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SOUTH AFRICAN
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|"v' \, Section/division Occurrence Investigation Form Number: CA 12-12a
Vaus AIRCRAFT ACCIDENT REPORT AND EXECUTIVE SUMMARY
CIVIL AVIATION
AUTHORITY
Reference: | CA18/2/3/7891
Aircraft Registration | ZU-PJC | Date of Accident 3 December 2004 Time of Accident 1600Z
Type of Aircraft SYCAMORE MK1 Type of Operation Private
Pilot-in-command Licence Type Gyroplane Age 62 Licence Valid No
Pilot-in-command Flying Experience | Total Flying Hours 305.13 Hours on Type 232.4
Last point of departure Campbellton Farm in Jolivet (Umzinto-Durban) S 30 16' 06.2" E 030 23' 15.9"

Next point of intended landing Campbellton Farm in Jolivet (Umzinto-Durban) S 30 16' 06.2" E 030 23' 15.9"

Location of the accident site with reference to easily defined geographical points (GPS readings if possible)

At Emoyeni Farm in Jolivet in Umzinto District, Durban. S 30 17' 10.1" E 030 21' 10.4"

Meteorological Information | CAVOK; Wind: 20°/10 kts; Temperature: 27°C

Number of people on board 1+0 No. of people injured 0 No. of people killed 1

Synopsis

The pilot took off from his private farm on a private flight to perform an aerial inspection of the work done on
the farm that day.

A witness from a neighbouring farm watched as the aircraft circled three times overhead the farmhouse. On
the third circle, the pilot waved goodbye and the gyrocopter made a right-hand turn. As it levelled off, the
witness heard a big bang, followed seconds later by another bang. After the first noise, the witness saw a
component separating from the gyrocopter towards the rear. Seconds later, this was followed by another
component towards the front of the aircraft. These components were later identified by the investigator-in-
charge (IIC) as the two main rotors, which had failed in flight at the centre of the main rotor hub. The pilot
was fatally injured as a result of the accident and was found still strapped in the gyrocopter. The aircraft was
destroyed on impact with the ground.

The aircraft had been issued with a Private Authority to Fly on 24 May 2004 with an expiry date of 23 May
2005. The last annual inspection had been carried out on 24 May 2004 at 224.7 flying hours. The aircraft
had flown a further 70.8 flying hours since then.

Probable Cause

The accident was attributed to the failure of the rotor hub, resulting in the separation of both rotor blades
from the gyrocopter. This caused the aircraft to crash into the ground. The failure was attributed to metal
fatigue.

Contributing factors:
1. Lower-than-minimum strength for the material
2. Poor finish of the machined surface
3. Corrosion pitting
4. Own maintenance by PIC who was not an Approved Person.

IARC Date Release Date
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SOUTH AFRICAN

CIVIL AVIATION
AUTHORITY

CA18/2/3/7891

Section/division Occurrence Investigation Form Number: CA 12-12a
Telephone number: 011-545-1000 E-mail address of originator:  thwalag@caa.co.za

AIRCRAFT ACCIDENT REPORT

Name of Owner/Operator : P.J. Crookes

Manufacturer . Chayair Manufacturer and Aviation

Model . Sycamore MK1

Nationality . South African

Registration Marks : ZU-PJC

Place . At Emoyeni Farm in Jolivet in Umzinto District -
Durban. S 30 17' 10.1” E 030 21' 10.4"

Date : 3 December 2004

Time : 1600Z

All times given in this report are Co-ordinated Universal Time (UTC) and will be denoted by (Z). South
African Standard Time is UTC plus 2 hours.

Purpose of the Investigation

In terms of Regulation 12.03.1 of the Civil Aviation Regulations (1997), this report was compiled in the
interest of the promotion of aviation safety and the reduction of the risk of aviation accidents or incidents and

not to establish legal liability.
Disclaimer
This report is given without prejudice to the rights of the CAA, which are reserved.

1.
11

111

1.1.2

113

114

FACTUAL INFORMATION
History of Flight

The pilot took off from his private farm on a private flight to perform an aerial
inspection of the work done on the farm that day.

A witness from a neighbouring farm watched as the aircraft circled three times
overhead the farmhouse. On the third circle, the pilot waved goodbye and the
gyrocopter made a right-hand turn. As it levelled off, the witness heard a loud bang,
followed seconds later by another bang.

After the first noise, the witness saw a component separating from the gyrocopter
towards the rear. This was followed seconds later by another component towards
the front of the aircraft. These components were later identified by the investigator-
in-charge (lIC) as the two main rotors, which had failed in flight at the centre of the
main rotor hub.

