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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

SAFETY STUDY

‘Adopted: February 7, 1985

ULTRALIGHT VEHICLE ACCIDENTS
" INTRODUCTION

In April 1982, the captain of a commuter passenger.airplane reported
that at about 2,500 feet above the ground, while being vectored to the

.downwind leg for a visual -approach to Runway 10 Left at Portland
‘International Airport, Oregon, he spotted a black and orange ultralight

vehicle about 200 feet away turning to the left towards his airplane. The
captain immediately seized the controls from the first officer and made an
evasive maneuver in time to avoid a collision with the ultralight. The
captain reported the incident to Portland approach control, which replied
that it was not aware of the ultralight”s presence in the airport traffic

area. 1/

Thirty-four reports like this of near midair collisions between
powered ultralight vehicles and conventional aircraft operating in ‘"
regulated airspace have accompanied the rapid growth of wultralight
activities since mid-1978. Ultralight vehicles have become more
sophisticated, with airplane~-like improvements such as three-axis control
systems, landing gear, and reduction-drive engines having been added to the
simple craft that evolved in the early 1970”s from hang gliders fitted with
go—cart engines. . ;

Typically, a powered ultralight will be 15 to 20 feet long with a wing -
span of 30 to 35 feet. The empty weight of most vehicles is between 185
and 260 pounds. The powered ultralight usually cruises at 50 to 60 miles
per hour, has a power-off stall speed of 24 to 30 miles per hour, and can
fly from 50 to 135 miles on a tank of gas. Powered ultralights usually are
constructed from aluminum or steel tubing supported by wires, and fabric
coverings are used for wings and control surfaces. The components of a
typical powered ultralight and six representative designs are illustrated
in figure 1.

The increasing sophistication in ultralight design and mounting reports

. of near midair collisions of powered ultralights with other aircraft

prompted the Federal Aviation Administration (FAA) to propose rules in 1981
defining powered ultralight vehicles and setting limits on their operation.
Ultralight regulations, 14 CFR Part 103, adopted by the FAA in October
1982, impose only minimal requirements on ultralights and their operation.
They do not, for example, require operator licensing or certification and
registration of ultralight vehicles as do regulations governing
conventional aircraft and their pilots. In the regulations, the FAA

1/ Report obtained from the National Aeronautics and Space
Administration”s (NASA) Aviation Safety Reporting System (ASRS).

'




* Figure 1,.,--Six differenf ultralight vehicle designs (top), and components ) i
of a typical ultralight vehicle (bottom). Illustrations from Scientific ;
American, July 1982, pp. 63 and 64. ‘ : '
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A “¢Yassified powered ultralights as "vehicles" rather than ' aircraft" and
:provided criteria in 14 CFR 103.1 determining the boundary between an
‘ultralight vehicle and an aircraft. 2/ The FAA cited the recreational
~ pature of most wultralight flying as the reason for not imposing
certification requirements on these vehicles; the agency”s position is
Summarlzed in the preamble to Part 103-—Ultralight Vehicles:

' - The position of the FAA has consistently been that these
o vehicles may be operated for sport and recreation purposes

only. The justification for allowing the operation of these

vehicles without requiring aircraft and pilot . certification

has been that this activity is a "sport' generally conducted

away - from concentrations 'of population and aircraft

operations. Like any sport, the participants are viewed as
taking personal risks which do not affect others not involved

in the activity.

The FAA in imposing only minimum requirements on powered ultralights
and their operators, added an admonition in the preamble that continued
growth of ultralight activities might lead to further regulation and the
following advice on measures which might minimize the likelihood of

additional rules:

The best practices and methods to preclude the need for
further Federal regulation appear to at 1least include:
self-regulation and self-policing, safety standards,
membership in organizations and associations equipped to
function and operate programs approved by the FAA, markings
and identification of vehicles, programs including provisions
similar to Federal Aviation Regulations relating to aircraft
(both operation and airworthiness), etc.

Recently the FAA also has had to deal with the many ultralights that
are. being produced and modified in ways which cause them to exceed the
permitted levels of weight, fuel capacity and speed established in 14 CFR
Part 103. For example, the investigation of a fatal accident in Palm Bay,
Florida revealed that the operator had modified his Rotec Rallye ultralight
by strapping a 6-gallon auxiliary fuel tank to the vehicle. The total fuel
capacity of nearly 10 gallons exceeded the 5-gallon allowable limit set by
Part 103 (see appendix C, page 21). In another case, our investigator
learned that a Pterodactyl Ascender operator, who was fatally injured in an
accident at Girdwood, Alaska, regularly exceeded the 55-knot maximum speed
limitation. Through interviews with other Ascender operators, it was
discovered that this ultralight can reach 55 knots at slightly over half
throttle and is capable of exceeding this maximum speed limit (see appendix

2/ In 14 CFR 103.1(e), a powered ultralight vehicle weighs less than
254 pounds empty weight, has a fuel capacity of 5 gallons or less, has a
top speed of 55 knots calibrated airspeed at full power in level flight,
has a power-off stall speed of 24 knots or less, and is used by a single
occupant for sport or recreation purposes only. :
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C, page 19). Controlling the production and operation of ultralights which
have exceeded the maximum limits permitted under Part 103 is a task which
has, been made more difficult because the FAA has chosen not to exercise
design approval or registration authority.

Reports continued of ultralights being operated in regulated airspace
and of their use for nonrecreational purposes. It became apparent to the
Safety. Board that an evaluation of the effectiveness of the FAA“s
regulatory approach to ultralights was needed. 1In the absence of a
systematic accident data collection process on which to base the analysis,
the Safety Board in March 1983 decided to investigate all fatal accidents
involving a powered ultralight and other selected powered ultralight
accidents involving obvious safety issues., 3/  Between March 1983 and
September 1984, the Safety Board investigated—177 ultralight accidents, of
which 88 involved a total of 93 fatalities. This report describes the
safety problems identified by the Board through analyses of these
accidents, explores safety concerns raised by organizations and

associations interested in wultralights, and recommends improvements in

existing ultralight safety measures, where appropriate.

METHODOLOGY

Data collected in the investigation of these accidents were analyzed
for issues related to the pilot/operator, vehicle airworthiness, ultralight
operations, and. the dissemination of safety information to ultralight
owners. Various techniques of amalysis were used, including cross-
tabulating broad categories of accident data, reviewing in more depth the
factors recorded in the data base, analyzing accident scenarios from the
Safety Board”s docket files of these accidents, and reviewing incident
reports submitted to the Aviation Safety Reporting System. ‘

Although substantial data are available on these accidents, there is an
important factor which limits our ability to analyze them: the lack of
reliable exposure data -~ that is, data on the number of ultralights in use
or the number of hours being flown in ultralights. For example, estimates
of the wultralight population range from 15,000 to 40,000 vehicles,
depending on the source of the information, and estimates of the number of
hours flown in ultralights are even less reliable than estimates of the
ultralight population. Reasonably accurate wultralight population and
exposure data are essential for accident rate computations. The lack of
such data makes it impossible to calculate ultralight accident rates
(crashes per population, crashes per hours flown, etc.); therefore,
accident rate .comparisons with other aviation activities cannot be made.

However; the Safety Board believes it has investigated virtually all of
the fatal ultralight accidents which occurred between March 1983 and

_September- 1984, and therefore, that it has a near census of fatal

3/ Letter to Administrator, Federal Aviation Administration, from
Chairman, National Transportation Safety Board, March 24, 1983.
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: ~u1tralight accidents during this period; 4/ thus, it was possible to

compare fatal ultralight accident data with data from some other group of

. fata1 accidents, Although accidents involving gliders or home-built
- airplanes would offer valid points of comparison with powered ultralights,

there are too few data relating to the former categories to permit useful

icomparison. Single, reciprocating engine general aviation airplanes 1in

personal or instructional use as a class also reasonably resembles in a
number of respects pertinent aspects of ultralights; in this case there are
sufficient accident data to make valid comparisons. Accordingly, the

.Safety  Board”s 1983 and 1984 automated aviation accident data base was

searched and 239 fatal accidents were found which met the selection

.eriteria (single, reciprocating engine general aviation airplanes in
-personal or imnstructional use).

