Chapter 7

Pilot Safety

Introduction

Z77. Pilot error was often quoted as the major cause of accidents in ultra-
hights. Witnesses overwhelmingly supported the infroduction of pilot train-
ing and certification for all ultralight pilots. Pilot error occurs where a pilot,
when confronted by a situation requiring certain action to maintain, regain
or optimise control, fails to act or acts inappropriately.! Pilot error will then
be one of the factors contributing to the cutcome of the situation. It is gen-
erally accepted that adequate training can prevent a significant proportion
of ultralight accidents.

2%8. Evidence in the area of pilot safety and pilot training, generally
concentrated on: pilot error and the stall /spin syndrome; the unique flying
characteristics of ultralights; and the unavailability of approved 2-seat train-
ing aircraft. Very hittle evidence was received on: the adequacy of existing
pilot training under the AUF Operations Manual; the basic training facil-
ities necessary for instructors; and club training facilities. The Committee
believed that this information was vital in assessing pilet safety and com-
missioned an adviser to report on these areas. Much of the information in
this chapter is taken from the advisers report.

'Exhibit 13, p. 2.
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Pilot Training

279. No pilot training whatsoever is required for pilots of 95.10 aircraft un-
der current regulations. Witnesses agreed that this was a lamentable short-
coming and supported the introduction of adequate ultralight pilot training
for all pilots. Despite continual reference in the early AUF evidence about
total freedom to pursue a chosen sport,” the AUT identified the most im-
portant area of concern in relation to ultralights as pilot training.® Later
evidence given by the AUF emphasised the desire for compulsory pilot cer-
tification for both the 95.10 and the 95.25 category.

280. Pilots of 95.25 aircralt are required under the legislation to be certifi-
cated to the standard specified in the AUF Operations Manual. Section 25
specifies that prior to the issue of a pilot certificate, an applicant must pass
an examination by the Chief Flying Instructor (CFI} cn Basic Aeronautical
Knowledge. It lists 10 topics which must be included in the examination
and recommended study references.

281. Considerable evidence exists that untrained pilots cannot adequately
appreciate the risks involved in ultralight flight, despite assertions that ul-
tralight enthusiasts acknowledge and accept the risks involved.® The AUF
Manual quotes that “of 61 serious ultralight accidents up to June 1985, over
65% were ‘Stall’, ‘Stall/spin’ or ‘Loss of control accidents’ ”.*This indicates
the lack of even a basic understanding, by pilots, of the aerodynamic char-
acteristics of the aircraft concerned. Advice was received by the Committee
that any stalled condition of flight or any loss of control situation is simpie
to avoid with knowledge and training. It is almost always a function of
maintaining airspeed.’

282. All witnesses agreed that the safe flying of ultralights and avoiding
danger is a matter of training. The Committee can see no reason for a

*Evidence, p. 424.
SEvidence, p. 431.
*Bvidence, p. 1140.
SEvidence, p. 429.
SExhibis 13, p. 15.
TExhibit 13, p. 15.
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category of ultralight operations for which pilot certification i not required
and therefore recommends that:

all ultralight pilets be required to be certified to the
standards specified in the AUF Operations Manual,

283. The Committee would encourage manufacturers to also be respon-
sible in this area, by informing purchasers of ultralight aircrafi of the pilot
licensing requirements.

284. Flight training and theory requirements in the AUF’s Flying Train-
ing Syllabus appear comprehensive and adequate in the interests of safety.
Evidence indicates tha¢ the flight training syllabus and facilities offered by
the AUF are proving to be effective. According to AUF Secretary, Mr John
McAuley, the Pilot Training Program is operating smoothly and the AUT
is pleased with the volume of student pilot applications.? The publication
of an AUF instructor manual is imminent.

285. During the Inquiry, the Committee became aware of a proposed new
category of pilot licence derived from the American-style recreational pilots
licence?, called the “Recreational Private Pilots Licence”. The Department
of Aviation has considered the general principle of simplifying certain as-
pects of the Private Pilot Licence Syllabus and creating a new class of licence
covering aircraft from ultralights up to a light four-seater such as the Cessna
172. Operations would be restricted to uncontrolled-airspace and possibly -
below 5,000 feet altitude.!® Although this proposal is still in the evalua-
tion stage, it may provide opportunities for lifting of some of the current
operational restrictions for ultralights in relation to airports and controlled
airspace. The Committee will be closely following the development of the
“recreational licence”.

B Australian Ultralight Federation, Newsletfer No. 12, October 1986, p. 1.
°Evidence, p. 287.
Y Exhibit 13, p. 3.
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2-Seat Training

286, The slowly increasing availability of certified 2-place training aircraft,
essential for ultralight training, is proving to be the major factor in educating
existing and aspiring aircraft operators. It has been mentioned elsewhere
that it took one year for the first 2-seat training aircraft to receive approval
and until October 1986 for the second approval. There are currently only
37 2-seat aircraft which have been approved. The Committee can only re-
emphasise the urgent need for adequate numbers of training aireraft. One of
the Committee’s major concerns throughout the Inquiry has been the lack
of legal 2-seat trainers.

287. Some fraining is still ocourring in single seaft aircraft, but this practice
is declining as 2-seaters become available and as the AUF’s training program
is implemented 1! In June 1984, an AUF survey indicated that two thirds of
pilots were self-taught.’* The Committee was deeply concerned throughout
the Inquiry that ultralight pilots were learning to fly by making short hops
in a paddock, followed by a solo maiden Hight. The Committee believes
that training in single-seat aircraft ig inherently dangerous and discourages
the continuation of the practice. The Committee urges the DoA to make
approval of 2-seat aircraft a priority, so that the training situation continues
to improve.

288. The superior training received in a 2-seat aircraft, with an expe-
rienced instructor, over single-seat teach-yourseif training, was widely ac-
knowledged. However, the Committee heard that due to the lack of ap-
proved 2-seat aircraft, illegal, unapproved 2-seat aircraft were being used
for training.'>. Whilst training in uncertified aircraft is potentially unsafe,
the Committee was told that there had been no accidents resulting from
such training.'? The Committee was unable to verify this claim from the
evidence presented. Suggestions were made that unitralight pilots train in
general aviation aircraft,»® however the witnesses generally agreed that there
were inherent performance differences between GA aircraft and ultralights

HExhibit 13, p. 35
2 Adreraft, June 1984, p. 50.
¥ hvidence, p. 602
MEvidence, p. 602.
HEvidence, p. 111,
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and that ultralight training should take place in ultralight aircraft. The
Committee’s adviser confirmed this, as did the numbers of licenszed pilots
involved in ultralight accidents.

289. The Committee heard that imported 2-gseat training aircraft, shown
to be safe overseas, were not being accepted by the DoA for training in
Australia.’® The benefits of accepting overseas aircraft without proof of
airworthiness, may be offset by the safety risk they present. Although the
Comimnittee sees an urgent need for 2-seat training aircraft, it cannot sanction
the importation of overseas aircraft

Training of Pilots Holding Existing Licences

290. Many ultralight accidents have involved ultralights flown by licensed
private pilots. According to the DoA “some pilots - particularly those with
experience in General Aviation Aircraft - believe that fiying an ultralight
is relatively easy. This is a mistaken and dangerous notion.”*” Due to the
unigue handling requirements of ultralights, their light weight, susceptibil-
ity to wind gusts, low power and low speed; general aviation experience is
not necessarily completely transferable to ultralights. The Department of
Aviation, Queensiand Region, told the Committee that over a period of ap-
proximately 2 years, it examined seven fatal accidents, and found that in all
of those accidents the pilots involved were licensed.’® One accident involved
a Chief Flying Instructor who had 5,000 hours of flying experience. The
Queensland Region attributed the majority of accidents to the combination
of the light weight, low speed and low power of ultralights, but believes
training will overcome most of the problems.

291. A US safety study!® found a similar problem. Statistics indicated
that “42 per cent of the ultralight operators invoived in the fatal accidents
held pilot certificates issued by the FAA [Federal Aviation Administration|”
and “of the certificated pilots killed in ultralights, 96% had more than 50
hours of total flying experience.” The US evidence also indicated a possible

6 Evidence, p. 200,

YDepartment of Aviation, Avialion Safety Digest 124, p. 4.
*®Fvidence, p. 1016,

*NTSB, p. 7.
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relationship between the amount of flying experience in a specific make and
model ulsralight and the ability to operate it safely.

202, The statistics indicate that an appreciation of the flying charac-
teristics of ultralights requires knowledge beyond the admittedly extensive
training appropriate to the Private Pilot’s Licence {PPL). Some conversion
training is definitely required, especially in emergency procedures where ul-
tralight performance is dramatically different to reguiar light aircraft. Such
areas would include stall/spin training, familiarisation with the fiying char-
acteristics of an ultralight, flight in unfavourable conditions {wind and tur-
bulence) and some theory training of ultralight regulations. The Committee
therefore recommends that:

the AUF, in consultation with the Department of Avi-
ation, compile a short training program appropriate to
pilots who hold existing licences, exnphasising the differ-
ent flying characteristics of ultralights and appropriate
emergency procedures. :

Instructor Training

293. As this area was not adequately addressed by witnesses, the Com-
mittee referred the matter to its adviser, who holds a Grade 2 Instructor
Rating and who has been involved in design evaluation flying and test flying
for ultralight aircraft.

294. The Committee was informed that instructor qualifications ave cur-
rently granted, under Section 21 of the AUF Manual, on the basis of a flight
test assessed by an examiner who remains on the ground. In general avi-
ation, candidates for Flight Instructor Rating (Aeroplanes) are required to
demonstrate not only competent technique in aircraft handling, but more
importantly a command of sound instructional ability. The Committee ac-
cepts that it is difficult to see how these qualities can be adequately assessed
by an examiner who observes from the ground.?” In the NSW Region, at
least, examiners are requiring appropriate dialogue and demonstration of
sound instructional techniques before certifying instructor candidates.

*Exhibit 13, p. 19
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295. Instructors do not receive any formal training before beginning to
teach student pilots. The Committee agrees with the adviser that the un-
favourable learning environment a flying ultralight provides and the techni-
cal nature of much of the theory, makes it essential that instructors receive
some formal training. Other sports aviation activities require some train-
ing for instructors. For example, to become a parachute instructer with
the Australian Parachute Federation, the candidate must possess certain k-
cence qualifications, be recommended by two senior instructors, undergo a
course of instruction and pass written, oral and practical examinations.?!
The Committee believes that formalised instructor training for ultralights
is essential.

296. The Committee was advised that an ultralight training syllabus
should include:

e offective instructional techniques, both ground-borne and airborne;

s development of appropriate dialogue or “patter” for all basic training
sequences, and coordinating this with polished demonstrations;

¢ analysis and correction of common student faults;
o practising pre-flight briefings and post-flight de-briefings; and

s establishing the appropriate high standard of theoretical knowledge,
not only of the basic aeronautical knowledge subjects, but also all
relevant operational, emergency and procedural matters,

207. At the very least, there should be compulsory seminars for instruc-
tor candidates incorporating discussion of the abovementioned items, with
certification subject to attendance at the seminars. Preferably, instructors
should be formally trained. A two week full-time training program con-
ducted at an ultralight flying school, run either by the AUF or by a flying
school or schools approved by the AUF under the auspices of a Chief Flying
Instructor, would offer a basic cover of essential items ??

*1Evidence, p. 354.
*2Exhibit 13, p. 35.
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298. The Committee believes that formal training should be introduced so
that the abilities of an instructor candidate can be assessed. The Committee
believes that the existing requirements for certification of pilot instructors
are insufficient to ensure a high standard of instruction. Increasing the
safety standards of ultralights depends greatly on the quality of instruction
received by its pilota. The Committee recommends that:

Section 21 of the AUF Operations Manual be amended
to require the pilot instructor candidate to demonstrate
competency in aircraft handling and a command of sound
instructional ability before certification as Pilot Instruc-
tor.

299. Additionally, the Committee believes that high safety standards will
only be maintained if instructors are formally trained and accordingly rec-
ommends that:

the AUF prepare and implement a syllabus, in con-
sultation with the Department of Aviation, for a for-
mal instructor certification training course of a least 2
weeks duration which incorporates effective airborne in-
structional techniques and an appropriate level of oper-
ational, emergency and procedural spin/stall training,

300. There was disagreement amongst witnesses about the value of spin
training. The Department recommends against spin training but apparently,
according to an AUF Newsletter, gave its approval because the AUF Na-
tional Flying Coach was so insistent.?® Ultralights are forbidden by regula-
tion to spin. The AUF, along with most of the ultralight community, believes
that spin training “should be part of the pilot training for vltralights,”** be-
cause spinning is part of the inherent behaviour of the aircraft.

301. In general aviation, spin training has been removed but “aeroplanes
still spin in” *® Spin training is part of the training course for gliders.®®

BAUF Newsletler No. 12, p. 11.
24Rvidence, p. 578,
?*Ewvidence, p. 431.
Fvidence, p. 432.
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Committee Members observed gliders in spin training at an inspection at
the Adelaide Soaring Club, Gawler, South Australia. Gliding instructors
told the Committee they were convinced of the benefits of spin training
experience.

Figure 7.1: Mr Geoff Wood, Chief Flying Instructor, Geelong Ultralights,
explaining training features to the Chairperson, Mrs Elaine Darling, MP.

302. Similarly, training can teach a pilot to recognise the onset of a stall
and take appropriate action. Advice provided to the Committee maintains
that no aircraft, except one with the narrowest imaginable performance
envelope, will encounter an aerodynamic stall as an immediate result of a
loss of power. Provided sufficient elevator control is present the pilot can,
with or without power, set and maintain a flight altitude which will keep the
aircraft’s speed safely above the stall speed. Inadequate response or response
rate may lead to a stall. Even after a stall occurs, if the pilot takes the
appropriate control action he can regain flying speed and make a successful
forced landing. If the omset of a stall 1s not recognised, or the response is

101




incorrect, the stall may rapidly develop into a spin. The Committee believes
that avoiding or recovering from the stall/spin is a matter of training.