The pilot was fatally injured during the accident and was found still strapped in the
gyrocopter. The aircraft was destroyed on impact with the ground.
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Injuries to Persons

Injuries

Pilot

Fatal

1

Serious

Minor

None

Damage to Aircraft

1.3.1 The gyroplane was destroyed on

impact  with

the ground.

Both

CA18/2/3/7891

rotor

blades separated from the gyroplane in flight. The other components were found
within a 100m radius of the wreckage.

1.4  Other Damage

141

1.5 Personnel Information

Limited to the vegetation area (a sugarcane field) around the wreckage.

Nationality South African | Gender | Male | Age | 62
Licence Number Frikkkkkkkeekkkk | Licence Type Gyroplane
Licence valid NO Type Endorsed | Yes

Ratings None

Medical Expiry Date | 31 August 2003

Restrictions Corrective lenses

Previous Accidents

Landing accident. Ref #: CA18/2/3/7604

Flying Experience :

Total Hours 305.13
Total Past 90 Days 28.2
Total on Type Past 90 Days 28.0
Total on Type 232.4

1.5.1 The pilot's experience was extracted from his logbook. This showed that the pilot
started his flying career on 30 January 1964. However, there were no records of the
pilot at the regulator for the period 1964 to 1970 when he stopped flying. He trained
on a Piper Colt (PA 22).

1.5.2 The pilot continued his flying career until 11 August 1970 and stopped at a total of
72.33 flying hours. From 30 January 1964 to 11 August 1970 he flew four types of
aircraft: Piper Colt (PA 22), Citabria Champion, Alon Aircoupe and Beech

Musketeer.
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1.5.7

1.6

CA18/2/3/7891

The pilot re-instated his flying licence on 25 September 2001 and continued flying
until the accident on 3 December 2004. During this period, he flew only one other
aircraft, the UA, for 0.2 flying hours.

The pilot's gyroplane licence had expired at the time of the accident. The last
renewal on record was submitted to the regulator with the signature date of
24 August 2002 and was acknowledged on 8 October 2002. The licence was issued
on 19 November 2002 with an expiry date of 18 November 2004.

A letter sent by the pilot's family dated 20 December 2004 indicates that the pilot
submitted all required documents to the regulator in November 2003 but they never
received a response.

There was no evidence within SACAA records of any documentation submitted by
the pilot to the SACAA for licence renewal purposes.

A medical certificate, dated 8 December 2004, which was requested by the

regulator on 8 December 2004 from the Institute for Aviation Medicine, indicated
that the pilot had been fit from 27 August 2004 to 31 August 2005.

Aircraft Information

Airframe
Type Sycamore MK1
Serial Number SYCA 0027
Manufacturer Chayair Manufacturer & Aviation
Date of Manufacture 2001

Total Airframe Hours (at time of accident) | 295.5
Last Annual Inspection (Date & Hours) | 24 May 2004 | 224.7

Hours since Last Annual Inspection 70.8

Authority to Fly (Issue Date) 24 May 2004

C of R (Issue Date) (Present Owner) 21 September 2001
Operating Categories Private Authority to Fly
Engine

Type ROTAX 914

Serial Number 4418085

Hours since New 295.5

Hours since Overhaul | TBO not reached

Propeller

Type AIRPLAST
Serial Number None

Hours since New 2955

Hours since Overhaul | TBO not reached
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1.6.1 The gyroplane was registered on 21 September 2001 at 00.00 flying hours. An
application for the issue of the Authority to Fly Certificate dated 18 September 2001
was received by the regulator, with the copy of the annual inspection dated 18
September 2001.

1.6.2 The Owner Training Authority to Fly Certificate was issued on 21 September 2001
with an expiry date of 20 September 2002.

1.6.3 On 16 December 2002, the gyroplane had an accident during landing, resulting in
damage to the propeller and rotor (see Appendix 3).

1.6.4 Following this accident, the regulator grounded the gyroplane. The manufacturer
carried out repairs on the aircraft and an annual inspection was held on 23 May
2003 at 128.4 flying hours. Following this, the regulator uplifted the grounding order
on 4 June 2003 and issued a Private Authority to Fly Certificate on 30 May 2003
with an expiry date of 29 May 2004.

1.6.5 The last annual inspection was carried out on 24 May 2004 at 224.7 flying hours.
The gyroplane had flown a further 70.8 hours since then.

1.6.6 The gyroplane was issued with a Private Authority to Fly Certificate on 24 May 2004
with an expiry date of 23 May 2005.

1.6.7 The gyroplane flew for 167.1 hours between the first accident on 16 December
2002 and the fatal, accident of 3 December 2004.