ACCIDENT ANALYSIS/SAFETY ISSUES

‘The causal distribution of the fatal accidents involving ultralight
vehicles and the selected group of general aviation airplane. fatal
accidents was compared by first occurrence within the accident scenario., 5/
(See Table 1.) Further comparisons were made on the basis of whether the
craft was assembled by the operator (home-built) or the manufacturer
(nonhome-built). The comparison showed ¢

N The proportion of fatal accidents involving airframe failure
is significantly greater for ultralights (32 percent) than
for general aviation airplanes (5 percent).

= For both ultralights and general aviation airplanes, the
proportion of fatal accidents involving airframe failure is
much greater for home~builts than for nonhome-builts (35
percent vs. 23 percent for ultralights; 23 percent vs. 2
percent for general aviation airplanes).

4/ No requirement exists for reporting ultralight accidents, but the
Safety Board is confident that notification has been received for most
fatal wultralight accidents through existing: accident reporting channels
used by Safety Board field offices.

5/ In the NTSB aviation data system, an occurrence is any happening or
event that played an integral role in the accident scenario., Each accident
is described by selecting appropriate occurrences from a glossary of terms
and arranging them sequentially.,
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The proportion of fatal accidents involving airframe failure is
much greater for nonhome-built ultralights (23 percent) than for
nonhome-built general aviation airplanes (2 percent). é/

h The proportion of fatal accidents involving in-flight loss of
control (not caused by airframe failure) i1s greater for
ultralights (42 percent) than it is for general aviation airplanes
(28 percent).

The data on fatal accldents in which the first occurrence was airframe
failure are interesting in several respects. Among both the ultralight and
general aviation airplane fatal accidents reviewed, a substantially larger
proportion of airframe failures occurred on home-builts than on nonhome-
builts. This suggests that the assembly methods used in home-builts, both

- ultralights and general aviation airplanes, may contribute to fatal

crashes, However, the far larger proportion of nonhome-built ultralight
fatal accidents involving airframe failure, compared to the proportion of
nonhome-built general aviation airplane fatal accidents involving airframe
failure, suggests that factors other than home assembly also have
contributed to ultralight fatal accidents involving airframe failure.

" Substantial differences between the distribution of events in the
ultralight fatal accidents and the distribution in the selected gemneral

‘aviation airplane fatal accidents are evident in Table 1. These

differences show that operator loss of control and airframe failure
constitute a greater percentage of ultralight fatal accidents than of the
selected general aviation airplane fatal accidents. The differences
suggest the need to examine more closely the role of the operator and the
airworthiness of the ultralight vehicle.

Pilot or Operator Experience, Skill, and Judgment

The data revealed that 42 percent of the ultralight operators involved
in the fatal accidents held pilot certificates issued by the FAA. Since
ultralight operators are not required to be trained or certificated to a
prescribed level of aeronautical knowledge, as are pilots of general
aviation airplanes, it was of interest to compare the level of
certification and the type and amount of flying experience of the pilots
involved in the ultralight fatal accidents with that of the pilots involved
in the selected general aviation airplane fatal accidents. Table 2 shows
the percentage distribution of the level of the FAA certificates held by
the ultralight operators and general aviation airplane pilots involved in

" fatal accidents.

6/ The percentage of fatal accidents classified as airframe failure
for nonhome-built ultralights must be interpreted cautiously because it is
based on a small number of accidents. Percentages based on a small number
of accidents can change dramatically when small numerical changes occur.
This small number effect can make a small change of one or two accidents in
a particular category appear to be very significant in terms of percentage
change, when actually the numerical change statistically is of 1little
importance.
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A comparison of the flying experience of the ultralight operators and
the general aviation airplane pilots .involved in fatal accidents, in terms
of total flying time in all aircraft. (general aviation and ultrallght) and
flying time in the make and model of ultralight or general aviation
airplane involved in the fatal accident, is shown in Table 3. These data
are given for certificated and noncertificated ultralight operators. The
data indicate: '

b Of the noncertificated operators killed in ultralights, 55 percent
had 50 hours or 1less of total flying experience; of the
certificated pilots killed in ultralights, 96 percent had more
than 50 hours of total flying experience.

N Of the noncertificated operators killed in ultralights, 55 percent
had 10 hours or less of flying experience in the accident make and
model vehicle; of the certificated pilots killed in ultralights,
63 percent had 10 hours or less of flylng experience in the
accident make and model vehicle.

N Nearly 60 percent of those killed in ultralight accidents, both
certificated pilots and noncertificated operators, had 10 hours or
less of flying experience in the accident make and model vehicle.

These data may indicate a relationship between the amount of flying
experience in a specific make and model ultralight and the ability to
operate it safely. However, another interpretation is possible. 1If about
60 percent of all ultralight operators had little experience in a specific
make and model, these data on experience of fatal accident-involved
ultralight operators might only reflect the experience level of the general
ultralight operator population, and not necessarily indicate that make and

‘model experience is related to operating safety. Since the make and model

experience of the general population of ultralight operators is unknown, a
definite relationship between experience 1level and safety cannot be
established. However, this relationship is explored further in the next

section of this report.

An examination of the total flying experience of the 33 fatal

.accident-involved ultralight operators with less than 10 hours make and

model experience showed that the 17 certificated pilots averaged nearly 50
times the total flying experience of the 16 noncertificated operators.
This suggests that, for those with little or no experience in a certain
make and model wultralight, total flying experience (which may include
experience in other make and model ultralights) does not necessarily result
in safe operation of the low experience make and model.

To learn more about the role of the operator in ultralight fatal
accidents, underlying factors were reviewed. 7/ A comparison of several

7/ In the NTSB aviation accident data system, underlying factors are
actions or events prior to or during an accident scenario used to explain
why something happened during the accident sequence. The appropriate
underlying factors must be selected from a glossary of terms.
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underlying factors cited in the ultralight fatal accidents with those cited
in the selected general aviation airplane fatal accidents is shown in Table
4, The table provides a number of interesting observations regarding the
operators of ultralights and the vehicle. The most important observations
about the operator are: '

b The ultralight fatal accidents involving in-flight loss of control
were primarily related to improper handling techniques due to the
operator”s limited experience or training in operation of the
vehicle,

N The general aviation airplane fatal accidents involving in-flight
loss of control were more evenly distributed among the underlying
factors of improper planning and poor judgment, inexperience or
lack of familiarity, and physical impairment by alcohol or drugs
than were the wultralight  fatal accidents involving 1loss of
control.,

Operator lack of experience in flying the specific make and model

-ultralight vehicle is common to many of the accidents involving loss of

control. In several instances, although the operators had significant
amounts of flying time in conventional aircraft or other ultralight
vehicles, they had little or no experience in the accident ultralight.

In some accidents, loss of vehicle control was followed by a collision
with the ground before a recovery could be made. In other accidents, a
structural failure of the ultralight followed the loss of control because
the vehicle exceeded its design speed or maneuvering limitations, 1In yet
others, the operator exceeded the design speed limitations of the vehicle,
resulting in a change of control characteristics, increasing susceptibility
to operator—induced oscillation and subsequent loss of control.

The following cases wvividly . illustrate the results of operator
inexperience: '

Case 1

One example of an accident involving loss of control followed by a
collision with the ground involved a noncertificated operator with no
flying time in his home-built ultralight. On May 14, 1983, the ultralight
took off from Tracy Municipal Airport in California (see appendix C, page
35). The vehicle climbed to about 200 to 300 feet and made a left turn,
pitching nose down in a 45-degree dive. The vehicle struck the ground in a
field near the runway, kiliing the operator.