303. One proposal was thab spin training be made optional, to be recom-
mended by the National Flying Coach if he wished, but not mandatory.?”
On the basis of the evidence before the Committee and the opinion of the
adviser, the Comrmittee believes that spin/stall training in Z-seat training
aircraft will increase the safety standard of ultralight aircraft. It is therefore
recommended that:

current legislation be changed to legalise spin/stall train-
ing for ultralights and that spin/stall training in 2-seat
aircraft be incorporated into the flight training syllabus
of student pilots,

Pilot Error

204. Pilot error occurs where a pilot is confronted by a situation, normal
or emergency, and either fails to act or acts inappropriately. Much of the
evidence suggested that training would eliminate pilot error and hence the
majority of ultralight accidents.

205. The Hang Gliding Federation of Australia told the Committee that
accidents were basically caused by pilot error and eguipment failure and
that by far the greatest number of hang-gliding accidents occur due to mis-
judgements by the particular pilot.?® The Gliding Federation of Australia
estimated the ratio of pilot related accidents to airworthiness accidents at
about 45:1.2° According to most witnesses, the major safety risk in relation
to ultralights was the pilot, not the aircraft. The AUF claims that all the
statistics the Department has put out in relation to ultralight accidents indi-
cate the existence of pilot error. They claim that, apart from one exception,
every aircraflt failure accident can be attributed in some way to the pilot
overstressing the aircraft.®®

27 AUF Newsletter No. 12. p. 11.
22 ¥vidence, p. $20.
2%fvidence, p. 349
" Evidence, p. 423.
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306. One witness disagreed saying there was no such a thing as pilot error
-~ aircraft design error was the thing that kiiled people.®’ The Committee
believes that pilot error exists and is still the most common single factor
in aircraft accidents.®® The Bureau of Air Safety Investigation’s accident
summaries attribute many accidents to pilot migjudgement, improper op-
eration of controls, poorly planned approach, loss of control of aircraft by
pilot, aircraft stalls etc.®?

307. The Committee concludes that pilot error has contributed to a con-
siderable number of uitralight accidents and that the solution is adequate
and comprehensive training. The Committee is confident that the increas-
ing availability of approved 2-place training aircraft and the AUF’s pilot
tralning program are increasing the competence of ultralight pilots and the
general safety standard.

Club Facilities

308. The evidence presented to the Committee contains very little current
information, partly because ultralight clubs are new, small and widespread;
and partly due to state differences. There are many types of ultralight clubs
and their size, nature and facilities vary markedly.

309. Information provided to the Committee by the AUF Operations Man-
ager, Mr Bill Dinsmore,** indicated that, until recently, clubs have largely
been a “loose collection of individuals® who owned a single-seat ultralight
but had no formal club structure. Some clubs are formed by a group of
people who have come together with the express purpose of buying one or
more aircraft and sharing the cost.

310. Genperally there are no facilities for non-members or people who do
not own their own aircraft. Members are responsible for maintenance of

HEvidence, p. TT9.

*?Exhibit 13, p. 2.

3% Byureau of Air Safety, Accident and Incidents Data Recording System — Condensed
Report, 6 November 1986.

S4AUF, Supplementary Information, 10 November 1986,

163




their own aircraft.

31L. The AUF is now experiencing a steady growth in membership and
the Committee believes the club situation is improving. Ideally, clubs should
have rules and facilities and should be well equipped for training, mainte-
nance and advice. Establishment of the pilot training scheme and the fact
that the AUF can now offer benefits such as comprehensive insurance,®® is
likely to strengthen the club situation and encourage some of those older
pilots, who have so far been reluctant to become AUF members, to join.

312. At a meeting between the Committee and ultralight representatives
in Melbourne on October 6, 1986, the Committee was pleased to hear that
48 clubs were now affiliated with the AUF and a further 50 or sc are likely
to become affiliated.

313. Whilst the club situvation to date has been poor, the Committee
is encouraged by the progress being made by the AUF in this area and
is confident that with further approvals of Z-seat training aircraft, many
more clubs could offer more adequate facilities. Each club should possess at
least one approved 2-seat aircraft, a qualified training instructor, a safety
education program, maintenance facilities and advice, in order to ensure the
continued improvement in ultralight safety.

Conclusion

314. The Committee concluded that whilst the current overall level of
pilot safety is inadequate, adequate standards and procedures are now in
place to ensure a continuing increase in the safety level, The pilot training
syllabus is adequate for pilots engaging in recreational flying, but a higher
standard of training would be necessary for non-recreational uses of ultra-
lights. The Committee believes it is essential that ultralight instructors
undergoe a formal testing process and formal instruction before qualifica-
tion, to ensure that long term fraining requirements are met. With a few
exceptions, club facilities will need substantial organisational and adminis-
trative improvement. However, the Committee feels that improvements are

8 fividence, p. 1145.

104




currently being made and suggests that the AUF examine the club structure
and facilities offered by the Gliding Federation of Australia and the Hang
Gliding Federation of Australia.
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Chapter 8

Safety of Other Classes of
Sports Aviation

Introduction

315. With the exception of ultralights, the various classes of sports avia-
tion activity showed no significant safety problems which the Committee felt
warranted detatled examination. The Department of Aviation and the rele-
vant national sporting bodies agreed that safety levels were generally high.
Whilst some safety problems were identified, the relevant organisations were
taking appropriate steps to overcome the problems. Frequently during the
Inquiry, the regulatory, administrative and operational, arrangements of the
Gliding Federation of Australia and the Hang Gliding Federation of Aus-
tralla were used as models for the struggling ultralight movement,

Ballooning

318. The national body is the Australian Ballooning Federation (ABF)
with approximately 300 members. It is estimated that there are 90 thermal
balloons and one gas balloon in Australia, but the actual level or frequency
of ballooning activity is unknown.

317. Sporis ballooning activity must be in accordance with ANO 95.54
and ANQO 100.54, which restrict activity to below 10,000 feet in visual me-
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teorological conditions and ottside controlled airspace. The operation of
balloons on a commercial basis is governed by a separate ANO, ANO 95.53.

Figure 8.1: The Commiltee inspecting hot-air ballooning at Seppelisfield,
SA.

318. Training and operational standards have been devised by the ABF in
consultation with the Department of Aviation. The ABF has responsibility
for pilot training and certification, through power delegated to it by the
DoA. Self-regulation for this sport experienced some miner problems, but 1s
now in place. !

319. Ballooning has an excellent salety record with only 3 accidents recorded,
none of which involved fatalities, in the past 5 years.?

‘Evidence, p. %67.
*Evidence, p. 18.
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3230. The ABF enjoys an excellent relationship with the Department of
Aviation and is satisfied that its input into the regulations has been given

every consideration.?

Gliding

321. The national body of gliders in Australia is the Gliding Federation of
Australia (GFA) with a membership of 4,437. GFA members operate 1,005
registered gliders, with 600 to 700 active at any one time. Gliders may be
registered as aircraft.?

322. The regulations governing gliding are contained in ANCQ 95.4, which
require gliders to be operated and maintained in accordance with the rules,
orders, directions, standards and operational procedures of the GFA, as
set down in their Manual of Standard Procedures. There are also Flying
Operations Instructions which contain the Department of Aviation’s policy
on ghder operations. GFA reports generally good relations with the DoA,
having a DoA officer permanently seconded to GFA as a Technical Liaison
Officer, who contributes to safety promotion.

323. The GFA has a complex organisational structure which has proven
itself effective in terms of cost, administration and safety. The DoA often
uses the Gliding Federation as a shining example of self-regulation and safety
promotion. The GFA has produced a number of working documents which
are used by gliding clubs all over Australia. ° These include:

» Manual of Standard Procedures. Part 1 — Administration (Admin);
» Manual of Standard Procedures. Part 3 — Airworthiness (Air);

# Rules of the Air for Glider Pilots;

& Gliding Instructor’s Hand Book; and

e Sporting Code — Gliders. {Section 3 Class D of FAI code).

®Evidence, p. 865,
*fvidence, p. 27.
“Evidence, p. 332.
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324. The Department has delegated significant powers to the GFA, for
example, the administration of first of type procedure for kit-built or plan-
built aircraft,® and an airworthiness system which functions in a delegated
capacity.’

325. Safety standards have been reasonably high, despite the fact that
the Department estimates the fatality rate to be about double that for gen-
era] aviation.® The GFA is taking steps to improve training of instructors
through a series of Hight safety seminars in all states.” The Committee was
impressed with the professional manner in which the Gliding Federation
operates.

Hang Gliding

326. The national body is the Hang Gliding Federation of Australia (HGFA)
with 1382 members. The actual number of hang gliders in Australia is un-

known. Hang-gliding activity is governed by ANO 95.8 which, among other

things, generally restricts hang gliders to operate below 300 feet above

ground level, with some concessions allowing operations up to 9,500 feet

above sea level in certain areas.’®

327. A recent development is the introduction of powered hang gliders,
which are the result of the combination of the latest hang-gliding design with
a suspended trike, containing the pilot, the propulsion untt and the wheeled
landing gear. Powered hang-ghiders have many similarfties torultralights.

328. 'The safety record is difficult to determine because not all accidents
are reported and the extent of hang gliding is not accurately known. in the
& year period from 1980 to 1985 there were 45 reported accidents involving
12 fatalities. There is some agreement that hang gliding in its early days
had severe safety problems similar to those currently being experienced by

SFvidence, p. 349.
"Evidence, p. 346.
3Fvidence, p. 28,
“Fvidence, p. 331.
{Y“Evidence, p. 32.
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ultralights. For example, the majority of hang gliding accidents occur due
to pilot misjudgements.’’ Safety improved substantially with the estab-
lishment of HGFA in 1978, a design change in hang gliders which makes
them safer in pitch and structure,'? the HGFA’s recognition by DoA and
the development of training and operations procedures. It was claimed that
stmilar steps would overcome the current ultralight safety problems.

329. The Department of Aviation is satisfied that arrangements made
by HGYA for training and operations are satisfactory, and is considering
delegating significant powers to the Federation, along the same lines as for
the GFA.

Parachuting

330. There were 5,833 registered members of the Australian Parachut-
ing Federation {APF) in 1984. It is estimated that 120,000 jumps were
performed in 1984. Parachuting is governed by ANO 29.1 and Flying Oper-
ations Instructions 24.1 and 24.2. Parachutes are manufactured to standards
laid down in ANG 103.18 and must be maintained in accordance with the
regulations. The APF controls and conducts all parachute training in ac-
cordance with its DoA approved manuals 1?

331. Powers have already been delegated to the APF, for example, respon-
sibility for the certification of all parachutists.!* The APF is increasingly
being asked to act in disciplinary matters normally handled by the Depart-
ment.

332. The safety record of parachuting has improved since 1974 with an
overall decrease in the number of fatalities in spite of the dramatic increase
in the number of jumps each year. Within the AP there is a National
Director of Safety who co-ordinates and supervises 10 Area Safety Officers
and 46 Drop Zome Safety Officers. There is random surveillance by DoA

HEvidence, p. 529.
2Evidence, p. 542.
12fvidence, p. 37.
" Fvidence, p. 364,
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officers of the APF’s activities to ensure safety procedures and promotion
18 satisfactory. The APT enjoys a very good working relationship with the
Department.!®

Gyroplanes

333. There are approximately 150 gyroplanes in Australia. The national
body is the Australian Sport Rotorcraft Association (ASRA) with a current
membership of 350. Gyroplane activity is controlled by ANO 95.12 which
restricts such activity to private property only. All gyvroplane operations are
required to cornply with the ASRA Operations Manual. As with ultralights
in the 95.10 category, gyroplahes are not required to meet formal airworthi-
ness or maintenance standards, although a Manual of Operations has now
been approved by the Department.

334. ASRA is responsibie for all aspects of safety promotion. In the period
$980 to 1985 there have been 13 reported gyroplane accidents including 6
fatalities. In three of those fatalities, ASRA told the Commitiee that the
student “completely and utierly abandoned any advice .. . and proceeded to
do something which has led him into that situation”!® The accident rate is
reducing dramatically, mainly due to increased education. Two-seat training
should further improve the safety record. ASRA was at the time of iis
hearing, awaiting delivery of a two-seat trainer !’

335. The lack of an airworthiness standard for gyroplanes disturbs the
Committee. For similar reasons as apply to ultralights, the Committee
cannot see any reason for the existence of this aircraft category without any
alrworthiness requirements. This applies particularly to a category which
does not have an enviable safety record. A basic airworthiness standard,
developed by the DoA and ASRA, would satisfy the Committee that safety
of this form of sports aviation is assured.

Phvidence, p. 364.
Y Evidence, p. 562.
Y Evidence, p. 570.
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Model Aircraft

336. The Model Aeronautical Association of Australia (MAAA) has 6,000
members flying a variety of small free flight gliders and remote-controlied
powered model aircraft. Flying must be in accordance with ANO $5.21 and
the MAAA Manual of Procedures, which has received DoA approval i®

337. Safety promotion is done entirely by MAAA and to date no accidents
involving injury to the public have been reported. Safety is promoted at club
level, state level and national fevel There is a very strong emphasis on safety
and safety promotion at all levels.!? Each club has a safety officer, pilots
must demonstrate full control of their aircraft before being able fly solo
and aircraft are checked for airworthiness. The standard of controls and
instruction ensures a high level of safety,

338. The MAAA enjoys a very good relationship with the Department
and believes it had considerable input into the regulations.?®

Aerobatics

339. The national body is the Australian Aerobatic Club. Current mem-
bership is not known precisely, To perform aercbatics, pilots must be I
censed, suitably qualified and competent and undergo and examination by
a DoA Examiner of Airmen. Most pilots are only certified to do aerobatics
above 3,000 feet, but some skilled pilots may obtain approval to do aero-
batics below that height. Passengers are prohibited an all aerobatic flights
below 3,000 feet.