1.7 Meteorological Information

1.7.1 The following information was obtained from the SA Aviation Weather Service:

Wind direction | 20° Wind speed 10 kts Visibility 10 km +
Temperature | 27°C Cloud cover Few Cloud base | 2 000 ft
Dew point 22°C

1.8 Aids to Navigation

1.8.1 The gyroplane was fitted with standard navigation aids which were certified for this
type of aircraft and none was reported unserviceable prior to the accident.

1.9 Communications

1.9.1 The gyroplane was fitted with a serviceable Micro Air 760 radio. The pilot did not
communicate prior to or during the accident flight.
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1.10 Aerodrome Information

1.10.1 The accident occurred on a private farm, “Emoyeni”, in Umzinto District near
Durban, at the following GPS readings: S 30 17' 10.1" E 030 21' 10.4"

1.11 Flight Recorders

1.11.1 The gyroplane was not fitted with a Flight Data Recorder (FDR) or a Cockpit Voice
Recorder (CVR). Neither of these was a regulatory requirement for this type of
aircratft.

1.12 Wreckage and Impact Information

1.12.1 The gyroplane struck the ground in a nose-down attitude and skidded for

approximately six metres from the point of first impact before coming to a halt, with
its nose facing east. See Figure 1.

. e U N e, 2 SN

Figure 1: The wreckage of the gyrocopter.

1.12.2 The first main rotor blade that failed was found lying flat on its lower side
approximately 50 metres north of the wreckage. The second was found upright
approximately 30 metres to the south of the main wreckage. The rotor hub had dug
approximately 40 cm into the soil.
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Figure 2: First failed rotor

Figure 3: Second failed rotor speared into ground.

Figure 4: Close-up of second failed rotor.
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1.13 Medical and Pathological Information

1.13.1 The post-mortem report indicated that the cause of death was multiple injuries.

1.13.5 Although two blood samples (serial numbers A001164 and A001165) were taken
from the pilot, the request of the investigator-in-charge for the blood toxicology
reports from the SA Police Services) was not successful.

1.14 Fire

1.14.1 There was no evidence of a pre- or post-impact fire.

1.15 Survival Aspects

1.15.1 This accident was considered not survivable due to the attitude of the gyroplane as

it struck the ground.

1.16 Tests and Research

Red line

shows point
/ of separation

or Failure

Figure 5: The lllustrated Parts Catalogue (IPC) detail of the failed main rotor assembly.

1.16.1 The failed rotor hub centre was sent for a metallurgical analysis. This concluded
that the rotor head had failed due to metal fatigue. Contributory factors were a
lower-than-minimum strength for the material, poor finishing of the surface, and
corrosion pitting. (See Appendix 4 for the full metallurgical report.)
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1.16.2 All flight and engine controls were found to have been damaged during the accident
sequence. One of the engine ignition switches was damaged and in an off position;
the other was not damaged and was also in an off position. It was later determined
during inspection of the instrument panel that the engine had been switched off, as
indicated by the ignition switches and the condition of the propeller blades.

Figure 6: The position of the ignition switches.
1.16.3 Although one propeller blade had failed during impact, the condition of the blades

indicated that the engine had not been turning on impact. The engine was turning
freely when inspected after the accident.

Figure 7: The condition of the propeller blades. Figure 8: The failed propeller blade.

1.17 Organisational and Management Information
1.17.1 The gyroplane was privately owned and operated by the pilot.
1.17.2 The pilot did some maintenance on his own, such as fitting the main rotors after

transporting the gyroplane from maintenance, changing the rotor pitch and spark
plugs. The pilot was not a registered Approved Person (AP).
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1.17.30n 18 June 1999, an audit was carried out at the manufacturer (Manufacturing
Organisation No. L41). The auditors had six findings: inadequate manual of
procedure; non-calibration of equipment; non-submission of the master drawing list
to the CCA for approval, Sycamore manuals not updated; better control of
subcontractors; and process planning sheet not updated. The organisation was
issued with an Aircraft Manufacturing Approval — No. L41 — on 7 September 1999
with an expiry date of 11 August 2000.

1.17.4 On 14 August 2000, the manufacturer was audited, and four findings were identified
and four observations made. The findings were: special flight permits to be applied
for flight testing; the concession control procedure deviated from specific products;
part or appliance manufacturer task to be documented; and maintenance and
operational procedure shortcomings. The organisation was re-issued with an
Aircraft Manufacturing Approval — No. L41 — on 12 August 2000 with an expiry date
of 11 August 2001.