Examination of the wreckage did not reveal any mechanical or structural
flaws. An interview with a friend of the operator developed that the
operator had assembled the vehicle from the plans of a Weedhopper, using
materials similar to or stronger than those in the Weedhopper kit. The
integrity of the vehicle was confirmed by an experienced Weedhopper
operator who had flown the accident ultralight for about 1 hour just before
the last flight.
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The operator”s friend said that the operator had brought the ultralight
to the airfield a few months before the accident and taxied it on the
runways without actually taking off. The friend said that on the day of
the accident, the operator had told him, "Well, I had this plane for six
months. Today either I am going to fly it or sell it."

Case 2

In this case the pilot held a commercial pilot certificate, had 6,600
hours total experience, but had no experience in the canard- equipped
ultralight 8/ involved in the accident. An American Aerolights, 1Inc.,
Double Eagle ultralight which crashed on November 30, 1983, shortly after
becoming airborne at a private airstrip in Cape Carteret, North Carolina
(see appendix C, page 211). The operator was killed. Witnesses said that,
before the accident, the operator had asked the wultralight owner”s
permission to taxi the vehicle. The owner agreed, after requiring the
operator to put on a helmet; the owner explained steering and ‘throttle
operation and cautioned the operator.to keep the speed below 20 mph to
avoid becoming airborne. The owner told investigators that he watched the
ultralight taxi, that the vehicle moved erratically, and that power was
increased and reduced several times. As it traveled over a rise in the
runway, it became airborne and rose to about 20 to 30 feet. Suddenly, the
vehicle pitched up steeply, followed by an abrupt nose-down descent as it
went out of sight. The wreckage of the ultralight was found near the

runway.,

Case 3

On July 18, 1983, the operator of a UFM Easy Riser lost control of the
vehicle and crashed in a field about one-Half mile from the departure
runway  at Canandaigua Airport, New York (see appendix C; page 103). The
ultralight was observed to climb, level off, and then climb again. The
wings started to roll from left to right and then the vehicle began an
abrupt descent in a steep nose-down attitude; about halfway down, the wings
of the vehicle folded rearward. The engine was heard throughout the
descent until the vehicle impacted the ground, killing the operator. It
was concluded that the operator, reported to have had only 4 hours
experience in the accident ultralight, was unable to initiate a recovery
from the steep descent and that, following the loss of control, the wings
failed because of overloading during the descent.

Case 4

The Safety Board”s first ultralight accident investigation, which
preceded the special ultralight accident investigation program of 1983 and
1984, involved an inexperienced operator losing control by exceeding the

‘vehicle”s design speed limitation (see appendix C, page 359). On June 27,

1982, a local newsman preparing to do a story on ultralights was killed in

8/ Canard is a supplementary lifting surface mounted ahead of the wing

" which provides pitch control and stability,
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the crash of a Pterodactyl Ascender near Largo, Maryland. The operator,
who had no experience in the Pterodactyl, was briefly instructed in how to
taxi, climb to about 50 feet above the ground, and land. He had been
instructed to use only partial power and to keep the vehicle below 55 mph.
He took off, climbed steeply at full power, and then performed a series of
turns, climbs, and descents at an altitude between 500 and 1,000 feet. He
started a powered descent; as speed increased, a pitch oscillation began.
A videotape of the accident revealed that the operator, who was not wearing
the seat harness, lost his footing on the nose wheel steering bar during
the pitch oscillation and was tossed forward and then up and out of the
- seat., The wing failed after the operator was tossed. from the seat.

Case 5

This accident involved an operator-induced structural overload of the
vehicle resulting in airframe failure.

On July 20, 1983, a Condor ultralight crashed at Lumpkin County-Wimpys
Airport near Dahlonega, Georgia, while performing aerobatics (see appendix
C, page 105). The pilot had a student pilot”s certificate and about 100
hours experience in single-engine airplanes. Witnesses at the site
reported that the pilot had been performing low-altitude aerobatics for
about 40 minutes before landing, spending 10 minutes on the ground, and
then taking off again., The pilot climbed to about 700 feet, then dove the
ultralight about 200 feet and had started another loop when the left wing
broke and the ultralight fell about 400 feet to the ground, killing the
operator,

The kit assembly Condor II Special Edition Clipwing ultralight involved
in this accident 1is not advertised as having aerobatic capability.
Although some manufacturers do advertise aerobatic capability for their
ultralights, this determination has not been approved or reviewed by the
FAA. The operator”s judgment in performing aerobatic maneuvers in this
ultralight 'is questionable.

Physical Impairment

Physical impairment because of alcohol or drugs emerged as an
underlying factor in some of the ultralight fatal accidents and the general
aviation airplane fatal accidents selected for comparison. The proportion
of fatal accidents in which impairment due to alcohol or drugs was cited as
an underlying factor was 6.8 percent for ultralights and 7.9 percent for
general aviation. 9/ Table 5 lists the ultralight fatal accidents and

9/ In a previous Safety Board study, "Statistical Review of Alcohol-
Involved Aviation Accidents" (NTSB/SS-84-03, May 1, 1984), it was reported
that there was some evidence of the presence of alcohol in approximately 10
percent of fatal general aviation accidents. In that study the data were
extracted from two recorded sources of evidence of alcohol: toxicological
test results and determinations by the Board that alcohol was a cause or
related factor in the accident (the latter, in many cases, based on
evidence other than toxicological tests). In the fatal accidents in the
ultralight study, however, only one source of evidence was available in the
data base, namely, a determination by the investigator that alcohol had
incapacitated the operator or impaired his performance.
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general aviation airplane fatal accidents in which impairment due to
alcohol or drugs was cited; this table also provides descriptive

information about the pilots and operators killed in these accidents.

Vehicle Airworthiness

A comparison of underlying factors for ultralights and the selected
general aviation airplane fatal accidents, shown in table 4, revealed that:

= The ultralight fatal accldents involving airframe failures were
often related to: 1improper assembly or maintenance of the
vehicle, structural overload induced by the operator, or design or
material defect.

N The general aviation airplane fatal accidents involving airframe
failure or malfunction were often related to improper maintenance
or assembly.

It is of interest to note that improper maintenance and assembly were
cited as wunderlying factors in the airframe failure-involved fatal
accidents of both home-built ultralights and home-built general aviation
airplanes. However, design or material defect was cited only in ultralight
fatal accidents involving airframe failure.

Although the accident data strongly suggest that ultralights more
commonly have airworthiness problems than do their nearest general aviation
airplane counterparts, the scenarios of the accidents which the Safety
Board investigated present these facts more graphically, for example:

Case 6

On August 26, 1983, a Rotec Rallye 2B ultralight crashed near Keller,
Texas, following a sudden steep nose-down descent from about 500 feet. The
ultralight was substantially damaged; the operator was killed (see appendix
C, page 137). A witness said the ultralight was in a 30-degree bank to the
right when, suddenly, the bank angle increased to 90 degrees and the nose
of the vehicle fell through to a nearly vertical nose-down attitude from
which it never recovered.

The ultralight had been assembled from a kit by the operator, a
licensed private pilot. According to two people who had helped the
operator assemble the ultralight, the operator had difficulty with the
instructions and had made several phone calls to the manufacturer to
clarify them. ' '

An examination of the wreckage showed that the spoiler cables had been
improperly installed, the rudder control cable was too short, the rudder
control cable pulley was in the wrong position, and the upper wing wire
assemblies were improperly assembled and attached. The misrigged spoiler
cables might have caused an unintended spoiler deployment, resulting in a
loss of 1ift on the wing when the control stick was moved aft.
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Case 7

On October 6, 1983, a CGS Hawk ultralight was being tested at New Kent
County Airport in Quinton, Virginia, in preparation for a demonstration to
the Newport News Police Department (see appendix C, page 185). A witness
reported that the ultralight circled the airport in what appeared to be a
normal left traffic pattern for runway 28. Instead of turning on final
approach, the ultralight continued past the extended runway centerline,
eventually turning parallel to the runway while still descending. At about
100 feet above the ground, the vehicle crossed the midpoint of the runway
and began a right turn, While turning, the ultralight pitched down and
continued in a steep nose—-down attitude until it struck the ground; the

.......

pilot’ was seriously injured.