340. In the five years to June 1985 there have been 3 accidents resulting in
4 fatalities. All of these accidents oceurred during unauthorised aerobatics
or when the pilot was flying below the minimum height for which he had
approval. However, the Department polices unauthorised aerobatics and
accidents occurring in authorised aerobatics is very low.

Y8 Fvidence, p. 35.
"Evidence, p. 810,
*Evidence, p. 810,
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Conclusion

341. The general safety levels for the various classes of sports aviation
activity mentioned in this chapter are adequate. Whilst some problem areas
were identified by the Committee, the relevant organisations were taking
appropriate measures to raise the safety standards.

342. No real dispute was raised in relation to regulatory arrangements and
funding and most of these sports aviation bodies enjoyed a good working re-
lationship with the Department of Aviation. The Committee sees no reason
to recommend changes to either regulatory or adminisérative arrangements.
Netther the DoA nor any of the national sporfs aviation organisations iden-
tified any significant safety or administrative probiems.
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Chapter 9

Conclusions

343. The Committee finds the overall level of sports aviation safety to
be adequate. The exception is the safety of ultralight aircraft. Whilst the
level of ultralight safety could not be quantified, due to the lack of complete
statistical data, serious deficiencies were found in aircraft safety and pilot
safety.

344. The Committee considers the current ultralight regulations inade-
quate to promote safety. The Cominittee cannot sanction the continuation
of an aircraft category which has no alrworthiness or design requirements.
To ensure aircraft safety, all aircraft will need to meet basic airworthiness
and safety standards. These standards should also address the safety of the
pilot, whose safety is presently ignored by the regulations. There should be
a greater consistency between sports aviation ANOs, rather than the current
proliferation on an ad hoc basis,

345. The current level of ultralight pilot safety and instructor training is
inadequate. Until recently, 2-seat training for ultralight pilots was virtually
non-existent. The Committee believes that adequate training standards and
procedures are now in place to ensure a continuing increase in the safety
level. Instructors, who currently receive no formal training, should undergo
a formal testing and training process before beginning to teach students.
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This will ensure that long term training and safety requirements are met.
There is also much room for improvement in AUT club facilities and services.
The continued injection of funding and encouragement from the Depariment
of Aviation is required to bring facilities to the level of other sports aviation
bodies.

349, Significant problems were found to exist in relation to ultralight ac-
cident investigation and the release of accident information to the ultralight
community. Ultralight accident investigation receives a very low priority in
relation to other aircraft. Release and dissemination of the results of acci-
dent investigations, which are designed to prevent sirmlar future accidents,
has been poor. The Committee finds many of the problems stem from the
central office of the Department of Aviation rather than from regional of-
fices. A re-allocation of priorities within the DoA and the implementation
of an efficient accident notification scheme is essential.

347. Many difficulties were evident in the sell-regulation of the ultralight
movement, which eventually resulted in a serious communication break-
down. A regulatory impasse had developed between the Department and
the AUF, due to a combination of: a naive and unstable ultralight move-
ment; unreasonable departmental expectations; and a lack of consultation
between the DoA and AUF. Conflicting perceptions of ultimate responsi-
bility resulted in almost no enforcement of the regulations in relation to
illegal and unsafe aircraft. Compulsory aircraft registration, clearly delin-
eated responsibilities and widespread consultation should overcome the ma-
jor problems and ensure regulatory and safety standards are acceptable to
both parties.
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348. The Committee finds that whilst the Department has apparently co~
operated with other sectors of sports aviation, it has demonstrated a lack
of responsibility in ensuring the safety of ultralight aircraft. It has taken
virtually no action against aircralt which were drawn to its attention as
unsafe and which were involved in a number of accidents, under the guise
of being unsure of its legal powers.

E.E. DARLING
28 January 1987 Chairperson

116




Appendix A

Conduct of the Inquiry

On 1 April 1985 the Minister for Aviation asked the Committee to inquire
into and report on the safety of sports aviation activities, particularly ultra-
Lights.

The Inquiry was advertised nationally on 3 and 4 May 1985. The Com-
mittee also wrote to all state governments, relevant Commonwealth depart-
ments and industry bodies. A total of 64 submissions were received,

Commencing on 6 November 1985, 10 public hearings were held in all
capital cities except Hobart, over 1100 pages of evidence were taken and 51
witnesses appeared before the Cominittee. A list of witnesses who appeared
before the Committee is given at Appendix B.

[Evidence given at the public hearings is available for inspection at the
Committee Office of the House of Representatives and the National Library
of Australia.

The Committee wishes to thank Mr Kirrell Bolonkin from the Depart-
ment of Aviation, who although not appearing as a witness provided much
additional information at short notice and who was helpful at all times.

Many of the photographs appearing throughout the report are by cour-
tesy of Mr Greg Adkins, The Committee thanks him for his time and
patience.

The Committee also wishes to thank Ms Monica Telesny who prepared
this report and thanks the Secretary Mr Allan Kelly.
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Appendix B

List of Witnesses

AUBURY, M.B.

BAMFORD, G.R.

BIRRELL, R.P.

BRANDON, C.

BURNS, M.P.

BURNS, T.M.

Principal Structures Engineer, Airwor-
thiness Branch, Flight Standards Di-
vision, Department of Aviation, Can-
berra, Australian Capital Territory, (19
March 1986} pp. 681-729, (22 October
1986) pp. 1004-1110

President, Lightweight Atrcraft Associ-
ation, PO Box 382, Abbotsford, Victo-
ria, {5 February 1986) pp.193-201.

President, Australian Ultralight Feder-
ation, PO Box 105, Young, New South
Wales, (22 October 1986) pp. 1111-
1153.

Chief Instructor, Airborne Windsports

Pty Ltd, 280 Charlestown Road, Charlestown,

New South Wales, (6 February 1986)
pp. 575-508.

Chief Technical Officer, Airworthiness,

Gliding Federation of Australia, 130 Wirraway

Road, Essendon Airport, Victoria, (5
February 1986)pp. 318-350.

Senior Inspector, Sport Aviation, Flight
Standards Division, Department of Avi-
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ation, Canberra, Australian Capital Ter-
ritory, {22 October 1986) pp. 1004-
1110,

CAMPBELL, R. Secretary, Ultralight Aircraft Division,
Sport Aircraft Association of Australia,
265 Queens Parade, Clifton Hill, Victo-
ria, (5 February 1986)pp. 202-245, (22
October 1986} pp. 1111-1153.

CANT, L.R. Secretary, Aeromodellers WA Inc., 15
' Lincoln Street, Highgate, Western Aus-
tralia, (24 March 1986) pp. 807-817.

CAVELL, P.E. Secretary, Amateurbuilt Aircraft Divi-
sion, Sport Aircraft Association of Aus-
tralia, 265 Queens Parade, Clifton Hill,
Victoria, (28 April 1986) pp. 947-963.

CHANDLER, R.A. Technical Director, Amateurbuilt Air-
craft Division, Sport Aircraft Associa-
tion of Australia, 265 Queens Parade,
Clifton Hill, Victoria, (28 April 1986)
pp. 947-963.

CHOQUENOT, P. Director, Bureau of Air Safety Inves-
tigation, Canberra, Australian Capital
Territory, (22 October 1986) p. 1044-
1110,

CLARKE, M.A, Managing Director, Elite Aircraft, 2 Yard-
ley Drive, Mulgrave, Victoria, (5 Febru-
ary 1986) pp. 295-317.

COLLINS, R.K. National Examiner, Australian Parachute
Federation Ltd, 14 Balcombe Road, Men-
tone, Victoria, {5 February 1986) pp.
351-376.

CREER, B.P. Training Co-ordinator, Training Com-
mittee, Queensiand Flyers Association,
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D’ARCY, N.T.L.

de LISSA, 1.

DICKSON, LL.

DINSMORE, W.M.

DROWLEY, E.G.

DUNCAN, R.

DUNN, M.D.

12 Dinsmore Street, Moorooka, (Queens-
land, (6 Novermnber 1985) pp. 103-122.

Member, Pastoral Committee, Pastoral-
ists and Graziers Association of West-
ern Australia Inc.) 789 Wellington Street,
Perth, Western Australia, (24 March
1988) pp. 7T44-806.

Chairman, Basic Flying Machines Pty
Ltd, “Clifton”, Manildra Road, Molong,
New South Wales, (6 February 1986)
pp. 509-618,

Federal President, Sport Aircraft As-
sociation of Australia, 265 QGueens Pa-
rade, Chifton Hill, Victoria, (28 April
1986) pp. 947-963, (22 October 1986}
pp. 1111-1153.

Operations Officer, Australian Ultra-
light Federation, Young, New South Wales,
{6 February 1986}pp. 395-524, (22 Oc-
tober 1986) pp. 11111153,

Technical Secretary, Model Aeronauti-
cal Association of Australia, 6 Coppelius
Close, Sunbury, Victoria, (28 April 1986}
pp. 964-1003.

Manager, Airborne Windsports Pty Liéd,
280 Charlestown Road, Charlestown,
New South Wales, (6 February 1986)
pp. b75-598.

Assistant Secretary, Airworthiness Branch,
Flight Standards Division, Department
of Aviation, Canberra, Australian Cap-
ital Territory, (19 March 1986) pp.681-
729, {22 October 1986) pp. 1004-1110.
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FARQUHARSON, P. Assistant Regional Director, Flight Stan-
dards, Department of Aviation, Bris-
bane, Queensland, (8 October 1986) pp.
1006-1041.

GILES, R.O. 125 RAAFA Estate, Bull Creek Drive,
Buil Creek, Western Australia, (24 March
1986) pp. 818-840.

GRAHAM, ADB. Chairman, Composite Industries Lid,
44 St Georges Terrace, Perth, Western
Australia, {24 March 1986) pp. 744-
806.

GRAHAM, NDB. Managing Director, Composite Indus-
tries Ltd, 44 St Georges Terrace, Perth,
Western Australia, (24 March 1986) pp.
744-806.

HANSON, Pi. National Director, Australian Balloon-
ing Federation L&d, PO Box 95, Glen
Osmond, South Australia, (25 March
1986) pp. 864-881.

HEFFERNAN, P.J. President, Amateurbuilt Asrcraft Divi-
sion, Sport Aircraft Assaciation of Aus-
tralia, 265 Queens Parade, Clifton Hill,
Victoria, (28 April 1986) pp. 947-963.

HUGHES, B.F. 92 Worendo Street, Southport, Queens-
land, {6 November 1985) pp. 142-189.

KAY, A.G. National President, Australian Sport Ro-
torcraft Association, 7 Cabena Street,
Donvale, Victoria {6 February 1986) pp.
554-574.

KILLMIER, R.E. Deputy Commissioner, South Australian
Police Department, 1 Angas Street, Ade-
laide, South Australia, (25 March 1986)
pp. 843-863.
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KREMKE, M.

LEACH, J.G.

LLEWELLYN, D.J.
McAULEY, J.

McGREGOR, R.L

MARKEY, G.F.

MATTHEWSON, E.P.

MATTSSON, B.A.

Managing Director, West Australian Air-
craft Company, 15 Lynwood Avenue,
Ringwood, Victoria, {5 February 1986)
pp. 377-396.

Treasurer, Ultralight Aircraft Division,
Sport Alrcraft Association of Australia,
265 Queens Parade, Clifton Hill, Victo-
ria, {5 February 1986} pp. 202-245.

(also appeared as Vice-President, Aus-
tralian Ultralight Federation, PO Box
105, Young, New South Wales, (22 Oc-
tober 1986} pp. 1111-1153.)

ex- Alrworthiness Officer, Australian Ul-
tralight Pederation, Young, New South
Wales, (6 February 1088) pp. 395-524.

Secretary, Australian Ultralight Feder-
ation, Young, New South Wales, (6 Febru-
ary 1986) pp. 395-524.

Inspector, Air Safety, Brisbane Field
Office, Bureau of Air Safety Investiga-
tion, Department of Aviation, Brisbane,
Queensland, (8 October 1986) pp. 1006-
1041,

President, Australian Uliralight Feder-
ation, Young, New South Wales, (6 Febru-
ary 1986) pp. 395-524.

Secretary, Hang Gliding Federation of
Australia, Suite 508, Sports House, 157-
161 Gloticester Street, Sydney, New South
Wales, (6 February 1986) pp. 525-553.

Co-ordinator of Recreation Development,
South Australian Department of Recre-
ation and Sport, Adelaide, South Aus-
tralia, (25 March 1986) pp. 843-863.
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MOHRING, C.

NEUMANN, T.F.

NOLAN, R.S.

O’DAY, R.C.

PETERS, A.W.

TOVELL, E.J.

VALENTINE, M.

VON MUENCHHAUSEN, H.

WANSBROUGH, K.E.

Secretary, Lightweight Aircraft Assock
ation, PO Box 382, Abbotsford, Victo-
ria, (b February 1986) pp. 193-201.

Chairman, Technical Committee, Glid-
ing Federation of Australia, 130 Wirraway
Road, Essendon Airport, Victoria, (5
February 1986) pp. 318-350.

Building 26, Essendon Airport, Victo-
ria, (28 April 1986) pp. 906-946.

First Assigtant Secretary, Flight Stan-
dards I[hvision, Department of Avia-
tion, Canberra, Australian Capital Ter-
ritory, (6 November 1985) pp. 3-102,
(22 October 1986) pp. 1004-1110.