1.17.50n 20 July 2001, an audit was carried out at the manufacturer and eight findings
were identified, with six observations. All findings were contraventions of the Civil
Aviation Regulations (CARs) Part 148 and all observations were administrative. The
organisation was issued with an Aircraft Manufacturing Approval — No. L41 — on
23 August 2001 with an expiry date of 22 August 2002.

1.17.6 On 26 July 2002, an audit was carried out at the manufacturer and nine findings
were identified, with three observations. The organisation was issued with an
Aircraft Manufacturing Approval — No. L41 — on 23 August 2002 with an expiry date
of 22 August 2003.

1.17.7 On 26 August 2002, an audit was carried out at the manufacturer and eight findings
were identified, with four observations. The organisation was amended and issued
with an Aircraft Manufacturing Approval — No. L41 — on 25 September 2002 with an
expiry date of 22 August 2003.

1.17.8 On 12-15 August 2003, an audit was carried out at the manufacturer and twelve
findings were identified, with three observations. The organisation was issued with
an Aircraft Manufacturing Approval — No. L41 — on 23 August 2003 with an expiry
date of 22 August 2004. (See Appendix 5.)

1.17.9 On 20 August 2004, an audit was carried out at the manufacturer and six findings
were identified, with two observations. The organisation was issued with an Aircraft
Manufacturing Approval — No. L41 — on 23 August 2004 with an expiry date of 22
August 2005.

1.18 Additional Information
1.18.1 The pilot had previously complained to the manufacturer about vibration on the
control stick. The manufacturer rectified this by adjusting the main rotor blade pitch

angles.

1.18.2 The manufacturer grounded the Sycamore fleet following this accident.
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1.18.3 The IIC recommended to the Commissioner for Civil Aviation (CCA) that the
Sycamore fleet be grounded pending a Non-Destructive Test (NDT). The CCA gave
its approval, however, and the Airworthiness Department of the Civil Aviation
Authority did not issue the grounding order, hence the manufacturer could lift their
own grounding order without a proper investigation on the failed rotor hub. (See
appendix 6.)

1.18.4 The components on the rotor assembly had not been serialised, and the origin of
the raw material that was used to manufacture the main rotor system was not
known to the manufacturer.

1.18.5 The chemical composition (Al-Zn-Cu-Mg-Cr) of the rotor head was said to be 7076
aluminium alloy in a T6 solution-treated and artificially aged condition. This was said
to be a high-strength material.

1.18.6 The manufacturer did not know the origin of the raw material used in the
manufacture of the rotor heads and as a precaution; he submitted an action plan to
the IIC, CAA Certification Department and NTCA Department.

1.18.7 Some of the SACAA’s internal procedures and process were in conflict with the
regulations.

CARs Part 148:
Applicability
148.01.1

(1) This Part shall apply to the approval and operation of manufacturing
organisations that —
(@) manufacture specified products, parts or appliances;
(b) apply specified processes to products, parts or appliances; and
(c) carry out specified tests on products, parts or appliances.

(2)  This Part also prescribes rules governing the holders of such approvals for
showing conformity of products, parts or appliances with the applicable
approved data.

Eligibility
148.01.2

The Commissioner shall accept an application for a manufacturing organisation
approval if —

(@) he or she agrees that for a defined scope of work, such an approval is
appropriate for the purpose of showing conformity with a specific
design; and

(b)  the applicant —

(1) holds, or has applied for, an approval of such a design; or

(i) has a suitable arrangement with a holder of, or an applicant for,
an approval of such a design; that ensures satisfactory co-
ordination between production and design.
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1.19 Useful or Effective Investigation Techniques

1.19.1 None.

2. ANALYSIS

2.1 As the pilot was levelling off after a turn to the right, both main rotors separated in

2.2

2.3

2.4

2.5

2.6

3.1

3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6

flight.

The gyrocopter then descended in a nose-down attitude whilst still under engine
power, prior to the pilot’s switching off the ignition.

The aircraft struck the ground in a nose-down attitude and at a fairly high speed,
fatally injuring the pilot.

It was later determined that the pilot had shut down the engine prior to impact with
the ground, probably to reduce the speed at which the gyrocopter was descending.

The failure of the rotor hub was attributed to metal fatigue.

The pilot was not the holder of a valid licence at the time of the accident, although it
was stated that the renewal application had been forwarded to the SACAA.

CONCLUSION
Findings

The pilot was not in possession of a valid licence at the time of the accident,
although he was type-endorsed.

The pilot was not an AME or an AP. However, he carried out some maintenance on
the gyroplane. This maintenance was not recorded in the aircraft’s logbook.

The gyroplane had a landing accident, which resulted in the grounding of the
aircraft and a subsequent replacement of the rotor system. There were no records
of this replacement in the logbook or the gyrocopter’s file.