An examination of the wreckage revealed that the rudder control horn
could interfere with the up elevator bellcrank when left rudder was used.
The ultralight had been assembled by the pilot (who holds a commercial
certificate) and a friend. The Safety Board learmed that a dealer. who sold
this type of ultralight was aware of the interference problem with the
rudder and elevator, which occurs when the vertical stabilizer is not fully
inserted into the fuselage mounting location, The dealer had seen this
condition on several home-built vehicles.,

Case 8

During an investigation of a crash of a Mitchell Wing Model T-10R263
instructional wultralight, which killed two persons near Horizon City,
Texas, on May 8, 1984, the investigator noted several discrepancies (see
appendix C, page 257). The left main gear wheel had been replaced with a
thinner wheel of smaller diameter; propeller tip damage from a previous
flight had not been repaired; the right aileron counterweight had separated
during a previous flight; and shipping damage to the upper surface of the
left wing had not been repaired. These conditions may not have caused the
accident (there were no witnesses to the accident); however, the potential

for a serious accident because of the faulty or neglected maintenance is

evident.

Case 9

On July 2, 1983, an operator flying an Airmass Sunburst Model B
ultralight from Ayden, North Carolina, where it was purchased, landed in a
field to refuel (see appendix C, page 87). After fueling, the operator
took’ off, climbed to about 700 feet, circled the field, reduced power,
lowered the nose slightly to wave at friends on the ground, then added
power and started to climb. At this point, the wing folded up near the
root and the vehicle plummeted to the ground in a steep nose-down attitude,
killing the operator.

An examination of the wreckage showed that both of the left-wing
load-carrying cables had failed at the point of attachment to the hang cage
where the operator sat. The cables had not been designed and fabricated to
distribute the wing loading evenly around the attachment thimble, which
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eventually became distorted.  The thimble distortion caused wing loads
being carried by the cables to be concentrated at the point of attachment,
which eventually led to the failure of the cable at that point.

Case 10

A fatal accident on August 20, 1983, near St. Joseph, Illinois,
involving a Weedhopper B ultralight vividly illustrates a basic design
problem (involving strength of materials) and a maintenance problem (see
appendix C, page 129). The operator had been flying the Weedhopper about
1,000 feet above the ground when, according to witnesses, the left wing
collapsed or folded backward. The vehicle then pitched up, the right wing
went up, and the nose pitched down. The vehicle made a single turn spiral
and crashed to the ground, killing the operator.

Examination of the wreckage showed that the aluminum wing tang which
attached the wing strut to the hang cage had failed because of metal
fatigue. Weedhopper of Utah, Inc., had issued a wing tang directive on May
5, 1981, citing examples of aluminum wing tang failure and urging operators

to replace the original aluminum part with stainless steel tangs. However,

the operator of the accident vehicle had not installed the stainless steel
wing tangs which had been given to him when he purchased the ultralight.

Operator Restraint Systems

Another airworthiness issue which arose in the course of the study
concerned the adequacy and the use of operator restraint systems. Of the
ultralights involved in -fatal accidents, the percentage of those which had
seatbelts and shoulder harnesses is shown in Table 6; the table also shows
the percentage of cases in which available restraints were in use by the
operator, In the 85 ultralight fatal accidents for which lap restraint
system data were gathered, nearly all of the vehicles had seatbelts and in
only one instance was the belt not used. Shoulder harness data were
gathered in 82 wultralight fatal accidents; in these, shoulder harnesses
were available on 40 ultralights, and in all but one case, they were being
used. Although the data suggest that restraint system use appears to be
widespread among ultralight operators, there is evidence that some of these
systems cannot effectively restrain occupants during a crash, for example:

Case 11

‘The restraint system was found to be ineffective during the
investigation of a Manta Foxbat ultralight crash at Ft. Lauderdale,
Florida. On March 20, 1983, the operator was flying the Foxbat for the
first time (see appendix C, page 7). According to witnesses, he had
fastened his seatbelt before the flight. He was unable to stop his descent
during landing and collided with the ground. The operator was tossed from
the seat during the crash and then struck by the: propeller and killed.
Examination of the wreckage showed that the seatbelt, which had no
manufacturer identification, was unbuckled. Further investigation revealed
that the buckled belt would release when pulled suddenly.
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Case 12

During the.investigation of a Pterodactyl Ascender crash which occurred
on August 27,1983, at Haskell, Oklahoma, the investigator found that the
restraint system had not prevented the operator from sliding forward in the
semiprone sling seat (see appendix C, page 145). Even if the harness had

"prevented the operator from sliding, the impact forces in this instance

probably would have proved fatal; but this case did reveal a deficiency in
the operation of the restraint system which could lead to serious injuries
in minor crashes. '

Ultralight Operations

In addition to the operator and vehicle problems identified so far, the
Safety Board also uncovered safety issues in the operation of ultralights.

One concern about ultralight operations 1is the hazard they pose to

.other airspace users and to persons and property on the ground., The Safety

Board reviewed data on ultralight accidents to determine the extent of
property damage; the Board also requested and reviewed information about
ultralights from the National Aeronautics and Space Administration”s (NASA)
Aviation Safety Reporting System (ASRS). 10/

Table 7 shows that the overwhelming majority of the wultralight
accidents in the Board”s data base (80 percent) involved no property
damage. Where property damage was recorded, it involved trees, crops,
wires, and poles, and, in two cases, vehicles. 1In comparison, 56 percent
of the 229 general aviation airplane fatal accidents involved some property
damage.

Although these property damage data do not indicate, statistically, a
major safety problem, two of the Safety Board”s investigations did
illustrate that ultralights, improperly operated, present the potential of
a hazard to property and persons on the ground. On May 29, 1983, near
Sumner, Washington, an ultralight was flying low over a crowded public park
(see appendix C, page 56). The ultralight lost power, crashed into a tree
near the parking lot of a boat ramp, and came to rest in the parking lot,
causing minor damage to a car. Obviously, the results of this accident
could have been significantly worse.

In the second case, on June 19, 1983, the operator of an Eastern
Ultralight Snoop was flying to a golf course in Norton, Massachusetts,
where the ultralight was kept (see appendix C, page 75). During the flight
the operator experienced control problems, and the vehicle crashed in the
backyard of a residence, narrowly missing a child at play.

10/ The ASRS is an aviation hazard reporting system funded by the FAA
and administered by NASA. The person.filing an ASRS report is not required
to include a name or address on the report. Reports which do include
identification are coded to protect .the identity of the individual. NASA
analyzes the reports and forwards individual and summary reports to the FAA
and, upon request, to the aviation industry or the public. These reports
must be considered with care because of theilr subjective and anonymous

nature.
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To examine the potential for ultralights to come into conflict with
other airspace users, data were reviewed describing the type of airspace in
which accidents had occurred. Data in Table 8 show that 93 percent of the

~ultralight fatal accidents occurred in uncontrolled airspace, and 91

percent of all ultralight accidents (in the Safety Board data base)

" occurred in uncontrolled airspace. ll/ By comparison, 75 percent of the

selected general aviation airplane fatal accidents occurred in uncontrolled
airspace. These data suggest that most ultralight accidents are not
occurring where they pose a threat to controlled traffic, a major concern
articulated by the FAA in promulgating rules for ultralight operations.
However, these data do not provide the complete picture of the potential
for airspace conflicts or hazards, since many dangerous situations do not
result in accidents. The Safety Board reviewed several ASRS reports

referencing ultralights which indicated that there have been dangerous’

situations that have not resulted in accidents.