Managing Director, Ultralight Aireraft
Industries Australia Pty Ltd, PO Box
104, Goolwa, South Australia, (25 March
1986) pp. 882-903.

Superintendent, Brisbane Field Office,
Bureau of Air Safety Investigation, De-

partment of Aviation, Brisbane, Queens-
land, {8 October 1986) pp. 1006-1041.

National Coach and Chief Technical Of-
ficer, Operations, Gliding Federation of
Australia, 130 Wirraway Road, Essendon
Airport, Victoria, (5 February 1986)
pp- 318-350.

Director, Special Operations Section,
Flight Standards Division, Department
of Aviation, Canberra, Australian Cap-
ital Territory, (6 November 1985) pp. 3
- 102, (12 March 1986) pp. 681-729.

President, Aeromodellers WA Inc., 15
Lincoln Street, Highgate, Western Aus-
tralia, (24 March 1986} pp. 807-817.
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WARREN, P.D.

WATKINS, W.J.

WHITNEY, C.W.

WINTON, C.F.

YEOMANS, M.J.

Assistant Secretary, Lightweight Aircraft
Association, PO Box 382, Abbotsford,
New South Wales, (5 February 1986)
pp. 246-252

39 Grandview Road, Box Hill South,
Victoria, (5 February 1986) pp. 253-
294,

Director, C.W. Whitney Pty Ltd, 307
Verney Road Fast, Graceville, Queens-
land, {6 November 1986) pp. 123-141.

23 Foxwell Road, Coomera, Queensland,
{12 March 1986) pp. 621-677.

President, Hang Gliding Federation of
Austraha, Suite 508, Sports House, 157-
161 Gloucester Street, Sydney, New South
Wales, {6 February 1986) pp.525-553.

124




Appendix C

AUTF Technical Bulletins
Nos. 1-4

ADSTRALTIAN ULTRALIGHT FEDERATICN

TECHNICAL BULLETIN Ko. 1: gSafety harness anchorage tests.

BACKGROUND: Proof of satisfactory safety harmmess installation (four—
point harness) is e pre-requisite for approval of
all australian Light Sports Rircraft (i.e. ultralight aircraft

to be operated under ANOs 95.25 or 85.55.)

PROCEDURE : The safety harnmess anchorage points must be tested as described
in the attached information sheets (tests one and two):; these
tests are to be witnessed by an independent party, who must sign
the witness form attached,

The test report, witness report, and the harness type,
must be acceptable, before an application for approval

will be processed.

SAFETY HARNESS TEST REPORT :  AUF TECH. BULLETIN No 2

AIRCRAFT TYPE, i iiiencvnnsnanscnnnns MENUFACTURER . v v v v m s v v inn s enannns

DETAILS OF SAFETY HARNESS: TYPE. .. iiiiieiniaiannnoens e e et
M A T R E R s v s e et e it esnmransnmresernametotosnonanesasnsenaasananosnanesasnssn

DS R I P T IO . Lttt evscrsasaosvoamessnassonsnssotoressnsaansnseaanessancnnsesanss
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AUSTRALIAN ULTRALIGHT FEDERATICN TECHNICAL BULLETTN No. 2 Sheet 2 of &

Weighing procedurs

1. Set and record the zeroc reading of each scale; after the scales have been
pleced in position for the weighing, but before the eircraft is placed upon
them. {Include in the zero setting, any slings, supports or other apparstus
whose meight would affect the scale resdings during the weighing of the
aircraft.)

2. Place the airecraft on the scales and record the scale readings.

3,  Subtract from the scale readingas obtained in step 2, the zero readings
obtained in stepr 1. Record the net readings thus obtained.

i 488 together the nel readings to obiain & total net reading.

5. Remove the aircraft from the sceles, and esgain determine the serc readings
7

tas in step 1); without re-adjusting the scales.
6. Repiace the aireraft on the sceles and record the scale readings for the
second weighing.

7. Subtract from the scale readings obtained in step &, the zerc rezadings
obtained in step 5. Record the second set of net readings thus obtained.

8. 2d& tegether the second set of net readings to obtain a second total net
reading.

9. Remove the aireraft from the scales, and again determine the zerc readings
{es in steps 1 and 5), again without re-adjusting the scales.

10, If the difference beiween the zero readings (greatest difference betwsen
any two zero readings for any scale set) exceeds two percent of the total
net reading, or five kilograms, whichever is the gresater, repeat the wei 1§
until two consecutive results are obtained which fall within this tolerance.

1. If the difference beiween the total net readings excseds itwo percent of ihs
total net resding or five kilograms, whichever 1s the greater, repezt the
weirhings until two consscutive results are obiained which fell with
this tolerance.

12. The sircralt empty weight shell be taken as the average of two fotal net
readings as determined by twe consecutive weighings which comply with the
above tolerance requirements.

13, As the above steps are performed, the delails are 10 be recorded in the
tireraft Weighing Summary, & sample copy of which is given in appendix 1
of this bulletin.

DETERMINATICN OF AIRCRAFT EMPTY CENTRE OF GRAVITY POSITION.

Condition of the aircraflt

-as for determination of aircraft empty weight.

Levelling of the aircraft

The sircraft must be longitudinazlly level whilst its centre of gravity is being
determined; this 1s to be achieved by levelling the aircraft in its suspenszion
{by adjustment of the slinging point} until the reference levelling datum is
level by reference to a spirit level.

tircraft reference levelling datum.

The datum used to deteramine ailrcreft Jongitudine) Jevsl ghall be:

ga? The levelling datum a&s specified by the manufacturer, or failing that

by With the fuselage reference axis horizontsl, or failing that

(cj Where the wing zerofoil is either flat~-bottemed or has 2 consave undersurface
with the flat botitom of ths wing serofeil at the wing root hoerizontal, or '
a straightedge touching the undersurfece of the root aercfoil at two roints
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WEIGHT AND CEWTIRE OF GRAVITY DETEIMINATION FOR AIRCRAFT T0 BE CERTIFICATED
UNDER ATR NAVIGATION ORDERS 95.25 and 95.55

The empty weight and centre of gravity position of each aircraft which is intended
to be operated under A.N,0. 95.25 and 55.55 must be determined and must comply with
the category limitations for the sircraft type as defined in these A.N.0.8.

Accepteble procedures for the determinstion of sirsraft weight and centre of gravity
position shall be either those set out in A.N.O0. Part 100.7; slternastively, the
procedure specified in this bulletin may be used.

WOTE: Determination of aireraflt empby centre of gravity position by metheds

which involve the caleuletion of moments derived from weight readings at wheels

or jacking points, will be acceptable only where the scales used meet the calibration
standard specified in AN.O. 100.7.

The alternative method of centre of gravity determination specified in this bulletin
does not reguire calibrated scales.

Determination of aircraft empily weight may be made using sceles whose calibratien
is verified only to the standerd deseribed in this bulletin; however the asircraft
enpty weight thus determined, may not exceed 95 percent of the category ldmitation
for the aireraft type as defined in A N.0.5 95.25 or $5.55, as applicatle.

If the alreraft empiy weight is closer to the category limit than this, the scales
used must meet the calibration stanizrd specified in A.N.0. 100.7.

CALIBRATION OF SCALES

Sceles used to determine the empiy weight of an aireraft, to not closer than 955
of the category weight limit, mzy be calibrated in the following manner:

o

e Velgh the same test object on ezch of the scales and on a set of reilwey parce
£fice scales, The test object should be 70 Kg + 20 Kg in weight,

Record the weight as measured on each of the scales, together with the identifion

~gtion of the set of scales on which each reading wes obfained.

[

3

z. The difference between the greatest scale reading and the least scale reading,
must not execeed five percent of the greatest reading.

3. -The differsence between the average of the readings of all the sceles to be used
for weighing the eircraft, and tnc reading of the railway parcels office scales,
must not exceed five percent of the greztest reading.

L Tre above ecalibration standard must be complied-with within one month ¢f the
dete of weighing of the aircralt. Calibration details are to be entered inte
the gro-forma of which a sample is given in zppendix 2 of this dbulletin, and
must be attached to the weighing detsails.

DETERVMINATION OF ATRCRAFT EMPTY WElSHT

Condition of the eircraft af weighing

The aircraft must be complete including all items of fixed equipment &nd other
eguipment which is mandatory for all operations, fixed ballast, unusable fuel,
undrainadle oil, total guantity of engine coolant and total quantity of hydraulice
fluid, but excluding all other items of dispossahle load.

Nunber of scales reguired

£ separate set of scales wmust be provi or each point at which the girceraft is
supparied whilst being weighed. This implies g mindwus of three sets if the sircrafl
is supported from belew, or & single set 1f the aircreft is suspended solely from
the set of scales. The pract*ce of moving scales from one support peint to another
is not permissiktle; sceles must t be moved during the weighing Drocess.)

ded

E
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Yelrhdiny srocedusrs

Te Set egnd record the rero resding of esch seale, after the scales have been
placed in position for the welghing, bui before the aircraft is placed upon
them. {Include in the zerc setting, any slings, supports er other apparatus
vhose weight would affect the scale readings durdng the weighing of the
aireraft.)

2., Flace the aircraft om the scales and record the sesle readings.

X.  Subtract from the scsle readings obtained in step 2, the zerc readings
chizined 4n step 1. Record the net readings thus cbiained,

L. A4dd together the pet readings to obtainm & total net reading.

5. Remove the alrecraft from the sceles, and agsin determine the zero resdings
(es in step 1}, without re~adjucting the scales.

6. Replace the aireraft on the scales and recoxrd the scele reedings for the
second weighing.

7. Subtract from the scale readings obtained in step 5, the zero resdings
obtained in step 5. Record the second set of net readings thus obtained.

8. 132 together the second set of net resdings to obtain a second total net
reading.

9. Remove the aireraft frow the sceles, and egain determine the zero rezdings
(a3 in steps 1 end 5}, again without re-adjusting the sceles.

40, If the difference between the zero readings {greatest difference tetween
amy twe zero readings for any scale set) exceeds two percent of the total
net resding, or five ldlograms, whichever is the greater, repeat the welphings
until two c¢onsecutive results are obtaimed which Tall wmithin this tolerancs.

11+ If the difference between the total net readings exceeds twe percent of the
total net reading or five kilograms, whichever is the greater, repeat toe
weighings until twe consecutive results are obtained which fell within
this telerance.

12... The aircraft -empty weight shell be ta¥en as the average of two total nel
readings as deterzined by two ceonsecutive weighings which comply with the
above tolersnce reguirements.

13. A4s the zdove steps are performed, the 2etails ere to be recorded in the
idreraft Welghing Summary, & sample copy of which is given in appendix 4
of this bulletin.

DETZRNINATION OF AIRCRAFT IIPW CENTR: OF GRAVITY POSITION.

Condition of the aircraflt

-5 for determination of alrcraft emply weight.

Levelling of the aircraflt

The aireraft must be longitudinelly level whilst its cantre of gravity is heing
dztermined; this is te be achieved by levelling the airereft in its suspemsics
(by adjustment of the slinging poinmt) until the reference levelling detum is
level by reference to & spirit level.

Airpreft ~eference levelling datum.

The datuz used to determine aircraft Tongitudinel level shell be:

(&2 The levelling datun zs specifizd by the capufacturer, or failing that

(b( With the fuselage reference axis horizontzl, or Teiling that

{c¢) ¥here the wing serofoil is either Mzt-bottczed or hes z concava undersuriacs,
with the et botiom of ihz wing zercfeil at the wing zoot norizontzl, or
® siraightelge toucking the uncerserfase of the o0t eerofoil =t two poimts
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one &t the trailing edge, and cne towards the front of the aerofoil (See diagremi)

Spirit level

Diagrem 1: Xethod of levelling airsraft by reference

to undersurface of wing root serofeil section.

Centre of Graviiy determinztion prosedure
¥ P

Suspend the aircraft from z sling, so arranged as to pivet from a single point,
(Mote: The method depends for iis aceurscy, on the weight of the sling assembly
being very light by comperison with the airecraftl itgelf, It is suggesied that

a suitzble sling would be made of aircraflt control cable or light synthetiec rope,
with no spreader beama. The total weight of the sling assembly should not exeeed
one percent of the aircreft empty weight.)

Level the aircraeft by adjustment of the relative lengths of the front and rear .
legs of the sling {or by movement of the slinging point wiih respeet to the aircraft).

When the szireraft is longi{udinally level, lower a plumb bob {rom the gling point,
and measure the fore-and-afi distance between the point st which the plumb bob
touches the wing, and the root leading edge of the wing {See diagram 2).

Record this distance, uigpﬁ\shﬁwgpo—forma given in appendix 3 of this bulletin.
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Diagram 2: Use of plumb-bob to determine empiy eircraflt

centre of grevity position.
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AUSTRALIAR ULTRALIGHT FEDERATION TECENICAL BULLITIN No. 2 APWENDIX 4:

ATRCRAFT WEIGHING SUMMARY

Aireraft Type:

+ & ©® & ¢ @ o6 © 4 & 9 D & 4 o W D © & & a &

Serisl Number:

@ & » ° & B & ® 8 @ & 5 3 8 @ & © v 3 ®

Jdentificetion & Markinga:

Date of weighing:

6 5 & © b e &

ts FPlece scales in position SCALE A SCALE B

S

n

L

ALE

2. Record initial scale zero
readings with 233 slings,
chocks, ete. in place

3. Position aircraft gently onto scales

!

le Record first weighing
scale realdlngs

. Bubtract line 2 from
line 4 (Gives 1st set ol
net readings)

U

18t Total

1
' net r&adi;g
!
i
]

6, Remove aircraft from scales - do not re-zerc the scales

7. Record second scale
zero readings with all
welghing apparatus in
place |

£. Place sircrafi gently back onto sciles

9. Record second weighing
zeele readings

o e
2nd Total

10.8ubtract Line 7 from
lirne § {Gives Znd set of
net readings)

net readinﬁ

14 .Bemove aircraft from scales - do not re-zero the seales

12.Record third seczle
zero readings with all
welghing apparatus in
place

|
|
|

Average total net reading: .+ . . . . o . . of which two percent eguels:, . . .

