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Collision with terrain involving The
Airplane Factory Sling 4, VH-BEG

What happened

At 1136, on 12 August 2017, a The Airplane Factory Sling 4 amateur-built aircraft, registered VH-
BEG, departed Caloundra Aerodrome, Queensland, for a local private flight. There was a pilot and
three passengers on board.

At 1143, the flight returned to Caloundra. Pilots of other aircraft reported that at the time wind
conditions were light and aligned with runway 05.

The pilot positioned the aircraft to join the circuit for runway 12. The pilot of another aircraft
advised runway 05 was in use and the pilot of VH-BEG then manoeuvred the aircraft to join the
circuit for runway 05. While on the final leg of the circuit, the pilot selected full flap and observed
parachutists descending to the right of the runway 05 threshold.

As the aircraft approached the runway, the pilot became concerned that the parachutists might
drift into the path of the aircraft and focussed on the location of the parachutists. He then detected
that the aircraft had deviated above and to the right of the desired approach path. The pilot then
reduced power to idle and commenced a forward slip* to attempt to increase the approach angle
and regain the desired approach path. As the aircraft approached the runway 05 threshold, he
stopped the forward slip and began a left turn toward the threshold.

During the left turn, the aircraft aerodynamically stalled and the aircraft rolled to the left. AlImost
immediately, the left wing tip struck the ground and the aircraft collided with terrain. The fuselage
fractured at the engine firewall, the engine was pushed rearward and intruded into the cabin.

The aircraft came to rest inverted and was destroyed (Figure 1). The pilot and all three
passengers suffered serious injuries.

Figure 1: The Airplane Factory Sling 4 amateur-built aircraft, registered VH-BEG

The figure shows the wreckage of VH-BEG after emergency services had attended. Source: Queensland Police

1 Aforward slip is a manoeuvre where the pilot banks the aircraft and applies opposite rudder to maintain the original
ground track. The manoeuvrer increases drag and allows an increase in descent rate without increasing speed.
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Video footage

Video footage taken by the passenger in the left rear seat captured the final eight seconds of the
flight.

The footage showed the aircraft in a forward slip with the nose yawed? to the right and tracking
parallel to, but right of, the runway extended centreline (Figure 2). The indicated airspeed was

58 kt,® and the tachometer indicated idle power. The forward slip then stopped and the aircraft
turned left toward the runway threshold. At the same time, the descent rate increased.

Figure 2: Images from video footage
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Accident location

The figure shows images of the aircraft during the approach prior to the accident. The aircraft is shown in a forward slip (left) and at the
beginning of the turn toward the runway 05 threshold (right). Source: Passenger, annotated by ATSB

The aircraft approached the runway threshold on a heading of about 010 degrees magnetic, and
appeared to be undershooting the threshold. Pitch angle then increased, an aerodynamic stall
occurred, and the aircraft rolled rapidly left. As the aircraft rolled, the slip indicator displayed a full
right deflection, indicating that the aircraft had entered an incipient left spin. The footage stopped
as the left wing impacted the ground.

Pilot comments
The pilot of the aircraft provided the following comments:

e The pilot reported calculating the weight and balance of the aircraft prior to the flight using the
aircraft electronic flight instrumentation system (EFIS) and using average weights for all
occupants. He recalled the EFIS showing the aircraft weight and balance to be within the
approved range.

e He did not consider conducting a go-around.

e The aircraft was fitted with a stall warning system, however, this did not activate prior to the
accident.

Aircraft weight and balance

Weight and balance limitations were contained in the aircraft’s Pilot's Operating Handbook (POH).
The limitations defined the gross weight and centre of gravity limits. The maximum take-off weight
of the aircraft was 920 kg and the aircraft was fitted with four seats.

2 Yawing: the motion of an aircraft about its vertical or normal axis.
3 During a slipping manoeuvre the indicated airspeed may not be accurate. The maximum take-off weight stall speed of
the aircraft with full flap selected was 48 kt.
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The limits of the permissible centre of gravity range were defined as a percentage of mean
aerodynamic cord (MAC):*

e The forward limit of the permissible range was 18 per cent MAC up to a gross weight of
840 kg, above this weight, the forward limit was 24 per cent MAC.

e The rear limit of the permissible range was 28 per cent MAC up to a gross weight of 700 kg,
above this weight, the rear limit was 31 per cent MAC.

The empty weight of the aircraft was 461 kg. The weight of the front seat occupants was 190 kg
and the weight of the rear seat occupants was 175 kg. The pilot estimated that at the time of take-
off there was about 93 kg of fuel on board and reported that no items were carried in the baggage
compartment.