The Safety Board reviewed the 39 reports about ultralights made to the
ASRS between May 1978 and June 1984. Thirty-four reports involved
individual problems with ultralight operations; the others were multiple
reports of the same incident from different sources and general expressions
of opinion about ultralight operations not related to specific incidents.
0f the 34 incidents reviewed, 18 were reported before the promulgation of
Federal ultralight regulations in October 1982, and 16 reports were made

after the regulations went into effect. Thirty of the 34 incidents (88 .

percent) described near midair collisions or other hazardous potential
conflicts with aircraft on or near airports, 13 of which involved potential
conflicts with transport aircraft, The four remaining incidents, not
related to potential conflicts, described improper operation of ultralight
vehicles, such as the performance of aerobatics in controlled airspace or
flying over congested areas., Just as accident data cannot tell the whole
story about the danger to public safety or other airspace users caused by
ultralight activities, these small numbers of ASRS reports, which are
voluntary submissions, do not complete the picture. The following unedited
excerpts from ASRS reports illustrate the potential for a serious mishap:

Location: Glen Falls, New York

Narrative: 1 observed two ultralight aircraft maneuvering at and above
location with angles of bank in excess of 90 degrees (estimated
100) and pitch angles in excess of 45 degrees (estimate 80) for
approximately 5 minutes, gradually moving northeast. The two
aircraft were within 2 nautical miles of center of Glen Falls

11/ TUncontrolled Airspace: the portion of the airspace that has not
beeﬁ_aésignated as Continental Control Area, Control Area, Control Zone,
Terminal Control Area, or Transition Area, Controlled Airspace: those
areas designated as Continental Control Area, Control Zones, Terminal
Control Areas, and Transition Areas, within which some or all aircraft may
be subject to Air Traffic Control. When so designated, the airspace is
supported by ground-to-air communications, navigational aids, and air
traffic services. :

G
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runway 1 would pass on an approach. I consider that they operated
in violation of Federal Aviation Regulations in that they
performed aerobatics within a controlled airspace and in reckless
disregard for safety of other aircraft and they ain”“t even
licensed or inspected -- pilot or aircraft.

airport and about where  a practice Instrument Landing System to «

Locatioq: Rhinelander, Wisconsin

Narrative: 1 observed an ultralight aircraft B flying touch and go
landings both upwind and downwind on 9/27 (A 7000 foot) runway
while two aircraft were waiting to take off. The operator of the
ultralight seemed oblivious of their presence and ignored them for
3-5 minutes. Pilot of [small aircraft] must have lost his temper
and commenced his takeoff run. No near miss was involved. [The
ultralight operator] bad no radio, no license and does not pay his
fair share of the expenses of running a facility of this size. It
also seems he felt within his rights to congest the main air
carrier runway at this airport. I know that you cannot hear very
well on an ultralight and without radio communications to monitor
unicom (at least) a [medium large transport aircraft] is going to
over run this character someday with possible disastrous
consequences., . ' ‘

Location: Mitchellville, Maryland

Narrative: On departure from aircraft takeoff pattern, we came within
100 feet of near miss with an ultralight. Bottom of Terminal
Control Area in this area is 1,500 feet. We were in a cruise
climb configuration to increase our ability to see other aircraft
in the area. Visual flight rule traffic in this area can be quite
heavy. When we spotted the ultralight, which was in a cruise
configuration, it was too late to maneuver away. We passed him
with about 100 feet clearance. The ultralight was at 1,300 feet
crossing directly over the airport of our departure. We did not
see him because of several factors: we were heading east into the
rising sun; the ultralight was heading east also and therefore
presented a very small profile; we were not 1looking for
ultralights in our traffic scan, we were looking for larger
targets, i.e., we had a mind set that did not include ultralights;
and perhaps the ultralight pilot was not aware that he was
crossing through an airport traffic pattern altitude. Since this
incident, I have noticed a dramatic increase in wultralight
operations (increased awareness?). Whatever the reason, they pose
a real hazard to larger aircraft because of the difficulty in
seeing them under certain conditions. Be assured that this pilot
is now very aware of ultralights and is including them in his
traffic scan.

;
4
i
i
§
H
i
v

The American Association of Airport Executives (AAAE) has voiced
concerns, similar to those in the ASRS reports, about the wisdom of mixing
ultralight operations with those of conventional aircraft at airports. 1In @a

. }
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testimony at an.oversight,hearing on May 21, 1983, before the House of

Representatives Committee on Science and Technology on the topic of
.Emerging Ultralight Aircraft Technology and Public Safety, the AAAE

representative stated:

.++[A]11 aeronautical activities are not necessarily
compatible with all users of an airport. When a situation of
this nature arises, it is up to the airport manager to decide
-~ in the absence of an FAA decision -- in the interest of
safety what, if any, operations should be restricted....
Unfortunately, when some small airports, in a few cases with
corporate jet traffic and even commerclal traffic, prohibited
.ultralights, they were told by FAA that they had to allow
ultralights on the airport because the airport had accepted
Federal funds. It seems ironic to us that the acceptance of
Federal funds might require an airport to be less safe. If
the ultralight had a compatible landing speed with the other
users of an airport, or if FAA had promulgated adequate
operational standard procedures as they do for other
aeronautical activities, airport management would be more
than happy to accommodate them.

At the same oversight hearing, the president of the = National
Association of State Aviation Officials (NASAQ), which represents the
departments responsible for aviation in the various States, Puerto Rico,
and Guam, testified to the concerns of NASAO regarding the rapidly growing
ultralight activity. He presented portions of a resolution recently
approved by a more than two-thirds majority of NASAO members:

a. . A program of voluntary compliance ... is not sufficient to provide
protection to the general public from the hazards of unsafe and
capricious operations of powered ultralights.

b. ... the States are mandated to protect the public from all unsafe
and irresponsible flight activities and must, therefore, also
address the problems raised by the irresponsible and/or
unknowledgeable minority.

C. It would be a disservice to the ultralight community, and to
aviation in general, 1f each State were to adopt its own set of
legislative or administrative statutes and regulations to achieve
the goal of ultralight safety.

Most recently, the issue of public safety was discussed in a study of
the effects of ultralight operations in the San Diego area. 12/ The study

was funded by the FAA to document the issues relating to ultralights and

the level of ultralight activity in the region. The study, presented to
the Board of Directors of the San Diego Association of Governments on June
22, 1984, concluded that:

12/ "Evaluating the Effects of Ultralight Activity on the San Diego

Region”s Aviation System,"” prepared by the San Diego Association of
Governments, April 1984. :
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Even the most conservative forecast of ultralight activity im
the San Diego region indicates the need to accommodate the
operation of these vehicles in an organized manner. Because
neither the federal government nor the State of California
presently wish to become involved 1in regulating the
construction, operation and design of facilities to
accommodate the landing and take-off of the vehicle, it may
be necessary for local government to assume the role of
regulator. Local government”s only means of regulation is
through enforcement of the law where an ultralight operator
endangers lives and property, and through the permit process
wherein the local jurisdiction permits the use of land on a
conditional basis....

This study recommended an ultralight plan that would discourage the use of
ultralights at general aviation airports, encourage registration and/or
certification of pilots, and require the development of an airworthiness
standard for the vehicles.