Difference between 1st & 2nd Total pet readings: - . - . . . . {Must not exceced

Grectest difference between zerc reading for any
single scale: {Must nut exceed 2% of
et everage total net reading)

Weighing procedures conducted by:

Address:

L T T T R R S S N L I TR I

Weighing procedures witnessed byt « » & o o o &+ o ¢
Address:

» 4+ ¥ 4 e ® B 8 w = s € & + a & s © & & s » a

2% of average
total net reaaiq?
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AUSTRALILN TULTRALIGHET FEDERATION TECHWICAL BULLETIN Ne. 2 APPENDIY 2:
AIRCRAFT VEIGHING SCALE CALIBRRATION VERIFICATICH
SCALE 4 SCARLE B SCALE €

Scale description,
type, serial Wo.,
or identification

Secele rero reading
prior to calibration
check

1

Scale reading with
test waight.

Neti scsale reading
{Reading with test
weight less zerc

realing)

Scale zero reazding
after calibration
check

Greatest net scale reading with test weight:
.

Reading of railwsy parcel office scales at:
with test weight: )

Least net scale reading with fest welght!

v

Difference between sverage nei sceale resding

{Must not exceed five pergent of greatest net scele reading)

Difference between greatest and lesst net

{Must not sxceed five percent of greatest net

Calibration check conducted bLy:
tddress:

133
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o

Five percent thereof:

reilway station
.

reilway scale reading @
.

scele reading:

o * v s ¥ 5 = g

scale resding)

+

+
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AUSTRALIAN ULTRALIGHT FEDERATION TECHNICAL BULLETIN Wo. 2 APPENDIX 3:

AIRCRAFYT ENPTY CENTRE OF GRAVITY DITERIINATION

Adrereft Type:

@ e 4 e & 3 s e s 8 b & s s s o2 s b s o ks e os &
Serisl Number:
e 4 s e 4 s b s mom @ o 3 e e ks s ox e aos s s e s .
Identificztion & Herkings:
s e » % e s = & & 5 & 8 8 & % = & s s a @
Date of € of G determination;
4 s e s s e s 4 4 a4 s = e s s s s s e
hircraft levelling datum:
P s b b 4 s s s s s 8 & s n e w5 2 s o b s
Distance of € of G aft of wing roct lesding edge:
s e p s s s s o0 am s
Wlng pl@\nfgm Beome'ﬁ; . Dimension "A": Dimension "B":
s e e e s . s
Dimension "C" Dimension "SY:
[N

5 e v @ & o ®
m /:__,ImJG e ADimg 6 DEE
-

&
Comirer of GRAVIIY

T T

. L

=

AINCRATT CONFIGURATION AT TINZ OF ©. OF G. DETERMINATION 02 WEIGMING:

Ko, of seats installed:
.

e s 2

Totzl fuel tank capacity:

B s = r » & a & 9 @

List insiruments, radios, ete, installed:

Any other eculpment included in empty weight:
.

Co of G. determination sonducted by:
Lddress:

4 F 4 % B 4 = = % s & 4 F 3 a2 m e = & T » 8 5 8 ° & ©

Witnessed by:
Address:

4 % & ¥ o 2 o x e & 2 B &+ s a om e 4 e & s o s oa o E

e s
.

PR

s s

¥o. of occupant safety hermesses:
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STRUCTURAL SUBSTANTILATION OF AIRCAAFT FOR CERTIFICATION UWDER AND 95.25
INCLUDING STANDARD ¥ETHOD ¥OR PROOF-TESTING

DEFTXNITIONS:

"Primary structure" means any part of the structure of an zircraft, the
failure of which would seriously endanger the aircraft.

"FER" means the Federal Airworthimess Requirements of the United States of
Americz.

"BCAR" means British Civil Airworthiness Reguirements.
"JER" means the Joint Airworthiness Reguirements, agreed in commen by the
eivil airworthiness auvthorities of seversl European countries,

"Empty weight®™ means the ewpiy weight of the aircraft determined in accordance
with Australien Ultralight Fedéraztion Technlezl Bulletin No. 2.

"Load Tacter” meens the ratic of the total 1ift on ell lifting surfaces %o the
weight of the aireraflt.

"Limit losd factor" means the maximum load factor enticipated in normsl
cenditions of operation.

"Limit Jced" means the maximuz lozd anticipated in normel conditions of
operetion,

"Ultimete load" means the product of the limit load and the ultimete factor
of safety

RECUIRENENT :

Tach egireraft which is to be certificsted under A.N.0. 85.25 must be shown
to heve adeguate structural sirengih to meet the basic flight load cases of
an airworthiness design standard acceptable to the Australian Ultralight
Federation, with epproprizte factors of safety. Contrcis must move freely at
limit load.
DESIGN STANDARDS:
Ltirworthiness design standards which are acceptable to the Australian
Ultrelight Pederation for the purpese of siructursl sirength include
FAR 23, BCAR Section X, JAR 22, 3CAR Section 8. OQther design standards
may be considered; epplicants should apply to The Secretery, Australian
Ultralight Federaition, for informeticn concerning the acceptability of
cther design standards,

FROOF OF COMFLIANCE:

scceptable proof of compliance with the requiremenis of this Bulieiin shall be:

{8} & Certificete of Type Approvel for the basic aireraft type, issued by

the responsible avuthority in ithe country of origin pursuant to an accepiable

airworthiness design standard; together with a Certificate of Manulacture
or Export Certificate of Airworthiness for gpeh inlividual aircraf; or

{%)  Suiiable evidence from the aircraft manufacturer, showing that the
siructural requirenents of an acceptsble airworihiness design standard
are met by the basic aircraft design, together with =uitable evidence
that each individuel sircraft conforms with the basiec design and that the
guality control of meterials end manufacture processes wsed in 211 primary
structure are of an acceptable stendard; or

{2) 4 successful structurzl test of the prototype sireraft, conducted in accord

~ance with the procedures set out below, together with suitable evidence
from the aircraft manufacturer that each individual aircraft of the type
conforme with the basic desipgn and that the quelity control of materials

and manufacture processes used in all primery siructure are of an acceptabl

standard.
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Note: Where the structure of the aireraft is of a type for which normal
methods of structural analysis are reliable, and of materials whose minimup
mechanical properties are reliably known, & conservative structural
analysis based on minimum probable material mechanical properties will be
acceptable as suitable evidence of complience for the basic esireraft design,
provided the applicant furnishes sultable evidence that the calculetions
have been performed or checked in deteil by a person appropriately gualified
to do 50,

FACTOR OF SATFETY AND TEST LOAD FACTOR

The ultimate fector of safety which must be shown to exist, by test or
structural analysis, shall be not less than 1.5.

In the case of eaircraft whose design is proven by test, the following.
test load factors must also be applied:

{2) 7Tor sireraft whose primery structure is made entirely from recognised
zeronavtical materlals supplied under accepted aercnautical guality-
control procedures; end which arg manufactured and sssexdled in accordance
with sound aeronauticel engineering practice, the test lcad factor
shall be net less than 1,10

Note: Reference should be made to AN.C. 400.4 for details of
accepted gquality-conirol procedures for the supply of aercnautical
meterials.

(b) For aircraft whose primary structure incorporates components
manufactured from commercisl-guality materials other than wood,
fivre-reinforced plastics, or metal~fto-metsal bonded structure;
or for which the manufacture snd assembly processes do not conlorm
with accepted sound aercnautical practices, the test load factor shell
te not less than 1,25

Note: Structural welding in any primary structure must be performed
only by the holder of a valid, appropriate aireraft welding suthority.
Lpplicants must produce evidence that any such welding wss performed
vy &n authorised welder.

(¢} TPFor aireraft whose primary structure incorporates components manufagiured
from commercial-guality materisls including wood, Tibre-reinforced
plastics or metel-to-metal bonding, the test load feetor shall be
not less than 1.33

RE~USE OF TEST AIRCRAFT SPRUCTURES FOR FLIGHT PURFOSES

The following rules apply t¢ the use of aircrafi siruvctural items which
have Deen subjected to the test loads specified im this Bulletin, for
subsequent fiight purpeoses: (Note - such re-use is not common practics
throughout the aircraft industry; however, in the case of cne-off aircralt
there are certain cireumstances in which it cen be tolerated.)

{a) ‘Técharically-fastened {not welded) metel structural components
which show no visitle dameze or deformation &s & result of the test
loads, mey be uged lor subseguent flight purposes.

Note: Pariticular attention must be given to post-loading inspection
for Joczl damege in the vicinity of fasteners.

{b) Telded metallic structuré for which acceptable evidence can be preduced
that the welding was entirely performed by the helder of an asppropriate
aireraft welding authority, and which show no visible damage or
deformation as & result of the test leading, including a dye-penstrant
inspection of a2l weld zones, may be used for subseguent flight purpcses.
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€.

(¢) TWood structures having solid plenk or routed spars will be considered
on their individoal merdts for use for subseguent fiight purposes.
Such stiruciures may be reguired to pass & second series of test loads
equal o 90% of the test loads specified in this bulletin, to
demonstrate that no incipient compression feilures or other damage
exists as & conseguence of the originel test lozding.

No other forms of struciure ere accepteble for flight use subseguent to
structural test.

CONDITION OF aIRCRAFT FOR STRUCTURLL TESTING

The eireralt structure must be complete so far as the wing and its asscclated
breeing; and stebilising surfaces and their associated braecing, the
structure connecting the wing and stebilising surfeces, and all eontrol
surfaces and linkages. MNon-structural covering may be omitted.

AIRCRAPT WMaVIVUY WEIGHT,

The aircraft weight used in determining desipgn loads for structural
compliance szhall be not less than:

The aircreft empity weight as determined in accordance with AUF Technical
Bulletin ¥e. 2, plus 90 Xg for each occupant, plus full fuel {at 0.72

Kg per litre), plus the mayimum weight of baggage or other disposable load
whiech the sireraft is to be permitted to carry;

end may not ve more than 290 Kg for single plate aircreft, or 400 Kg for
two place aircralt.

AIRCRAFT STALL SFEED

The stell speed used in eceleulating structural test leads shell be the
54411 speed with wing flaps (if fitted) in the cruise position, a2t maximum
weight.

$tell speed may be determined by fiight tests, using a calibrated sirspeed
indicating system (Ses note below); or by the use of the formulaz and
chert given in appendix 1 of this bulletin.

Note: 4 calibrated sirspeed indicaiing system may be either a proven
flight-test system {e.g. trailing pitot-static with celibrated indicator)
which can be deployed so that itg readings are not affected by ithe disturbed
airfiow in the wvicinity of the sirerelt; or the aireraft zirspeed indicating
system may be calidbrated by suitable flight test. Airspeed systen
calitretion meihod, results ottzired and csliibrztion curve must be
if this method is adopted.

The stall speed may not exceed forty knots c2librazied sirspeed.

AIRCRATT WING LCADING

The wing loading used for celeulating structural test leoads and airspeeds
shall be taken as the aireraft meximunm welght divided by the total planform
area’of the wing, ineluding silerons and flaps. The arsga of tailplenes

andé egievators may not be included; however the area of foreplans surfaces
en aircraft of canerd layout may be included in the wing area, Flaps ~de tu
e in relracted peschion,
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"NDARD METHOD FOR PROQOF TESTING

FLIGHT EXNVELOFE : FLIGHT LOAD FACTORS AND SPEEDS

The fiight envelope used for the determination of flight load factors

end speeds will be defined by the airworthiness design standsrd seleated
by the epplicant. The example given is from BCAR Section §; emy appiicant
using other airwerthiness design stendard must calculate the eguivalent
lozd factors and speeds in eccordance with the procedures specified in
that sirwerthiness design standerd.

STEP ONE:
Determine the aircraflt maximum weight:

Aircraft empty weight {Refer AUF Tech. Bulletin .
s = 2 s 2« Kg.
Ko. 2}

Height of ocecupants & 90 Kg each v o+ o8 e 2 o2 Lg.

-

¥eximum fuel contents 1itres @ 0,72 Kg/lltre Ye

Baggage or other disposable lcad {maxizmum)

TOTLL kg

STEP TWO:

Determine the wing arez in square metres.

STEF THRFE:

Divide the aireraft meximum weight by the wing area to

obtain the wing losding.
Weight

wing area

290 Xe
10.5 s55. metres

Example: = 27.62 ¥Kg/sq metre

ELI |

YTour value: Ke/sq mstre

STEP FOUR:

Look up the zirworthiness design standerd you have chosen te use, and {ind
the {light envelope. Obtain the required valves of Ny, Iy ﬂj , &and n
from the desing standard.

{Xote: The values from BCAR section 8§ are: n, = 4.0 n, = 4.0 nq ==, 5;
nb,. =2 .O)
Lod
Ay m,
‘% SPuet
My
L
Your values: n1 = L. : n2 = . ‘; n3 :. . .; n# = e
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STANDARD METHQOD FOR FROCE TESTING - continued.

STEP FIVE:

From the airworthiness design standard, find the flight envelope speeds
V, (Manceuvre speed) and Va (Design diving speed)

LoAD

oo,
xj 5 * —
,////1 Hote: Ja = V51\/n1 s
bV -

where Vs1 is the aireraft

&& stall speed as defined in
SPeED
& paragraph 9.