Following the maintenance of the gyroplane, the pilot reported some vibration on his
control stick. The manufacturer corrected this problem.

The pilot was the owner and private operator of the gyroplane.

The manufacturer issued a grounding order for the Sycamore gyrocopter fleet
following this accident.
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3.1.7 There was evidence of pitting corrosion on the rotor system.
3.1.8 The manufacturer had no type approval for the aircraft type they manufactured.

3.1.9 The manufacturer had not addressed some of the findings which the regulator
identified during audits.

3.1.10 Subsequent to the audit findings made by the regulator on 19 July 2002, the
manufacture failed to investigate the traceability of the raw material used in
manufacturing some major components of the gyrocopter (Audit finding 7 and 8 on
audit carried out on 19 July 2002).

3.1.11 Subsequent to the audit findings made by the regulator on 12-15 August 2003, the
manufacturer failed to serialise components.

3.1.12 The manufacturer had no approval from the Commissioner for the type they were
manufacturing, although they were audited several times by the regulator and
issued with a manufacturing approval. This was an audit finding carried out on
19 July 2002.

3.1.13 The SACAA failed to issue a grounding order, which was recommended by the IIC
and approved by the CCA.

3.1.14 The SACAA failed to follow up on the findings emanating from the audits carried out
by them of the manufacturer.

3.1.15 The majority of the audits failed to notice that the manufacturer did not have an
approval from the Commissioner for the type they manufactured.

3.1.16 The SACAA failed to take action against the manufacturer subsequent to a number
of non-conformances.

3.1.17 The SACAA was not adequately manned in terms of human resources to help in
achieving their mandate.

3.1.18 The amount of audits to be carried out by the SACAA was not met; they were
supposed to carry out one audit followed by three surveillance audits per annum on
each manufacturer. Due to the lack of resources, they could not meet their target.

3.1.19 The processes and procedures for issuing manufacturing approval need to be
updated and reconsidered, as they do not require proof of type manufacturing
approval.

3.1.20 Many of the SACAA’s internal procedures are in conflict with the regulations and
thus are a safety risk.
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3.2 Probable Cause/s

3.2.1 This accident was attributed to the failure of the rotor hub. This resulted in the
separation of both rotor blades from the gyroplane, which led to the aircraft crashing
into the ground. The failure was attributed to metal fatigue.

3.2.2 Contributing factors:

3.2.1.1 Lower-than-minimum strength for the material

3.2.1.2 Poor finish of the machined surface

3.2.1.3 Corrosion pitting

3.2.1.4 Own maintenance by PIC who was not an Approved Person.

4, SAFETY RECOMMENDATIONS
4.1 It is recommended that:

4.1.1 all the Sycamore MK1-type gyroplanes be grounded pending Non-Destructive
Testing, inspection of the bolts and metallurgical analysis of the rotor system. This
recommendation was not implemented by the SACAA although approved by the
CCA;

4.1.2 all rotor systems presently in service, shelved and in manufacturing be inspected for
corrosion and by measurement of conductivity to check the strength of the material,
and any head showing signs of corrosion or having conductivity above 30.5 - 36.0%
IACS be removed from service, shelves or manufacturing line and destroyed,;

4.1.3 all rotor system components (Class 1 and 2) be serialised for traceability and all
Class 3 components be part-numbered;

4.1.4 manufacturers and the SACAA investigate the origin of all raw material used for
manufacturing all NTCA aircraft;

4.1.5 manufacturers have a compliance statement which will force them to adhere to the
regulations;

4.1.6 the SACAA capacitate itself to be able to meet their oversight mandate;

4.1.7 in the interest of safety, the regulator increase its oversight and carry out more ramp
inspections;

4.1.8 because the process of registration that inspectors need to follow to act on any non-
conformance with the regulations is long and in conflict with CARs, the SACAA
amend their procedures and align them with the requirements of the regulations;
and

4.1.9 the SACAA make an effort to address the recommendations emanating from
accidents and incidents investigations.

| CA 12-12a | 23 FEBRUARY 2006 Page 14 of 40 |




CA18/2/3/7891

5. APPENDICES

5.1 Appendix 1 - Letter from family clarifying pilot licence application.
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5.2  Appendix 2 — Pilot’s medical certificate.
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5.3  Appendix 3 — Previous accident report.
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5.4  Appendix 4 — Metallurgical report on failed rotor hub.
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5.5 Appendix 5 — The audit report.
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5.6  Appendix 6 — Recommendation to ground the fleet.
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-END-

Report reviewed and amended by office of the EM: AlID
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