Another concern of the Safety Board about the operation of ultralights
~is that of their use for other than single—occupant recreational purposes.
The Safety Board”s ultralight accident investigations have revealed that
they are being used for patrolling farm land; dual occupant imstructional
flying when exemptions from 14 CFR Part 103 have not been granted; herding
sheep; police patrolling and surveillance work; and providing rides to
passengers for hire. The following is an example of the intention to use
an ultralight vehicle for purposes which were clearly beyond the single
‘occupant provision of 14 CFR Part 103:

Case 13

On March 31, 1983, near Lehighton, Pennsylvania, an wultralight

operator, was performing a test run in Pterodactyl Ascender 1I prior to

taking his four children, ages 5, 6, 7, and 11, for rides (see appendix C,
page 9). Witnesses stated that the operator had only four hours flying

experience in this ultralight and no other aviation flight experience, As

the children waited on the ground, their father took off and climbed to
about 1,500 feet above the ground. Witnesses heard the power reduced while
observing the ultralight in a banking turn. The ultralight then flipped
over twice, the wings collapsed, and the vehicle fell to the ground killing
the operator. '

Clearly, the use of ultralights to éarry passengers violates the FAA”s
ultralight operating rules in Part 103, As indicated in the FAA"s most

recent wultralight Advisory Circular, AC 103-7--The Ultralight Vehicle,.

dated January 30, 1984, paragraph 14(a):

In combination with the single-occupant requirement, the
limitation to recreation and sport operations only 1is the
basis for allowing wultralight vehicle operations under
minimum regulations. The reason for allowing the operation
-of these vehicles without requiring aircraft and pilot
certification is that this activity is a 'sport" generally

conducted away from concentrations of population and aircraft

operations. -
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Nonsport ultralight use undermines the FAA"s rationale for only minimally

regulating these vehicles and raises serious questions about the adequacy
of the current regulations.

The FAA“s premise that ultralights need not be regulated because the
activity is a sport is not totally consistent with its policy of regulating
other aviation activities which can be considered sport flying. For
example, gliders and manned free balloons fall into the category of "civil
aircraft" as defined by the FAA in 14 CFR Part 1. Therefore, gliders and
manned free balloons are subject to Federal regulations for pilot
certification, registration, operation (Part 91), and airworthiness
certification, The FAA also has regulated amateur-built aircraft, which
are used for sport and recreation. Pilots of amateur-built aircraft must
be licensed; -also, amateur—built aircraft must be registered and marked,
inspected, and approved by FAA inspectors before initial operations and
inspected annually thereafter, :

"Communicating Ultralight Safety Information

The Safety Board”s analyses of the ultralight accident data indicated
that some ultralight owners and. operators are not receiving important
safety information. At present, safety information is provided through
industry publications and, when available, through manufacturers” lists of
ultralight purchasers. However, because ultralights do not have to be
registered and there is no comprehensive list of owners, the owners of used
ultralight vehicles often do not receive the information.

For example, when the Safety Board learned that at least one dealer had
seen several instances of an assembly problem in a certain model (see case
7, page 17), these findings were shared with organizations in the
ultralight community., However, the lack of registration requirements made
it impossible to alert all the owners of that ultralight model about these
potential assembly problems.

In another instance (see -case 9, page 17), the Safety Board
investigator notified the retail dealer from whom the accident ultralight
was purchased of the design problem the investigator had found. The dealer
notified the 17 people who had bought that ultralight kit from him of the
potential danger. Four of the kit owners reported finding evidence of
similar problems on their ultralights., This problem was publicized in the
Aircraft Owners and Pilots Association”s (AOPA) Ultralight-Pilot magazine,
but .the lack of a compulsory program for vehicle registration meant: that
there could be no assurance that all owners of that model were notified of
the design problem.

The AOPA Air Safety Foundation (ASF) 13/ program for operator training
and registration and vehicle registration had been offered for more than 1
year; but, as pointed out by the president of the Experimental Aircraft

lé/ ASF is a nonprofit foundation dedicated to general aviation safety
through pilot education and training and accident prevention and
aeronautical research, :
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Association (EAA) during the 1983 oversight hearings on ultralight
technology and public safety: - :

It is estimated that less than omnée in 20 ultralight vehicles
is registered or has some identification. The number of
registered pilots is only slightly better.... Voluntary

_ compliance with FAA-approved industry programs for ultralight
registration and pilot certification has met with [only]
limited -participation. :

As long as the majority of ultralight vehicles remain unregistered, the
problem of effective dissemination of important safety information will
continue. The Safety Board believes that a mandatory vehicle registry
system from which a mailing notification system would be derived must be
established to assure prompt communication of important safety informatiomn
to all ultralight operators. '

CURRENT ULTRALIGHT SAFETY PROGRAMS

Upon 1issuing minimal wultralight regulations, the FAA wurged the
ultralight community to develop programs which would provide for a safe,
orderly growth of ultralight activities, The FAA also provided some
guidance to the ultralight community on the preparation of ultralight pilot
and vehicle safety programs, primarily in a draft Advisory Circular (AC) on
"Industry Ultralight Safety Programs." 14/ The draft circular addressed
pilot competency programs, vehicle airworthiness programs, and vehicle
registration programs. It presented guidelines for determining pilot
knowledge and skill, including designation of specific sections of the
operating rules to be covered in written tests and specific maneuvers that
should be performed as part of a skill demonstration. It also listed. the
elements which should be part of a vehicle airworthiness program, such as
design criteria, manufacturing quality control, and material suitability,
and listed important considerations for the collection, maintenance, and
use of ultralight registration data. The draft AC cited specific examples
of standards or procedures '"that may be used in development of an
airworthiness program:"

a. The Hang Glider Manfacturers Association  "Airworthiness
Requirements for Hang Gliders;"

b. Federal Aviation Regulations Part 23 (appropriate portions);

c. The "Joint Airworthiness Requirements for Sailplanes and Powered
Sailplanes (JAR) 22" issued by European airworthiness authorities;

d. Basic Glider Criteria Handbook;

e. AC 21-1, Production Certificates (for use in'developing quality
control provisions); and :

f.  AC 21.23-1, Type Certification, Fixed-Wing Gliders (Sailplanes).

14/ (Draft) AC 103-1, June 23, 1983.




_29_

Although the FAA never formally issued the AC, the draft has been used
by aviation industry groups to establish safety programs. For example, the
ASF established its Vehicle Pilot Competency and Registration Program based
on guidance in the draft circular. This safety program was described by
the president of AQPA before the oversight hearing on ultralights:

ASF programs cover ultralight pilot competeuncy,  ultralight
vehicle registration, accident reporting, and safety information
dissemination to the community.

Pilot competency is determined through a network of trained
examiners who determine an applicant”s abilities with regard to
ultralight knowledge, £flying skill and experience. Knowledge
factors required are heavily oriented towards regulations,
airspace, air traffic rules and conventional aircraft operatiouns.

Vehicle registration provides a means by which an aircraft
can be visually identified through markings on the wings. The
marking system devised by the Air Safety Foundation has received
FAA recognition. The FAA, state and local govermments all have
access to our registration files on an as-needed basis.

" Finally, for two years the Air Safety Foundation has
sponsored a program of voluntary accident reporting for the
ultralight community. The, Foundation distributes easy~-to-use
accident reporting forms through its examiner network and
encourages all persons involved in the sport to report all
accidents for the sake of safety and pilot education.

These programs have intrinsic benefits for participants but
also show that they are responsible individuals, interested in the
public well-being and in safely integrating into the normal flow
of aviation traffic. Participants in these programs receive on a
periodic basis an analysis of safety data and information
concerning airworthiness features of their vehicles cee
Additionally, the Foundation regularly sponsors and participates
in a variety of safety seminar and pilot education activities for
the ultralight community. To this end, they have published a
number of brochures and pamphlets concerning ultralight safety
and, perhaps most notable, the only document which presents
‘guidelines for the design .and construction of wultralight
flightparks. ‘

On January 1, 1985, the AOPA ASF transferred all of its ultralight
programs to the newly-formed United States Ultralight Foundation, Inc.
Included 1in this transfer were the pilot competency and vehicle
Tegistration programs; the ultralight examiner program; and access to AOPA
ASF”s data base on pilots, vehicles, and accidents. The transfer was made
by AOPA because of its belief that the FAA would soon undertake regulation
of ultralights and the relatively low participation in the safety programs
which made them difficult to continue from a cost versus benefit
standpoint. ‘ :
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The EAA formed its own Ultralight Association in 1980. It now has 26
chapters nationwide and provides special ultralight activities, educational
forums, and flight events. While very active in these types of programs,
the EAA has not been as actively involved as AOPA, ASF, or the Powered
Ultralight Manufacturers Association (PUMA) in promulgating programs for
operator competency or ultralight vehicle design and registration.