In the case of BCAR S, n, = 4
]

e
S0 J& = 2 X Vs%

Hence, if the aircraft stall

speed were 36 knots (4S8,

Va would be 72 knots CAS.
Your value: V_ = fnots Ca8

s s e e
Bach airworthiness desipgn standard will give a differeni formula for finding
V.3 (it is usually some ratic of the meximur cruise speed). To find it, you
wguld need to know the maximum crulse speed of vour aircreft in calibrated
sirspeed terms.

Failing this, for the purpose of this Bulletin, it will be acceptable to use
the following fermula:

Vg = {1.85 x wing loading (}{g/hfz} + 50)knots CAS. (See table velow)

Wing loading] v 1 Wing loading L' Wing loading Vd I
¥Kg/sq.metre Kno%s €28 | |Kg/5q. metre Enofs C45 Kg/sq. metre | Enots C25
15 78 2L gL 33 111
16 80 25 96 34 113
17 22 26 S 35 15 ]
18 83 27 | <00 | 36 117
19 85 28 ; 102 % 3 118
20 87 B 29 L 10, | e 120
21 89 \ 0 406 AT 122
22 24 3 107 L0 12L
23 93 32 1CY L1 126
Your value: V4= ¥nots CAS
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TEST LOADS OU WING

The test load is given bty the formula L = 1.5 x F x n x(¥ - wr} - WW
£l

where I = tohal load to be applied to wing in test case;
Test load factor as defined in garagraph 5 of this Bulletin;

F =

n = flight lead facter in the test case being considered;

W = Aireraft maximum weizght as defined in paragraph § of thia Bulletin;
w,= Weight of the aircraft's wings, im flying condition.

There are

five test cases for the wings, as tabulated below. Fill ocut the table with your values.

Guse To. | fpead |pioht doed | entre 1 W) | mte)| B [ G- | 106) [P e e
1 v,= n, = 2553 choré%
) ov;:' ‘ ;1.:. . 33% ohord
3 DV;z. . ;2.—° | 50% chorép
4 "\F;:‘1 ° ;3.7' , -aﬁa% chor;
5 .v;:. . ;}: ‘ 0% chord

MOTE: If n, and n2 are the same, leave oul casze 2.
. o in Xg per snuare metre.
These centre of pressure positions must e used unlese
more precise values are calculated using actual wing
aerofoil properties. See over for details.

P is test lozd to be applied to wing,

GOHLEY (HYUNTYLIS

=

PINUTIUOS —~ ONTISEL J00%u4 HO

LETING IVOTeHi0TL NOLLYERQAL IHSITVHLIN avTivilsny

-
[

¢ "oN NI

jo 9 eldug

v

v
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STANDARD METHOD FOR FROOF TESTING -~ continued,

DISTRITUTION OF TEST LOAD ON WING

STEP ONE:

Divide the wing into sixteen chordwise strips: (Bight each side of the
' gircreft centreline)

STEP TWO: weeT

Calculzte the aree of each strip. Kultiply the arsza of each strip by the
value of P for the test cése under consideration; +this gives the total load
te be appliied to each strip.

Strip 1L, "R |2L, 2R |3L, 3R 4L, 4R {3L, 5R 6L, AR |7L, 7R |BL, BR
No.

Width

Average
chord

Area

(sq.
metres)

F
(%e/sq.

netre

Load on
Strip
(Ke)

{You will reguire one table for each wing test lozd case)
STEF THREE:
Caleulate the chordwlise dietribution of ioad for each strip. The chordwise
distrivution depends upon the cenire of pressure position in the test case
veing considered; the following chordwise distributions will give the

required centre of pressure loadings:

1. Lentre of pressure at 257 chord: {Load case 1)

g%% e OF LoD Green TRATRD  FRoner 2€ 7

O(%/ aF cHeR D

(:)<i:(:> HARE 0F LA DrsTaurets o

C:}::tf> ///// TR ANGULWE O ol RO

LA G hée To TADL~ G
LDGEF

el PG THe Pryvou ol

S A Te SPReRD - OVT
LoAD L (TR As PART of
T L0
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STANDARD METHOD FCOR PROOF TESTING . continued

2, Centre of pressure at 33% chord: {lLcad case 2)

A Vel Ty ABOYE LoADG

Abex T
e ESNERS

ng - LA DreTiEoreD oo
o / TRUAHGUAR FRSHTON o)
OO@%E%O LD il D6 To TALIAd G
DO056 o B e

egloe) 0%%66-0
oL,

Use THird PLysod o SR
TS SPENID ~ SUT oAy,
(reedr Ag PhAee o Toric m)

3. Centre of pressure at 5CK chord: (Load case 3)

SALAD LoAD W‘%LVW
/‘// LEADING DS TO +RA7LIreE
ETo
88 O T O

P BB

LS ey PLybanstD ok Smoidp
WHHG  DNPeRs T TE SPEeHn - T LoAny

o Zagmer T (s TS PARr o mmlzc%@

L. Centre of pressure at =50% chord: (Losd case L)

r:?ﬁz of)e{}T-w_—“mer: ——
“ B
e 4 v

[

A 4 B
& LG ey €TE
S = T A S 10 ) O A
CD witnrd, U DR SOREALE .
HodZoe TR
2 L oot TO SPREAD WA
OC?CDQ)C%C; e wdirve

o

\ Lot Bt o o GRS LoD —={T- ff'gZoF AT

(ua.—’ pwE B Qt Fore vhce! CHORDWSE gT{?tF‘)
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STANDARD KETHOD ¥0OR PROOF TESTING - continued

5. Centre of pressure at 0% chord: (Loed came 5)

Wediw b THPES oR
G D O wlirile SRSy CE,

el
o e e

SUFPORT OF AIRCRA¥FT FOR STRUCTURAL TESTING OF WINGS

The aircraft is to be trestled or otherwise supported st the pilot's seat

or other points, excluding the wing root attachments, on the fuselsge
edjacent to the wing, and et which the concenirated loading will not damage
the zircreft structure., A secondary support will be needed at the tailplene
{or foreplene, in the case of an airecreflt of cenard layout); thic sheuld
be at the poini of tailplane/foreplane ettachment to the fuselage. Padding
should be used es rTegquired to prevent localised concentration of leoading at
the suppori points.

{Wote: The supports will have to bear the test load rlus the weight of the
gircraft. Ensure that they will have adequate strength to earry these loads
without dzmage to the sircreft.)

It is permissible to support the wings whilst the test loadg ere beling placed
in position; if the supporits are removed progressively until the wing is
cerrying the full test load without suppor®, it may be possible to detect
any ereas which need structural reinforcement without causing major dsmage

to the test specimen in the process,

WING TEST PROCEDURE

Trestle the aircraft {upside-down for cases 1, 2, & 3; right-way-up for
czses L & 5). Wote the wing angle for each test.
Secure the econirols in the cockpit in the central position.

LOADING: Support thewings and place two-thirds of the test load in
position, distributed as for the full-load czse. HRelease the cockpit controls
and remove the supports fror undsr the wings. Verify that ithe aontrols are

free to move over their full travel.

Re-secure the controls and replace the supports under the  wings. Incrsase
the load to the full test wvalue.

Remove the supports from under the wings znd verify that the wings can carry
the full test load for at least three =econds,
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STANDARD METHCD OF PROOF TZETING ~ continued

LOADS OX EMPFENNAGE

The tailplane and elevators (or in the case of an aircreft of sanard layout,
the foreplane), together with the fin and rudder, must be eble to carry,

with the prescribed factor of safety and {in the case of aircraft substantiated
by structurel test) test load fectors, the loads arising from manoceuvres

end gusts as specified in the airworthiness design standard.

The conseguent tailplane/foreplane leads may be calculated by rationsl or
conservative englysis and test loads deduced aocordingly; or alternatively,
the Tollowing simplified approach m2y be used:

TAILPLARES & ELEVATORS OR FOREPLANES:

The teilplane & elevators or foreplens must be able to carry, with the
prescribed factor of safety and test load factors, the meximum aerodynamic
force which it would be capable of generating in free sir at ¥ ; to which
load must be added the imcremental load arising as & result of wing pitching
zoment at V.., The maximum 1ift coefficient for s tailplane & elevator shall
be taken as not less than 1.5; for s foreplane, the maximum 1ift coefficient
shall be taken gs not less than 2.5.

The limit load per unit ares for norizontal stabilising surfaces is thus
not less than:

C..8: 4 o € .9
1.5 9, + “mot*d  downwerds 2,,5qa — "mo°d  downwards
v for 7 ’oizil“nes
teilplanes FEREELE
- c qd ~
Teo g, — i_ upwards 250 + "medad  upmards
v = ™

v
There ¢ is the dynamic pressure at Ve
9 is the dynamic pressure at Vd

' is the erea of the tzilplane + elevators, or of the forepleane.
L : ; . - s
is the wing pitching-moment coefficient (Nose-down +ve)

v is the teil volume coefficlent, 8' 1,

& e
1, 1is the distance between the wing mean aerodynamic guarter~chord point
L h < .
“ and the tail {or foreplanz) gquarter-chord soint.

3 is the wing area
- . . N . , ring eres
¢ is the geomeirie mean chord of the wing; take &5 —F———
wing span
STEP CHE: Caleulate the &istance between the wing mean aerodynanic
guarter-chord point and the teil {or foreplane) guarter chord

point. {Note: or wings whose quarter-cherd line is unswept,

the guarter-cherd point will be 25% of the roct chord, aft of

the yoot leading edge of the wing. For swept wings, en appropriate
calculation will be reguired to logate the wing mean azerodynzmic
guarter—chord point.)

Dy b Rt

Ses next pege for example:
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STANDLRD KETHCD FOR FROOF TESTING ~ gontinued

s

Your value: 1

Example:

metres
R

o
[

s o s e
STZP TWO:

Caleulate the arez of talliplane + elevators, or foreplane (inclusive of any laps)
Your value: BS! = sguare meires.

TEP THRES:

Calculate the wing mean geometric chord.

5Q.M5Lres

= _ ¥ing erea

. 1 = = = +; &
Your value: ¢ wWing Span = metres C e .. ERTE
STEP FOUR:

. e st 1
Calculate tail volume coefficient V = % -
o -
ST [
Example: If'wing eresz = 10 sg. metres,
tail area = 2 sg. meires,
Eﬁ = 3 metres Then ¥ = 2x 3 ) ET -0
¢ = 1,2 metres 0 % ez . 12

STEP FIVE:

Find q, erd C_ g from the table below: (Read azainst the speed value for V. fo

2074 obtein %, i & a§ainst speed value for Vd
+ N ] Fad
Lo oovaln umoqd)
! 5 : 4\E I Il i o !
YV okt. qa vV kt qa V ktd qd “moqd vV okt
Y&/ sq- Kg/sg. Kg/s3.| Ke/sq.
metirs metre metre wetre
T
L0 26.8 &2 £3.7 86 122 1,0 107
42 29.2 o £7.8 2131 428 12.8 109
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L 35.0 65, 76.6 g2 140 1.0 113 211 2101
sk 38.2 70 81,1 e 146 th 6 115 | 218 21.9
s 4.4 72 B5.8 96 153 15.3 7 227 2.7
52 LB 74 90,7 o8 159 15,5 118 239 234
S 8.3 1 78 109 100 166 16,6 120 | 238 23.8
55 51.9 5O 106 102 172 17,2 12 L6 2,6
58 55.7 i &2 i1 10k 179 17.9 2L | 255 | 25.3
&0 55.6 || Bw o} a7 106 186 | 6.6 || 426 | 263 | 263 ]
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STAMDARD METHOD FOr FRCOF TESTING - continued

TEF SIX:

fzleulate the upward and downward test lceds per unit ares for the tailplene
or foreplane:
Example:

For an aircraft having V_ = 50 Kts, Vd = 30 Kis,
A=

and & teil volume coefficient { V ) of 0.5

Downward limit load on tailplane = 1.5 x Li.4 + £2.9 + 26,8

13,4
0.5
88.9 Xg/sq. metre

Herce, test iloaé {= 1izmit 1oad » 4.5 x test load factor),
downwerds )
( ‘ = B8.2 x 1.5 z 1.85 (for structure of welded commercigle

= 167 Eg/squmetre -guality steel tube)
Upward lirit lozd on tailplane = 1.0 % 414 — 1%:& = 624 - 268

= 35.% Kg/sq.netre

Hence, upward test load = 35.3 = 1.5 2 1.25

85,2 ¥g/sq.metre

il

FIN & RUDDER LOADS

The fin & rudder must be able to carry, with the preseribed test load factors
and fector of safety, the maximum aerodynamic Tores which it would be cepable
of generating in free air at V. ; The maximun normal force coefficient shsll
te taken s not less than 1.5.%

Exemple: Limit lozd on fin & rudder = 1.5 ¢

&

in the case zbove, V= 50 Kts & g, = bi.h Kg/sg. metre {from table)
Hence, iimit load on fin & rudder = 1.5 x 41.4 = 62.1 Kz/sq.metre
and test load on fin & rudder = 62.1 x 1.5 x 1.25 (for structure of weldsd

commercisl-guality steel tube,

115 Kg/sq.petre

COMBINED LOADS
The emrpennzge and the fuselage must be a2ble 10 carry the conmbined effects

of the full test loads on the herizontal znd vertical surfaces simultaneously,
{211 eight poszible combinations)

146




AUSTRALIAN ULTRALIGET FEDERATICH TECHNICAL BULLETIN No. 3 Page 13 of 413

STANDARD METHOD FCR PROOF TESTING - continued

SUPPCORT OF ATRCRAFT FOR STRUCTURAL TESTING OF ENPENNAGE

The sircraft is to be trestled or otherwise supported at the wing root
attachments to the fuselege, and if necessary at the pilot's seat. The
fuselzge must be cantilevered from the wing root to the empennage,

It is permissitle to support the empennage whilst the fest lcads ere being
placed in position; if the supperts are removed progressively until the
empennage and fuselage are carrying the full test load without suppoert,

it may be possible to detect any areas which need struetural reinforcement
vithout causing major demege to the test specimen in the process.

