught that the secondary release is a backup release to be actuated in the not
unlikely event that the shoddy prinmary release fails. On a glider configured and trimed as is this one, if the
secondary is used as a backup and the prinmary bridle fails to clear the towring all of the towtension will be pulling
on the trimpoint on the keel. The glider WLL pitch down instantly and violently, it WLL tuck, it WLL fail under
negative | oading, and there will be absolutely nothing anyone on the glider end will be able to do anything about it.
And this sequence unfolds so quickly it's very unlikely that the tug pilot will be able to react in tine. And stil
today sone glider pilots are deliberately releasing fromthe bottom end.

The cost of properly weak link protecting both tug and glider would be a snall fraction of the price of a can of Coke.

This glider could be configured with a virtually bulletproof release systemfor about the sane - possibly even | ess than
- the cost of the junk it's using now.



http://ww. flickr.com photos/ aer ot ow el ease/
Aer ot ow Rel ease System set

I nyself have spent years devel oping, bench and flight testing, and refining tow equi pnent technol ogy and refining
concepts of other inventors, published the docunentation, and offered it for free to any individual or manufacturer who
wi shes to incorporate it. It solves problens that have been killing people for as long as gliders have been tow ng but
it wll never gain a significant foothold in a narket flooded and continuously recharged w th dangerous junk.

Norfol k Hang diding Cub
htt p:// nhgc. wi ki dot. com ni ke-1 ake

M ke Lake gives a fascinating history of a very snmall group of very unsung heroes who got hang glider towi ng very right
very early.

Texas A&MW Ki ngsville Physics Professor Receives National Award
http://ww. t anuk. edu/ news/ 2007/ mar ch/ hewi tt/

The university newsletter gives a sketch on Donnell Hewett's contribution to hang glider tow ng.

Dynam ¢ Flight Hang diding School
Trawal l a, Victoria
http://ww. dynam cflight.com au/

Possi bly the only hang gliding school in the world run by people who really understand towing. Wre it the normrather

than the exception no review of Exenption 4144 woul d be necessary.

2009/ 10/ 28



11 - SUMVARY

1. We nust stop pretending that hang gliders can be controlled in energency situations with one hand and t hat
expressions such as "readily accessible" and "within easy reach" have the slightest connection with reality.

2. Two point releases are critical conponents of a towed glider's release system nust be of a quality and reliability
conparable to or better than the other elenents of the glider's construction, and nust be built in and certified by the
manuf act urer.

3. One point / secondary releases nust be of quality and perfornance capability conparable to that of two point
rel eases.

4. W nust stop regarding weak |inks as energency or backup rel eases, understand that virtually all weak |ink breaks -
and all other unintended term nations of tows - are dangerous and indications of potentially lethal failures to control
the flight, and start getting weak |ink strengths confortably and reliably above 1.0 Gs.

5. The tugs nust be capabl e of sustaining tow tensions confortably and reliably above 1.0 Gs and be required to use
weak |inks which hold to well beyond those of the gliders.

6. Training of pilots on both ends of the line nust be greatly inproved and standardi zed and we nust stop propagating
such fantasies as weak |inks which can keep tugs and gliders safe and under control and rel ease actuati ons which can
renmedy any problemthe glider is having.

7. Tug pilots nust be nmade to understand that their job is to pull the glider up and away fromthe ground as safely as
possi bl e, not to second guess and override the glider pilot's decision to renmain on tow.

8. Pilots who refuse to conply with procedure and equi pnent standards need to be grounded before they kill thensel ves

or soneone else or send the nessage that aviation rules don't matter.

2009/ 10/ 24
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Fel i pe Amunat egui, Ph.D.
USHGA Regi onal Director
USHGA Aer ot ow Adni ni strat or
USHGA Aer ot ow Super vi sor
USHGA Tug Pi | ot