PUMA, founded in 1980, was established to promote ultralight flight and
aid the development of the ultralight vehicle industry. Membership is open
to manufacturers of powered ultralights and to suppliers of components and
services, PUMA has developed reasonable vehicle airworthiness standards
which adequately address the significant areas of vehicle strength and
performance, fabrication methods, and production quality. The PUMA
standards are patterned after the Federal standards for small airplanes (14
CFR Part 23). To participate in the voluntary certification program, an
ultralight manufacturer must submit documentation to prove that the vehicle
has met all the requirements. PUMA would then appoint an ad hoc
certification committee to review the records and verify that documentation
is complete. After the committee had verified the Tecords, a certificate
would be issued to the manufacturer, indicating that the ultralight vehicle
complied with PUMA standards. The FAA has recognized and encouraged the
efforts of PUMA in developing the ultralight airworthiness standards. V

These voluntary safety programs developed by the ultralight community
in response to the FAA“s challenge are worthwhile. However, the level of
participation in these programs by ultralight operators and manufacturers
has been extremely low. For _example, of about 130 wultralight
manufacturers, only 18 belong to PUMA and, of those, none has applied for
certification of an ultralight vehicle. The ASF reported that, as of July
1, 1984, it had registered only 2,917 ultralight operators and 1,173
ultralight vehicles. With estimates of the ultralight population ranging
from 15,000 to 40,000 and the number of operators estimated to be about
28,000, it is clear that a majority of ultralight operators have not
participated in the Voluntafy programs.

Nothwithstanding its essentially hands—-off regulatory approach, the FAA
has.issued two Advisory Circulars addressing ultralight safety. AC 103-6,
issued in June 1983, provides specific information to ultralight operators
about airport and flightpark operations, working with air traffic control,
availability of weather services, and accident reporting guidelines. The
FAA has recognized that ultralight vehicles are being manufactured and
modified in ways which cause them to perform beyond the levels permitted by
14 CFR Part 103. To counter this problem, the FAA in January 1984 issued
AC 103-7 which states that ultralight owners were responsible for providing
evidence that their ultralight vehicles meet the requirements of Part 103.

However, in the absence of a mandatory program for airworthiness approval -

and registration of ultralights, the FAA has only the limited ability of
field inspection authority to assure that vehicles do in fact conform to
the weight,_ fuel capacity, speed, and occupant criteria of 14 CFR Part 103.
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The FAA also has conducted a series of public meetings to gather
information needed to review the effectiveness of 14 CFR Part 103. These
public meetings, held near the end of September 1984 (about 2 years after
the effective date of Part 103), allowed the FAA to take public testimony
on the safety aspects of pilot training and certification, vehicle
standards, and vehicle registration. The Safety Board understands that as
a result of these sessions the FAA has been considering various actions
which could lead to more extensive regulation of ultralight activities.
However, the FAA has not yet taken any formal action as a result of these

‘forums.

ULTRALIGHT REGULATIONS IN FOREIGN COUNTRIES

The Safety Board has reviewed the regulatory treatment of ultralights
in a number of foreign countries including Canada, the United Kingdom, the
Federal Republic of Germany, and Australia. The degree of regulation
varies from very little regulation, similar to that in the United States,
to fairly extensive regulation, including certification and training of
pilots, vehicle airworthiness, operating procedures, and vehicle
registration. For example, in the United Kingdom, ultralights with gross
takeoff weight between 70 and 150 kg (154 pounds to 331 pounds) are
required to be designed and manufactured in compliance with a fairly
extensive body of regulations; they are required to be registered; the
operators are required to be certificated; and the operation of these
vehicles is subject to comsiderable restrictions. Because of insufficient
data, the Safety Board could not determine the effect of these regulations
on safety. . - : :

SUMMARY

The ultralight accidents investigated by the Safety Board suggest that
there are serious deficiencies in:

N the knowledge and skills of ultralight operators;

h the design, building, and maintenance of ultralight vehicles;

N the notific;tion of ultralight owners about safety defects; and
s the rules governing the operation of ultralight vehicles.

Although voluntary programs to address these safety problems exist
within the aviation community, participation of wultralight owners,
operators, and manufacturers is very limited, and this appears to have been
an unsuccessful approach to accomplishing its goals. The Safety Board
concludes that the potential for serious harm to the public is sufficient
to include ultralights under 14 CFR Part 91-General Operating and Flight
Rules, which govern the operation of all aircraft in the United States and
to require minimum standards for pilot training and certification, vehicle
registration, and vehicle airworthiness certification. The levels of the
standards incorporated in the PUMA and AOPA ASF programs appear to be
appropriate levels for ultralight vehicle and operator certification.
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CONCLUSIONS

The percentage of ultralight fatal accidents that involved airframe
failurves has been much greater than the percentage of comparable
general aviation airplane fatal accidents that involved airframe
failure,

The percentage of ultralight fatal accidents that involved in-flight
loss of control has been significantly greater than the percentage of
comparable general aviation airplane fatal accidents that involved such
control loss.

Forty—-two percent of the ultralight operators killed in accidents held
a pilot certificate issued by the Federal Aviation Administration.

The certificated pilots involved in ultralight fatal accidents had far
greater total flying experience than the noncertificated operators
involved in ultralight fatal accidents.,

Fifty-nine percent of the operators (both certificated and
noncertificated) involved in ultralight fatal accidents had fewer than
10 hours flying experience in the make and model ultralight in which

they crashed.

Total flying experience appears to be less significant in safe
ultralight operation than flying experience in the make and model

~ultralight being operated.

10.

11.

The in-flight loss of control ultralight fatal accidents were primarily
related to improper handling techniques because of operator
inexperience in the vehicle being flown.

Alcohol or drug-related physical impairment was found in 6.8 percent of
the ultralight fatal accidents and in 7.9 percent of the general
aviation airplane fatal accidents.

The ultralight fatal accidents involving airframe failures were related
to improper assembly or maintenance of the vehicle, structural overload
induced by the operator, or design or material defect; the selected
general aviation fatal accidents involving airframe failures were not
related to design or material defect,

Ultralight operators are using restraint systems when available, but

there is evidence that some systems have not effectively restrained

operators during crashes.

Although- - property damage data from ultralight accidents do not
indicate, statistically, the existence of a significant safety problem,
some accidents did show there was some potential for endangering
persons and property on the ground.
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Ninety-three percent of the ‘ultralight fatal accidents occurred in
uncontrolled airspace; 91 percent of all ultralight accidents occurred
in uncontrolled airspace.

Thirty ultralight incidents reported to the Aviation Safety Reporting
System between 1978 and 1984 involved near midair collisions or other
potentially hazardous conflicts with conventional aircraft on or near
airports. ’ :

Safety Board accident investigations show that ultralights are being
used for nonrecreational activities, such as unapproved dual occupant
instructional flying, sheepherding, police surveillance and patrolling,

and carrying passengers.

Although it regulates gliders, manned free balloons, and amateur-built
aircraft (all used primarily for sport purposes), the Federal Aviation
Administration determined that it would not regulate ultralights in a
similar manner on the grounds that these are "sport" vehicles used by
one occupant only for recreation.

Because few ultralight owners participate in the voluntary ultralight
registration program, it is impossible to ensure that vital safety
information will reach owners of new or used ultralights.

The Federal Aviation Administration”s draft Advisory Circular 103-1,
which has not been formally issued but has been distributed
extensively, contains comprehensive guidance for establishing vehicle
registration, pilot competency, and vehicle airworthiness safety
programs that are appropriate for ultralight activities.

The voluntary safety programs for operator training, vehicle design
standards, and vehicle registration, developed by the wultralight
community with the cooperation of the Federal Aviation Administration,
appear to be worthwhile; however, the level of participation in these
programs by ultralight operators and manufacturers is very low.