EVFENNAGE TEST PROCEDURE

Trestle the zirecraft as reguired for the test-cese, Roite: Fin & rudder loads
may be applied via ropes and pulleys.

Support the empennage and apply two-thirds of the test loed, to be uniformly
spread over the tailplane and [in; {leaving the elevators & rudder unloaded).
Temove the supports and verify thet the empennage controls are free to move
over their full travel.

Replace the supports and secure the controls inthe cockpit in the central
position.

Apply the remaining one-third of the test load, uniformly over the elevators
and rudder.

Temove the supports and verify that the structure can carry the load for

at least three seconds.

WITNESS REPORTS:

WING TESTS: Conducted by
0f address
Witnessed by

T address

T T
Date of testing

.

THPENNAGE TESES: Conductied by

e .
Of address

.

Vitnessed by Signature
.. .

© % = & © & ® 4 & & ° B 3 =

Of address

@ % & © B w ® 8 % P ¥ A e B © §y W o + a4 B O € P & B & ¥ B A

Date of testing
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AUSTRALIAN ULTRALIGHT FEDERATION TECENICAL BULLETIN No. 4

FLIGHT HANDLING REQUIREMENTS FOR AIRCRAFYT FOR CERTIFICATION
UNDER ANO 95.25.

Compliance with these f£light handling reguirements must bhe
demonstrated by suitably-~documented flight tests.

Pre-requisites for flight testing include the establishment of
adeguate occupant restraint (For example, by compliance with AUF
Technical Bulletin No. 1); establishment of the aircrafit empty
weight and centre of gravity (See AUF Technical Bulletin No. 2);
and demonstration of the structural soundness of the aircraft
(Refer AUF Technical Bulletfin No. 3).

Before flight testing is commenced, the maximum weight of the
aircraft should be established {See paragraph 2.1 of this bulletin),
together with the forward and aft centre of gravity limits (Para 2.2
of this bulletin), since the tests must be performed at specified
weight and centre of gravity positions which are defined in terms
of these limits,

It is recommended that the pilot whoe is ©o undevtake the tests
be acceptable to the Dept. of Aviation for the purpose, as otherwise
the test results may not be accepted.

FLIGHT TEST SCHEDULES:

All test flying should be performed and recerded against a
formal fiight test schedule; it is recommended that the schedule
pro-forma which is available from the Dept. of Aviation under the
identification code AF 36 be used (where appropriate} for this
purpose.,

ALR SPEED INDICATOR CALIBRATION:

Since flight tests inciude the determination of stalling speéed,
and since many tests involve flight at the design diving speed,
it is important that the errors in the air speed indicating system
be known, Errors are not only due to mechanical error of the
airspeed indicator instrument itself {Instrument Error), but are
also produced by the disturbed airfliow caused by the shape cf the
aircraft, together with the error due to the angularity of the
alrspeed sensors to the local airflow. These two effects are, in
combination, referred-to as "Position Error". Calibration of
position error requires flight test with special instrumentation
(usually, a pivotting-vane pitct-static head mounted on a boom
ahead of the aircraft) and should be done under the supervision
of a gualified person with experience in such testing, and shouid
be deone at as early a stage in the flight test program as possible.

USE OF PARACHUTES:

Pilots are recommended to wear a sultable parachute at all times
during flight tesgting; if necessary, the ajrcraft should be modified
{e.g. by the installation of a jettiscnable door or canopy! to
allow for pilot exit in case it is necessary to abandon the aircraft,

Aircraft engaged in spin recovery testing should be fitted with
a spin recovery parachute, the dsesign and installation of wnich
should be under the supervision of a qualified asronautical
engineer. The use of a full aircraft recovery parachute system is
optional but should not be considered a substitute for a personal
parachute worn by the pilot.
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Z. HANDLING REQUIREMENTS - GENERAL
This section describeg minimum stability and handlin
requiremsnts for uwltralight aircraft, intended for certifjcation
under A.N.C. 95,25

Applicants must declare the mawximum weight of the
agircraft. This maximum shall -

(13 - Be no greater thaw the least aof (a), ¢(h) and (el
tal The aqgreatest weight for which compliance with the
relevant structural and engineering reguirements has
besn established.
b} The greatest weight {or which compliance with the

relevant handling requirements has been.
demonstrated.
(! The greatest weight for which the minimum

periormance regquirements are met.

NOTE:  dbviousdy, the sircraft must nob e overloaded fros either the structural, handlirg, or
perfornance  stang-peints, It follows that a stated meximum weight is necessary, How eise will the
pllot know if he is exceeding safe boundaries? Also, the maximus weight must be sufficiently grest in
relationshin Lo the carrying capectty (In 2 guantitative semse) of the aircraft, IF there are tw
seats, somebody will fII1 Ehem, and fhe aircraft had better be able to carcy $his load. Similacly,
Juel tanks wil] be I1lled on occesion. It is, however, reasonable to expect the pilol bo trade bodies
Jor Juel in oroer Eo resslm wibhin weipht Maitstions, This parapraph comes froe B.LAR. Section

KA1, 4.1,
and,
(23 = be npt less than the greater of (a) and (b),
(a) The empty weight of the aircraft, plus the weight of

arn  adult occupant in each seat provided, plus the
weight ©f fugpl and oil necessary for at least 30
minutes of operation at normal cruise power at  sea
level.

(bl The empty weight of the aircraft plug the weight of
minimum crew, plus the weight of full {fuel and oil.

NOTE:  The weight of an adult accupant shall be taken ab no less than FDkg.

DRAFT
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2.2. Centre pf Gravity Range

applicants must declare a centre of gravity datum for
the alrcraft, and the allowable range of centre of gravity
positions with respect to this datum. The centre of gravity
range shall -

(1) — be no greater than the lesser of (a) and (hi,

(a} The range stated by the designer or manufacturer.

(b The range {or which complisnce with the relevant
handling reguirements has been demonstrated.

and,

2y =~ bg no less than the range of ecentre of gravity movement.
which would occur as a result of the consumptioen  or
Jettisoning o©f the maximum guantity of fuel and any
ather consumable or Jjettisonable item (.4,
agricultural chemical}, when the aircraft is ocoupied
only by -a& pilot of weight not exceeding 60 kg.

ROTE: Speeds referred to in . this ‘hulle tin are Equivalent Air Speeds {E.A.5%. This
may. e found a5 a product of the True Air Speed (1.A.5.), and the square root of the ratio of the
prevailing air density to that at standard sea-level ronditions in the 1.C.A.0, stendard atmosphere.
E.A.5, may also be considered as being the Indicated Air Speed torrected for instrument and position
srror. £.8.5. is equal to 7.A.5. in the standard atmosphere at sea )evel. Ali speeds are in knots.

NOTES: The reason for the sfkg piict velght s thet a fheavier piiot will tend to mask the effects
wf in-flight changes gue to fuel wee, pir., to 2 prester degree than & lipht pilot, It is therefore
necessary o cater for @ reaspnstly light prlpt in this requiresent, Standard pilot weight for design
purpeses 15 77hg (170 162,

e reguiresent for an ageguate centre of pravily range does not sppear Un this form
elsewhere; the minimum range criteria given assume that ballast may be used to aciieve @ correct (.
avolded, The minimuw C. of &, range cannot be less than is pecessary Lo allov for such ohanges as can
occur in the rourse of & flight.

DRAFT
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-
.o

DRAFT

The never exceed airspeed (maximum allowable airspeed -
ve) shall be established and rnot be greater thanm -

(13 - 3.9 nf the Degsign Uiving Speed.

2y - 0.9 of the highest speed for which the aircraft has
beer demonstrated ta be {reg from flutter or
detrimental vibration.

(3) ~ The highest speed achievable without engine overspeed
oecourring with the throttle shut.

whichever is the least.

NOTES: The principal bekind design orving speed and pever-exceeg speed, Is te have @ ben percent.
safety margin between the maximun placarced speed 2nd the hiphest speed to which bhe prototype  has
been tested, TAIs safety wargin ellowvs for minor iréccuracies In airspeed indicators, slop in the
vontred spsteas, eLc.

2.4.1. Pitch Control Authority

The primary pitch control must be capable of holding the
airoraft in the prefarced takeg—off and landing attitudes,
with the most adverse centre of gravity pesitions and power
settings ranging from zero to fifty percent for landing, and
maximum power ‘for take-nff.

NOTE:  Sefficient control pover pust pxist Lo safely take—olf and land, The landing case at forward
€. of 6, Is usually bhe most critical; the fnability to get the tail down can lead to landing bounce
and loss of control, especially on tarl-whee! aircraft.

2.4.2, Ability teo trim Pitch Ceontrowl Forces

The maximum out of trim force must not exceed 70 Newtons
(fifteen pounds force) at any centre of gravity position,
power setiting, or speed, within the allowable range, unless a
cockpit—adjustable +trimming device is installed, which is
capable o©of reducing the out-of-trim forces to within this
limit under all allowable flight conditions.

KOTE: Uut-of-trim forces must not exceed the value necessary Lo reach proof load,
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2.4.3., Pitch Control Force to reach Proof Load

The Fitech Control Ferce increment per "G" shall be not
less than 70 newtons, where ny is the positive limit manoceuvre
ny lcad factor, -

2.4.4, Pitech Contreol Forces due tc Change of Ppwer

A change of engine power from zero to maximum powsr, op
vice-versa, must ot produce a pitch control force greater
than 140 newtons (35 1t forced, under the following
conditions -

(1) — Airspeed - 1.4 times stalling speed.
~ Wing Flaps - retracted.
— Trim — set for initial condition (as far as possiblel

and not moved thereafber.

2y — Airspeed - minimum recommended landing approach speed.
- Wing Flaps — extended (if {itted).
~ Trim ~ set far initial condition (as far as possible)

and not moved thereafter,

NOTE: The values used are dravn from B.C.A.R. section K, A28, 5.f. large cut-of-tria forces
gug. to application of power in & 'go rount™ situstion are most undesirable In the pontest of pilots
with minimsl training or experience. Fhe roncept af alrcraft which can be fiown without & pilot
Ilcence and  the associsted training, 1§ not compatible wilh snything less than very well-mannered
handiing characterisiics,

2.4,5. Pitch Control Forees due to Change in Flap Setting
The piteh control force resulting from the changes  in

wing—flap position in the conditions specified below, must
not excead 160 newtons (35 lb force) —

(1) « Speed +~ 1.2 times the stalling speed in the cruising
configuration.
- Power - power off and maximum power.
-~ Trim - set for initial condition {as far as possible?
and not moved thereafiter.
- Flap Positigon - mpve {from the retracted position to

that of maxwimum extension, and vice-versa.

(20 — Alrspeed - maximum permitted with flaps extended (Vii.
~.Power - power eff and maximum power.
-~ Trim — set for initial comndition (as far as possible)
and not moved hthereafter.
- Flap Position - move from the retracted position to
that of maximum extension, and vice-varsa.

DRAFT
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2.4.6. Wings Level Stall

Each aircraft type must be contropliable in roll and yvaw
tor in  the combined roll/vaw sense, in the rase pf two-
control  aircraftly, by wnraversed use of +the appropriate
controls, up  to the point at which the aircraft stalls (or
the minimum speed at full nose up pitch control). The wings
level stall characteristics shall be demonstrated by reducing
the speed in level flight by not more than one knot per
second until the aircraft pitches uncontrollable nose~down or
until  the pitch control stop is reached. Normal use of  the
pitch control and engine power is allowed after the pitching
motion has wnmistakably developed. During the recovery it
shall b possible Lo prevent more than fifteen degrees of
roil or yaw by normal wuse of controls. This shall  be
demonstrated with -

1 — A1l possible configurations of airbrakes, wing flaps,
and landing geac.

(2) - all critical centre of gravity pesitions within the
allowable range.

(31 — Power off and seventy {ive percent power.

The trim shall bhe set for 1.5 times the mtall speed or  the
minimum trim speed, whichever is higher.

NOTE: This  requirement calls for ‘civilised” behaviour yp bo the stqll, and Is In line with
generally accepled aircrarft betavicur stamasrds: no lesser standard could reasonstly be applisd for
ulbraliphts. Fest slall wing dropping beyond the gegree Indicaled Is likewise not acceptable in the
light of current aircralt behaviour standards. The wording 1s adapted from AN.O, FPart 104,28,

DRAFT
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2.4.7. Turning Flight Stalls

Whern the aircraft is flown in a co-ordinated 30° banked
turn from which the speed is reduced at not greater than one
knot per sscond by progressively tightening the turn with the
pitch  contrel until the aircraft stalls or until the pitch
control  reaches the stops, it will De possible to regain
ilevel flight without -

{13 -~ lose of altitude in excese of two hundred fest.

(2y = uncontrollable btendency Lo spin.
(33 — exceeding 68° of roll in either direction, from the

established 30 = bank.

C4) - excesding either maximum speed or the limit load
factor.
NGTER These  requiresents are, agein, serely romal “rivilised stalling behaviour to current

aceepled standards,

The wvalue of 200 feel Is an altespt to quantify "excessive™ In the comtext of wltralight
arrcralt.

The reguirements come from 8.C.A.R. Section A, and AN.0, 101,24,

The roll reguirements mean that the elrcraft must mot roll inwvard past the wertical nor
sutward past 0% Lank the other wsy.

DRAFT
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Zva .8, Longitudinal Stability and Control Friction Effects

Ly — At all speeds and centre of gravity positions within
the allowable ranges., a forwvard movement of the primarcy
pitch control must be needed to increase the speed of

flight.
€2 -~ At all centre of gravity positions within the allowable
rarge, Lo obtain and maintain speed above or helow the

trimmed speed, & forward or backward force at the
cockpit pitch control respectively, ehall be necessarcy
at all speeds between the minimum  and maximum
permissible.