Peter Birren
Reel Hang dider Pilots Association
USHPA NAA Safety Award - 2006

Dave Broyl es

USHGA Pr esi dent

USHGA Executive Comittee

USHGA Safety and Trai ni ng Comm ttee Chairnman
USHGA Director At Large

USHGA Regi onal Director

Kite Enterprises

Al l en, Texas

Bill Bryden

USHGA Acci dent Review Comrittee Chairman - 1998-2002
USHGA Pr esi dent

USHGA Vi ce Presi dent
USHGA Tr easur er

USHGA Board of Directors
USHGA Exam ner

USHGA Tow Supervi sor
USHGA | nst ruct or

USHGA Tandem I nstruct or
coaut hor - Tow ng Al oft

Kevin Carter
conpetition pilot

Greg DeWl f
Fly Anerica

G | Dodgen
USHGA Hang d i di ng nagazi ne
Editor/Art Director

Chad El chin
Hi ghl and Aerosports
Ri dgely, Maryl and

Chris Fogg
Ceneral Manager
Hang diding Federation Australia

James Freenan

MD

Dynam ¢ Fli ght

Trawal |l a, Victoria, Australia

Ji m Gaar
Adventure AirSports
O tawa, Kansas

Joe Gregor, Ph.D.

USHGA Acci dent Revi ew Conmi ttee Chairman - 2004- 2009

Air Force E-3A AWACS pil ot

Nati onal Transportation Safety Board - Research & Engi neering

Cerry G ossnegger
Mani t oba Hang Qi di ng Associ ation

Martin Henry
Abbot sford, British Col unbi a

Li onel D. Hewett, Ph.D.
USHGA Presidential Citation - NAA Safety Award - 1984
USHPA NAA Safety Award - 2007

Doug Hildreth

USHGA Acci dent Review Committee Chairman - 1981-1994
USHGA Executive Comrittee

USHGA Regi onal Director

Rohan Hol t kanp
Dynam ¢ Fli ght
Trawal | a, Victoria, Australia

Mal col m Jones

Wal | aby Ranch Hang @ iding Flight Park
Davenport, Florida

USHGA NAA Safety Award - 2003

Rob Kells

USHGA Regi onal Director
WIlls Wng

Orange, California



St eve Kroop
USHGA Towi ng Conmi ttee Chairnman

Les King
USHGA Regi onal Director

M ke Lake

t owi ng pi oneer and innovator
VD

Norfol k Hang diding Cub
Engl and

Gregg Ludwi g
USHGA Towi ng Conmi ttee Chairnman

Dave Massi e
Sussex, WK

Rob McKenzi e

USHPA 5t h Di anond Safe Pilot Award

USHPA Tandem I nstructor - Hang diding and Paragliding
USHGA Hang A iding Instructor of the Year - 2000
USHGA Exceptional Service Award - 2004

USHPA Presidential Citation - 2008

WIlls Wng test pilot

Hi gh Adventure

Andy Jackson Airpark

San Bernardino, California

Hugh McElrath
Pr esi dent
Capitol Hang dider Association

Gregg B. McNanee

USHGA Advanced Tandem | nstruct or
USHGA Aer ot ow Super vi sor

USHGA Honorary Board Menber
USUA Basic Flight Instructor
GrayBird AirSports - owner
Dunnel l on, Florida

Luen M1l er
USHGA Acci dent Review Committee Chairnman - 1994- 1997

Bill Myes

Moyes Delta diders - 1967
Bot any, New Sout h Wl es
hang glidi ng pi oneer

Denni s Pagen

USHGA Executive Comittee
USHGA Board of Directors
coaut hor - Tow ng Al oft

Janni Papakri vos
Flight Director
Maryl and Hang Qi di ng Associ ation

Jason Rogers
Port Macquari e, New South Wl es

Ji m Rooney
Hi ghl and Aerosports
Ri dgely, Maryl and

Davis Straub
Adni ni strator
The Oz Report

Tracy S. Tillman, Ph.D.

USHPA Board O Directors

USHPA Towi ng Conmittee

FAA Safety Team Avi ati on Safety Counsel or
Cloud 9 Sport Aviation

Webbervill e, M chigan

Lauren Tj aden
Quest Air Soaring Center
G ovel and, Florida

Paul Tjaden
Quest Air Soaring Center
G ovel and, Florida

Victor A Toce
President, Cajun Hang diding Cub

Brian Vant-Hull, Ph.D
former high school physics teacher

Sunny Venesky
Hi ghl and Aerosports
Ri dgely, Maryl and

Marco Vento
Sobrevoar Hang didi ng School



Castel o Branco
Por t ugal

St eve Wendt

USHGA Hang A iding Instructor of the Year - 2005
Bl ueSky Virginia Hang diding

Manqui n, Virginia

CGeorge Witehill
USHGA Regi onal Director

Dallas Wllis
aerobatics pil ot
Ral ei gh, North Carolina
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