Based on the above weights, the estimated take-off weight for the accident flight was 919 kg. The
take-off centre of gravity position was 33.1 per cent MAC, and the zero fuel weight® centre of
gravity position was 35.7 per cent MAC.

The centre of gravity position was outside of the permissible range for the entire flight (Figure 3).

Figure 3: Graphical representation of the aircraft centre of gravity for the accident flight
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The graph shows the permissible centre of gravity range along with the calculated take-off and zero fuel weight centre of gravity
positions. Source: Aircraft manufacturer, modified and annotated by ATSB

The pilot reported calculating the weight and balance to be within the permissible range using
average weights.

The Civil Aviation Safety Authority advisory publication CAAP 235-1(1) Standard passenger and
baggage weights provides the following guidance for using standard, or average, weights when
calculating aircraft weight and balance:

Standard weights should not be used in aircraft with less than seven seats.

Because the probability of overloading a small aircraft is high if standard weights are used,
the use of standard weights in aircraft with less than seven seats is inadvisable. Load
calculations for these aircraft should be made using actual weights arrived at by weighing
all occupants and baggage.

4 Mean aerodynamic chord is a representative wing of constant section and distance from the leading to trailing edges
(chord) which has the same aerodynamic behaviour as the actual wing.
5 The weight of the aircraft including all contents and unusable fuel, but not including usable fuel.


https://www.casa.gov.au/files/2351pdf
https://www.casa.gov.au/files/2351pdf

The New Zealand Civil Aviation Authority publication Weight and Balance contains the following
information regarding the effects of operating an aircraft outside of the rear centre of gravity limit:

Your aircraft has centre of gravity limits, and any loading that puts the centre of gravity
outside of those limits will seriously impair your ability to control the aircraft. The more aft
the centre of gravity, the more unstable the aircraft. Forward pressure on the elevator
control and full nose-down trim may be necessary to keep the aircraft from pitching up and
stalling.

The further aft the centre of gravity is, the harder it is to recover from a stall.

ATSB Comments
VH-BEG loading

Using the weight of the front seat occupants from the accident flight and allowing for no fuel and
no baggage, the ATSB calculated that the maximum weight able to be carried in the rear seats of
VH-BEG, while remaining within the allowable centre of gravity range, was just 118 kg. Using 105
kg of fuel as ballast, this weight increased to 148 kg. This allowed for 15 minutes of flight fuel and
a 45-minute fuel reserve to be carried within the 920 kg maximum allowable take-off weight.

It was also found that when allowing for full fuel and any weight in the front two seats, the aircraft
also required weight in the rear seats, or the baggage compartment, to ensure the centre of
gravity was not located forward of the allowable range.

Warnings regarding weight and balance limitations included in the Sling 4 POH are shown in
Figure 4:°

Figure 4: Warnings contained in POH

WARNING
Aircraft CG and MAUW limitations must be adhered
to at all times.

WARNING
For each flight the most forward CG (i.e. with take-off fuel) and the
most rearward CG (i.e. with landing fuel) must be calculated (to be
within aircraft CG range / limits).

The figure shows warnings contained within the Sling 4 POH. Source: Aircraft manufacturer

Amateur-built aircraft regulations allow for some variance in construction which can lead to
differences in the longitudinal balance and loading of individual aircraft. Pilots of amateur-built
aircraft are reminded to be familiar with the weight and balance capabilities and limitations of their
aircraft.

Pilot’s Operating Handbook incorrect data

During the investigation into this accident, the ATSB identified an error within the Sling 4 Pilot's
Operating Handbook, version 1.6.

6 Centre of gravity (CG). Maximum all up weight (MAUW)


https://www.caa.govt.nz/Publications/GAPS/Weight_Balance.pdf
http://airplanefactory.co.za/images/pdf/sling4/SLING%204%20POH%20REV%201.6.pdf
http://airplanefactory.co.za/images/pdf/sling4/SLING%204%20POH%20REV%201.6.pdf

The weight and balance calculation blank form on page 6-13 lists the location of the front seats as
1959mm aft of the datum. The correct figure is 1902mm, as detailed on page 6-4.

The pilot did not use the POH to calculate the weight and balance, therefore the error did not
contribute to the accident. However, pilots of Sling 4 aircraft should ensure that weight and
balance calculations are conducted using the correct figure.