€3 - When the aircraft is flown hands—off at a selected
speed which shall be hetween 1.3 Vs and 0.8 Vne (in the
case  of an airerait fitted with piteh trim & speed of |
1.4 tao 1.4 Vs may be usedl, and the pitch contral is
displaced sufficiently to change the airspeed by at
least 20X, the force on the control being relaxed very
slowly bthereafter, the aircraft must return to a speed
within $5% of the original value.

NOTES: Use of roll and yaw controls is assumed, tp maintain straight {light.

The stick pegsition versye speed” criterdon 1s & measure of the stick-fixed lorgitutinal
5La61lity - 1.8, are the farl surfages large enough? (8,048, Section £, F 2-57.

The "stick force versus speed” criterion Is a measure of the stick-free longitudingl
stabiiity, #hich Is determiped by tail surface sire, elevator fioating characteristics i@,
serogynenic balance of the elevators), etc. (8.0.AF. Section £, £2-5),

Friceion in Whe prick cenirol cysior musi nob ke such es lo wask e effects of
tnstebility. Fhe value of [5] as 2 free-return speed margin (25 compared with 105 alloved by A.0.4.F.
Bertion K, K210, 2.1.2, reflects the clover spregs at which ulbralight aircraft fly - there are
not such grest aerodynamic ferces avallable fo overcope friction - but the control systems way be
Just ag complex as any [ight aeroplane.

2.4.9. Dynamic Longitudinal Oscillation

When disturbed sharply with the pitch control free there
shall be no sustaired gscillation in the control surfaces or
their suppoarting structure, or severe oscillation in the
attitude of the aircraft. This ghall be tested to VYne - see

2.5.5.

MOTEy Tarl surfeces lscking gass-talance ere prone bo oscillation when the aircraft Is sharply
drsturted in piiohe oo started, suoh oscillation can raprdly Auld up voldl] failere of the dlreraft
oecyrs, This best ensures that the aircraft is free from this vice (B.CA R Section £, £ 23, M3
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2.4.10. Dynamic Wings-Level Stald

A sharp stall, ivm which the pitch control is brought to
the {full nose-up position from an initial speed 10% to  15%
above the stall speed, so as to produce a nose-up attitude of
approximately 452 above the borizon at the instant of stall,
shall not result in a pitch-~down attitude beyond the vertical
and  shall 1ot cause a loss in altitude in excess of o
hundred feet, when noemal recovery actions are ilnitiated as
spoin as the pitch-down has unmistakably developed. Recovery
must  be possible without exceeding the maximum speed or  the
Iimit load factor.

NOTE: The stalling charscteristios, when the aircralt Is enfered sowpuhat oesper into thy stall
than occurs In & one koot per secong ofcelerstion, can change frematicallyp bhis aust be
Imvestlgated. In essence, the stenderd called for reguires that the aircraft not go pver ontg Jts
back or enter an imerted spin, or tupble end-over-eng,  The pumbers are an atlempt fte gquantify
"viodeat " stalling and expessive foss al height, in relstion éo ultralight sircraft (6. C.AR. Section
£ = pardphrased, £ 25, 4,587,

2.5. Flight Handling in the Rolling FPlane

2.5.1. Control Authority in the Relling Plane

At & speed of 1.4 Vs it must be possible by using a
favourable combination ! controls, to cell the aiccraft from
a sbteady 452 banked turn through an angle of FO°, 50 as  to
reverss the turn in /3 seconds, where b is the wing span in

metres, unless the airepraft is fitted with a placercd
praminently visible to the pilcot, on which is displayed the
words-

"THIE AIRCRAFT HAS LIMITED CONTROL AUTHORITY:
OFERATIONS IN WIND COMDITIONS EXCEEDING # KNOTS
ARY ~OF At D 170
The value to be inserted in place of # is the lesser of
tern or the manufacgturer’s recommendation.

ROTES! Aireraft sust have sufficient control autherity to be controllable in turbulence near the
grount, &f they are to be flown In such congitions, The roli control suthority crilerion vsed here is
that applicabie te sailplangs and hae proven b be a vseful criterion. Since wliralights under AN.0.
G555 will have wing loedings comparable to sailplanes, the value is appropriate to ultralighis (see
E.C AR section £, £ 25, 3.7,

{itralights Intended Po be used in light conditions, do not poeed Uils level of control
povery however d warning placard fg necessary fo drav the priet’s attention to the Qlimriation.
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2.5,2. Rpll Control Secondary Effects

At a speed of 1.2 Vs, when full roll control is applied
abruptly, with the yaw or diregtional control held central,
the adverse yvaw ghall not exceed [5=.

KOTE: Roll control often produces adverse yawing effects (aileron drag). 7his reguiresent is fo
ensure that sucli erfecls are not excessive. Arrcrafé feving two-control systems vith copbined rofi~
yaw controls (e.g. by spoilers) will usually comply wvith this requirement; however, they should still
be subjected to IS test to ensure reasonzble harmomy between the roll and yav effects of heir
control spsteps (8, CAR Section F, F P35 5517

2,5.3., Lateral Stabilitvy

When the roll control is released in a side-slip at any
speed between 1.2 Vs and Vne, the tendency to raise the low
wing shall be positive. This shall be demonstrated with all
flap positions and all c¢ritical rcentre of gravity positions,

KOTE: TBrs reguiresent pEures Lhal the 2ircrali has sufiicient dihedrsl on bhe wings, and covers
stalic atleron over-baience (e.g. cve to upfloal of frise ailerons 3t Vhel.  The vording 1s wodifisd
from 8.0.AR, Section £, £ 23, L4,

2.5.4, Roll Contrel Reguired to Frevent Self-Tightening in Turns

In steady cirecling flight, the roll control displacement
reguired to counteract the rolling tendency towarde the
centre of the turn, must not excesd one third of the
available control travel from the neutral position: and the

farce required must not exceed approximately 25 newbons
(Blh forcel:; this shall be tested in a turn at 30° angle of
bank and 1.2 Vs, with as little slip or skid azs possible,

under the following conditions -~

(1) -~ level flight,
(23 ~ power-off glide,
(3} ~ maximum power Climb,

and there must be sufficient control to overcome any tendency
e self-tighten in any tuening oo spiral descent manosuvrd
which may be performed within the allowable flight
limitations of the aircraft,

NOTE: Ihere  have been reported socidents 1mvoiving two—vontrol aircraft in whioh the afrcraft
could net be relied out of & turn.  This probiea leatds io an ever-tightening spiral oive, with the
potential pultoee peing the broat-up of e aircrast, J§f il goes not sirdike Ye ground first.  This
reguirement 15 dntended to proice reasorably pleesant termdng flaght characteristics, and to prevent
uxonirollabdle seif-tightening behaviour. The requirement Is exirapolated from B.0.AR, Section £, £

&3, 35,
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2.5.5, Roll Control Cscillation end Dynamic Stability

When disturbed sharply in straight flight, theres shall
be o sustained oscillations in the roll contrel system, and
the cockpit control shall reburn guickly bo the approximately
central position. The test shall cover the entire allowable
speed range up to Vd

ROTES: This test shall be performed with the roll contrel free, and a sharp disturbance shall he
produced fpy a suifable blov on the cockpit contrel: the magnitude of the disturbance is sufficient if
a transient roll attitude response of the aircraft as & whole results from the biov,

His remdrement covers sipple flutter of non-mass-balanced ailerons ant! eguivalent
aerogynssic apd Iperiial escillations in ofher fores of roll control systens, The lesting shouwld
start gt & Jow speed and work up Lo saximum speed 1n spall incregents, This test alsg covers torsion-
bending flutter of the wing a5 & wiale (B.CAWR. Section £, F 23, A 14,

# 191 times toe f& the normal value of the design speed, V4. [t Is petessary Lo test bo W
for preof of cospliznce purpeses, In order thet a posiiive safety macgin shall exist for nores!
gogrations up o Ve,  This best mav be sufficient flutter clearamce for cne-of ! machines: hovever it
Is rot & subsbrtute for stififness testing for series-proguction Lipes.

2.6.1. Conmtrol Authority ir the Yawing Plane

The yaw control must be capable of producing & side-slip
sufficient for the purposes of cross—wind landing in cross-—
wirnd components of up to eight knots, unless the aircraft is
fitted with & placard, prominently displayed to the pilot, on
which are the words -

"THIS AIRCRAFT HaS LIMITED CONTROL AUTHORITY:
OPERATIONS IN WIND CONGITIONS EXCEEDING
# KWNOTS ARE NOT RECOMMENDED®

The values to be inserted in place of # is the lesser of
ten or the manufacturer’s recommendation.

NOTES: ¥ Jhe fore of yaw control suthority requirement called up in B.C.AK. Spction Ey relates (o

% the special problew of aileron grag in sailplanes.  There Is no oiscrere requiresent in B.CAR.
Fection K. However, bhe regquirements ir hangle crosswind of 1% kadh sppears in JAR. Z Sime
ultralights wnger AJN.0. $5.25 have wing Josdings comparsble with saliplanes, & sisliar value Is
ArOOLLALE,

£ It is ressonable emugh to placerd the sircraft against wind conditions of ien knals, when
the crosswind cepability if liaited to gight because witralighis cam, I1f pecessary, reduce the
effective crosswind component by larding obligquely on the lamaing stripeand in any case.a precise 0=
Crosswind 1€ Farely encountered, so that the full vimd value Is pot wswally reflectsd In lhe
eifective crossving conpoment.
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2vé.2. Directional Stability

When the vaw control is released in a side-siip (or  in
the case o©of a two control aircraft, the roll control is
centralised in a banked attitude of at least 30° in nominally
straight flight) at any speed betwaen 1.1 Yz and WVne, the
tendency must be positive for the aireraft to yaw towards the
low wing (i.e. swing out of the side-slipl. This. shall be
tested at the most aft centre of gravity position within the
allowable range, with each flap position., and power off up to
maximum power.

NOTE: High paver congitions sust be tested because power pffects, pspecially frem forvard sounted
propeliers, are aften de-stabilising, The reguirement comes from B.C.A.R. Section K, K2-10, 4.2, with
extrapolation to cover two-tontrol machines. 1t determines if the basic weather-cocking stability is
adequate.

2.6.3. Yaw Contrel Forces

Yaw control  forces must not reverse with yaw control
deflection at any speed. There must be no tendency feor  the
vaw control to remain "locked over® when it is released in a
full rentrol side—slip at minimum speed. Thig shall be tested
at all flap settings, power off and maximum power, and the
ceptbre of gravity in the maximum cearward position of the
allowable range. Increased yaw control travel must result in
increased side-~slip.

NOTE: Ihis test Is designed te detect rudder over-balance, incleding that due to stallimg, i.e.
“rvgder fock. From B CALGR Section h, K P2-8, 8.2,

Z.6.4. Yaw Contrcl Oscillation angd Dynamic Stabilify

Whern disturbed sharply in straight flight, there shall
be 1o sustained oscillation of the vaw control system, and
the cockpit control shall guickly return to the approximately
central position (makings due allowange for-such .effects as
may be present to allow for propeller slip-stream effects).

KOTE: This test shall be performed with the ysw contral free, and & sharp disturbance shall be
produced by a suitable blow on the cockpit contral, suificient to produce a perceptitle yaw response
of the aircraft as a whole.

Tests shall cover the entire aliowable speed range up to vl
This test covers rudder dynamic stability and flutter.
2.6.5, Npte:
The sizes of directional stability surfaces and yaw

contrnls may be dictated by spin recovery requirements rather
than directional control and stability.
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2,7. Bpimning

Each aircraft type must be eithepr -

(1) - Demonstrabted to be characteristically incapable of
spinning (see note 2.7.1 below}, oo,

(2) - demonstreted to be capable of regovery from a one—turn
=pin,  powsr off, in all zondigurations intended bto be
used in normal cperation, with the controls applied
normally for recovery, in not more than one additional
turm, withauwt exceeding either the limiting air speed
or the limit flight losd factor, or,

(31 — in the case of aircraft for which intentional spinning
iz +to be pesrmitted, it shall be possible, after all
reaspnably practical methods of entry in  the cruise'
configuration, to recover from & spin  iln elther
direction, by the standard™ method, without the use of
engine, when action for recovery is initiated after
eight turns. The aircraft shall recover from the spin
in met more than ong and one half additional turns, and
without exceeding the limiting airspeed or the limit
flight load factor.

HOTEG: The standard spin recovery is; Full opposite rudder, pause while maintaining rudder, apply
progressive forvard piteh control (maintaining full opposite rudder) until the rofation ceases.

This requirement is dgapted from B.O.AK. Section Ay AD-13, 5.1 and 5.7,
2.7.1. Note ~ Adrcrait Characteristically Incapable of Spinning

When it is desired to demonstrate that an aircraft is
characteristically incapable of spimning, a series of itests
shall be made in which attempts are made to spin the sircrait
fram all reasonably practical methods of antry in all
configurations intended to be used in normal operations,
under the following conditions -

€1 — a weight 3% in excess of the maximum welght,

(23 — a centre of gravity position 3% of the meen geometric
wing chord, aft of +the most aft position of the
allowable range,

(33 ~ a pitgh control surface travel 4% in excess of that to
which the control is normally limited by stops, in the
NOSE WRp sensg, and,

C4) — an  available yaw control travel 7° in both directions
in exoess  of that to whigh the control e rnormally
limited by stops.

NOTE: see appendix to B.C.AWR. Section K, K 212,
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2.7.2., Note ~ Spin—Recovery Parachute System

It i recommended than aircraft engaged in spin trials
be fitbted with a suitable spin-recovery parachute system.
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