The safety of ultralight activities in the United States could be
improved by subjecting ultralight operations to 14 CFR Part 91-General
Operating and Flight Rules and by establishing mandatory standards for
pilot training and certification, vehicle registration, and vehicle
airworthiness certification.
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RECOMMENDATIONS

As a result of this Safety Study, the National Transportation Safety
Board recommended that the Federal Aviation Administration:

Establish minimum standards. for airworthiness certification of
ultralight vehicles which address design criteria, manufacturing
procedures and quality control, materials specifications, and recurrent
condition inspections. (Class II, Priority Action)(A-85-11)

Establish appropriate minimum requirements for certification of
ultralight pilots, including demonstration of knowledge of flight :
rules, aeronautical knowledge, and flight proficiency.. (Class II, §
Priority Action)(A-85-12)

Require the registration of ultralight vehicles and develop a mail
notification system for effective dissemination of significant safety
information to owners of both new and used ultralight vehicles. (Class
II, Priority Action)(A-85-13)

Extend to ultralights the applicability of 14 CFR Part 91-—General
Operating and Flight Rules. (Class II, Priority Action)(A-85-14)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

[Is//  Jim Burmett
Chairman

//s// Patricia Goldman
Vice Chairman

//s//  G.H. Patrick Bursley
' Member

February 7, 1985
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APPENDIX A

DESCRIPTIVE ACCIDENT DATA FOR ULTRALIGHTS

The Safety Board”s automated data system yielded descriptive
information about ultralight accidents investigated in 1983 and 1984. The
information summarized below is taken from tables 9 through 12 in this
appendix:

p The automated system contained records of 177 ultralight accident
investigations in 1983 and 1984; 88 of these were fatal accidents
which involved 93 deaths. :

*  The average age of ultralight operators involved in fatal
accidents was 37.7 years; the average age of pilots in the
comparison group of general aviation fatal accidents was 42.1
years.,

N Ninety-nine percent of ultralight fatal accidents occurred in
visual meteorological conditions, 87 percent occurred in dayllght
80 percent occurred in no wind conditions.

s The States in which the largest percentages of ultralight fatal
crashes occurred were: California (23.9 percent), Florida (10.2
percent), Texas (5.7 percent), and New York (5.7 percent).
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APPENDIX B
14 CFR Part 103

Part 103—Ultralight Vehicles

Subpart A—General

§103.1 Applicability.

This Part prescribes rules governing the
operation of ultralight vehicles in the United
States. For the purposes of this Part, an
ultralight vehicle is a vehicle that:

(a) Is used or intended to be used for manned
operation in the air by a single occupant;

(b) Is used or intended to be used for recrea-
tion or sport purposes only;

(c) Does not have any U.S. or foreign airwor-
. thiness certificate; and,

(d) If unpowered, weighs less than [55
pounds; or -

(e) If powered:

(1) Weighs less than 254 pounds empty
weight, excluding floats and safety devices
which are intended for deployment in a poten-
tially catastrophic situation;

(2) Has a fuel capacity not exceeding 5 U.S.
gallons;

(3) Is not capable of more than 55 knots
calibrated airspeed at full power in level
flight; and

(4) Has a power-off stall speed which does
not exceed 24 knots calibrated airspeed.

§ 103.3 - inspection requirements.

(a) Any person operating an ultralight vehicle
under this Part shall, upon request, allow the
Administrator, or his designee, to inspect the
vehicle to determine the applicability of this
Part.

(b) The pilot or operator of an ultralight vehi-
cle must, upon request of the Administrator,
furnish satisfactory evidence that the vehicle is
subject only to the provisions of this Part.

§103.5 Waivers.

No person may conduct operations that re-
quire a deviation from this Part except under a
written waiver issued by the Administrator.

§ 103.7 Cenrtitication and registration.

(a) Notwithstanding any other section per-
taining to certification of aircraft or their parts
or equipment, ultralight vehicles and their com-
ponent parts and equipment are not required to
meet the airworthiness certification standards
specified for aircraft or to have certificates of
airworthiness.

(b) Notwithstanding any other section per-
taining to airman certification, operators of
ultralight vehicles are not required to meet any

aeronautical knowledge, age, or experience re-

quirements to operate those vehicles or to have
airman or medical certificates.

(c) Notwithstanding any other section per-
taining to registration and marking of aircraft,
ultralight vehicles are not required to be
registered or to bear markings of any type.

Subpart B—Operating Rules

§ 1039 Hazardous operstions.

(a) No person may operate any ultralight
vehicle in a manner that creates a hazard to
other persons or property.

(b) No person may allow an object to be
dropped from an ultralight vehicle if such action

creates a hazard to other persons or property.

§103.11 Daylight operations.

(a) No person may operate an ultralight vehi-
cle except between the hours of sunrise and
sunset. :

(b) Notwithstanding paragraph (a) of this sec-
tion, ultralight vehicles may be operated during
the twilight periods 30 minutes hefore official
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ULTRALIGHT VEHICLES

sunrise and 30 minutes after official sunset or,
in Alaska, during the period of civil twilight as
defined in the Air Almanac, if:
(1) The vehicle is equipped with an
operating anticollision light visible for at least
3 statute miles; and
(2) All operations are conducted in uncon-
trolled airspace.

§ 103.13 Operation near aircraft; Right-of-way
rules.

(a) Each person operating an ultralight vehi-
cle shall maintain vigilance so as to see and
avoid aircraft and shall yield the right-of-way to
all aircraft.

(b) No person may operate an ultralight vehi-
cle in a manner that creates a collision hazard
with respect to any aircraft.,

(c) Powered ultralights shall yield the right-
of-way to unpowered ultralights.

§103.15 Operations over congested areas.

No person may operate an ultralight vehicle
over any congested area of a city, town, or set-
tlement, or over any open air assembly of per-

~ sons.

PART 103 .

§103.17 Operations In certain airspace.

No person may operate an ultralight vehicle
within an airport traffic area, control zone, ter-
minal control area, or positive control area
unless that person has prior authorization from
the air traffic control facility having jurisdiction
over that airspace.

§ 103.19 Operations in prohibited or restricted
areas.

No person may operate an ultralight vehicle in
prohibited or restricted areas unless that person
has permission from the using or controlling
agency, as appropriate. '

§ 103.21 Visual reference with the surface.

No person may operate an uitralight vehicie
except by visual reference with the surface.

§103.23 Flight visibility and cloud clearance
requirements.

No person may operate an uitralight vehicle
when the flight visibility or distance from clouds
is less than that in the following table, as ap-
propriate:
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Flight
Altitudes

1,200 feet or less above the surface
regardless of MSL altitude:

(1) Within controlled airspace—

(2) Outside controlled airspace:

More than 1,200 feet above the
surface but less than 10,000 feet
MSL:

(1) Within controlled airspace—

(2) Outside controlled airspace—

More than 1,200 feet above the
surface and at or above 10,000
feet MSL:
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Mintmum
Flight
Visibility

3 statute miles

1 statute mile

3 statute miles
1 statute mile

5 statute miles

Mintmum

Jrom Clouds

500 feet below
1,000 feet above

-2,000 feet horizontal.

Clear of clouds.

500 feet below
1,000 feet above

2,000 feet horizontal. -

500 feet below
1,000 feet above

2,000 feet horizontal.

1,000 feet below
1,000 feet above

1 statute mile horizontal.
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APPENDIX C

BRIEF REPORTS OF ULTRALIGHT VEHICLE ACCIDENT INVESTIGATIONS

‘This appendix contains the brief reports of all ultralight accidents
investigated by the National Transportation Safety Board Bureau of Field
Operations between March 1983 and September 1984. "In addition to these 177
reports, this appendix contains one report of a 1982 ultralight fatal
accident which was discussed in the study report. This accident was
investigated by Safety Board staff from the Bureau of Accident

Investigation and the Bureau of Technology.
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