Safety analysis

The flight was conducted with the centre of gravity aft of the rear limit. This had the effect of
making the aircraft less stable and more susceptible to an aerodynamic stall. This also made
recovery from a stall more difficult.

After detecting that the aircraft had deviated from the desired flight path, the pilot attempted to
continue the approach by manoeuvring the aircraft at low level and low speed. The aircraft was
loaded outside of the permissible centre of gravity range, and the manoeuvring further reduced
the remaining margins of controllable flight until the aircraft stalled and control was lost.

During the manoeuvring, the aircraft stalled and entered an incipient spin. The stall and incipient
spin occurred at a height from which recovery was not possible and the aircraft collided with
terrain.

Findings

These findings should not be read as apportioning blame or liability to any particular organisation
or individual.

e The aircraft centre of gravity position was aft of the rear limit.

o During the approach, the aircraft stalled and entered an incipient spin at a height from which
recovery was not possible and the aircraft collided with terrain.

Safety action

Whether or not the ATSB identifies safety issues in the course of an investigation, relevant
organisations may proactively initiate safety action in order to reduce their safety risk. The ATSB
has been advised of the following proactive safety action in response to this occurrence:
Aircraft manufacturer

As a result of this occurrence, the aircraft operator has advised the ATSB that they are taking the
following safety action:

Change to documentation

e The position of the front seats in the blank form on page 6-13 of the Sling 4 Pilot's Operating
Handbook, version 1.6 will be corrected to show 1902mm aft of the datum.

Safety message

This incident highlights the critical importance of operating an aircraft within prescribed limitations
at all times.

The United States Federal Aviation Administration publication Pilot's Handbook of Aeronautical
Knowledge Chapter ten, Weight and Balance provides useful information for pilots to assist in
correctly calculating aircraft weight and balance.

After detecting that the aircraft had deviated from the desired approach path, the pilot did not
conduct a go-around. While the aircraft centre of gravity was located outside of the permissible
range, a go-around, rather than manoeuvring at low speed and low level, may have prevented the
accident from occurring.


https://www.faa.gov/regulations_policies/handbooks_manuals/aviation/phak/media/12_phak_ch10.pdf
https://www.faa.gov/regulations_policies/handbooks_manuals/aviation/phak/media/12_phak_ch10.pdf

The Flight Safety Foundation Approach-and-landing accident reduction tool kit Briefing note 6.1 —
Being prepared to go around, stated that the importance of being go-around-prepared and go-
around-minded must be emphasised because a go-around is not a frequent occurrence.

General details

Occurrence details

Date and time: 12 August 2017 — 1146 EST

Occurrence category: Accident
Primary occurrence type: Collision with terrain
Location: Caloundra aerodrome, Queensland

Latitude: 26° 48.12' S Longitude: 153° 06.32' E

Aircraft details

Manufacturer and model: Amateur Built Aircraft The Airplane Factory Sling 4

Registration: VH-BEG

Serial number:
Type of operation:
Persons on board:
Injuries:

Aircraft damage:

035

Private pleasure
Crew—1 Passengers — 3
Crew — 1 (serious) Passengers — 3 (serious)

Destroyed

About the ATSB

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The ATSB is governed by a Commission and is entirely separate from transport
regulators, policy makers and service providers. The ATSB's function is to improve safety and
public confidence in the aviation, marine and rail modes of transport through excellence in:
independent investigation of transport accidents and other safety occurrences; safety data
recording, analysis and research; and fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia that fall within Commonwealth jurisdiction, as
well as participating in overseas investigations involving Australian registered aircraft and ships. A
primary concern is the safety of commercial transport, with particular regard to operations
involving the travelling public.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, relevant international agreements.

The object of a safety investigation is to identify and reduce safety-related risk. ATSB
investigations determine and communicate the safety factors related to the transport safety matter
being investigated.

It is not a function of the ATSB to apportion blame or determine liability. At the same time, an
investigation report must include factual material of sufficient weight to support the analysis and
findings. At all times the ATSB endeavours to balance the use of material that could imply adverse
comment with the need to properly explain what happened, and why, in a fair and unbiased
manner.


https://flightsafety.org/files/alar_bn6-1-goaroundprep.pdf
https://flightsafety.org/files/alar_bn6-1-goaroundprep.pdf

About this report

Decisions regarding whether to conduct an investigation, and the scope of an investigation, are
based on many factors, including the level of safety benefit likely to be obtained from an
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in

order to produce a short summary report, and allow for greater industry awareness of potential
safety issues and possible safety actions.
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