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From:

Sent: Monday, 27 July 2015 12:04 PM

To: ATSB - Comms

Cc: s. 47F(1)

Subject: FW: AO-2015-086 Collision with terrain involving a PA32 aircraft, VH-BDG at
Lakeside Airpark, Queensland on 26 July, 2015 [DLM=For-Official-Use-Only]

Attachments: Aviation Investigation Web Notification.pdf

Follow Up Flag: Follow up

Flag Status: Completed

Ws. 47F(1)

Below is the approved summary text for the website, for the new investigation 086.

The ATSB is investigation a collision with terrain at Lakeside Airpark, Queensland on 26 July, 2015 involving a PA32
aircraft, registered VH-BKD. [sic]

During landing, the aircraft struck the runway, then veered off, striking an embankment before coming to astopina
nearby dam.

The pilot and five passengers were able to safely egress. One passenger sustained minor injuries and the aircraft was
substantially damaged.

As part of the investigation, the ATSB will interview the pilot, and witnesses. A report is expected within several

months.

This material contains information that may cause limited damage to national security, Australian Government agencies, commercial entities or
members of the public. Recipients should ensure they handle and store this material appropriately.

This material contains information that may cause limited damage to national security, Australian Government agencies, commercial entities or
members of the public. Recipients should ensure they handle and store this material appropriately.
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From:

Sent: Monday, 27 July 2015 12:16 PM

To: ATSB - Comms

Cc:

Subject: RE: AO-2015-086 Collision with terrain involving a PA32 aircraft, VH-BDG at
Lakeside Airpark, Queensland on 26 July, 2015 [DLM=For-Official-Use-Only]

Follow Up Flag: Follow up

Flag Status: Completed

New investigation web page now available at: '
http://www.atsb.gov.au/publications/investigation_reports/2015/aair/a0-2015-086.aspx

Please advise of any changes required.

Webservices and Publishing Manager
Australian Transport Safety Bureau

Level 2, 62 Northbourne Avenue
Canberra ACT 2601

s. 47F(1) s. 47F(1) Wls. 47F(1)
P | M E|

AVIATION | MARINE | Rl
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This material contains information that may cause limited damage to national security, Australian Government agencies, commercial entities or
members of the public. Recipients should ensure they handle and store this material appropriately.

Sent: A uly 2015 12:04 PM

To: -
Cc:

Subject: FW: AO-2015-086 Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensland
on 26 July, 2015 [DLM=For-Official-Use-Only]

s 47F(1)

Below is the approved summary text for the website, for the new investigation 086.




The ATSB is investigation a collision with terrain at Lakeside Airpark, Queensland on 26 July, 2015 involving a PA32
aircraft, registered VH-BKD. [sic]

During landing, the aircraft struck the runway, then veered off, striking an embankment before coming to a stop in a
nearby dam. :

The pilot and five passengers were able to safely egress. One passenger sustained minor injuries and the aircraft was
substantially damaged.

As part of the investigation, the ATSB will interview the pilot, and witnesses. A report is expected within several
months.
This material contains information that may cause limited damage to national security, Australian Government agencies, commercial entities or

members of the public. Recipients should ensure they handle and store this material appropriately.

This material contains information that may cause limited damage to national security, Australian Government agencies, commercial entities or
members of the public. Recipients should ensure they handle and store this material appropriately.
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Elevation: 175 Feet AMSL Time Zone: UTC + 10
GPS Position: 20° 40.852" South 148° 37.831' East Area Forecast:| 44
WAC Charts: Clermont (3234), Rockhampton (3235) ALA Code: YLAK

Owner/Operator: | Lakeside Airpark 0418 711224, office@caboolturecommercial.com
Strip Directions: | 04-22
Strip Lengths: 1000 metres { wet weather may shorten the NE end)

Strip Surface: | Unsealed - slashed grass

Windsock: Yes - two

Strip Markers: | White cones and tyres

Lighting: Nil

Fuel: Nil

Special CTAF 126.7. Brishane Centre 135.5 (on the ground). The north east end of the runway
Procedures goes unserviceable in wet weather. Daylight operations only. The country side is a

And Remarks: maze of power lines, only those closest to the airstrip are shown. This area is not safe
for low flying - no buzzing. Two sets of power lines must be cleared when landing on
runway 22. Beware trees, birds, feral animals, kangargos and other animals. Slopes up
to the south west - preferred landing direction is runway 22 if wind not a factor.
Caution: strong, gusty crosswinds, windshear. Parking with tie downs. Latest
information: Garry Poole 0418 711224, Permission required prior to use. Cross check
details with ERSA.

© FlightAce® Fehruary 2012. ALL AIGHTS RESERVED, Lakeside Ai rpar k , OLD
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And Remarks:

Elgvation: 175 Feet AMSL Time Zone: UTC + 10
GPS Position: 20° 40.852" South 148°37.831' East Area Forecast: | 44
WAC Charts: Clermont {3234), Rockhampton {3235) ALA Code: YLAK
Qwnet/Operator: | Lakeside Airpark 0418 711224, office@caboolturecommercial.com
Strip Directions: | 04-22
g Strip Lengths: | 1000 metres ( wet weatfier may shorten the NE end)
p Strip Surface: Unsealed - slashed grass
Windsock: Yes - fwo
Strip Markers: | White cones and tyres
Lighting: Nil
Fuel: Nit
Special CTAF 126.7. Brishane Centre 135.5 (an the ground). The north east end of the runway
Procedures goes unserviceable in wet weather. Daylipht operations only. The country side is a

maze of power lines, enly those closest to the airstrip are shown. This atea is not safe
far low flying - no buzzing. Two sets of power lines must be cleared when landing on
mnway 22. Beware trees, birds, feral animals, kangaroes and other animals. Stopes up
10 the south west - preferred landing direction is runway 22 if wind not a factor.
Caution: strong, gusty crosswinds, windshear. Parking with tie downs. Latest
information: Gary Poole 0418 711224, Permission reguired prior 1o use. Cross check
details with ERSA.

©HightAre® March 2010. AL RIGHTS RESERVED.

Lakeside Airpark, QLD
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Cherokee Six 300
PA-32-300

HANDBOOK PART NO, 761-569




A complete or partial replacement of this manual, Part No.
76! 559, may be obtained only from Piper Customer Services.

* Published by
PUBLICATIONS DEPARTMENT
Piper Aircraft Corporation
761 559
Issued: July 1973




APPLICABILITY

The aircraft serial number eligibility bracket for application of this manual is 32-7440001
through 32-7640130. The specific application of this manual is limited to the Piper PA-32-300
model airplane designated by serial number and registration number on the back of the title page
of this manual.

This manual cannot be used for operational purposes unless kept in a current status.

REVISIONS

The information compiled in the Pilot’s Operating Manual will be kept current by revisions
distributed to the airplane owners.

Revision material will consist of information necessary to update the text of the present
manual and/or to add information to cover added airplane equipment.

I.  Revisions

Revisions will be distributed whenever necessary as complete page replacements or
additions and shall be inserted into the manual in accordance with the instructions given below:

1.  Revision pages will replace only pages with the same page number.

2. Insert all additional pages in proper numerical order within each section.

3. Page numbers followed by a small letter shall be inserted in direct sequence with the
same common numbered page.

II. Identification of Revised Material
Revised text and illustrations shall be indicated by a black vertical line along the left hand
margin of the page, opposite revised, added or deleted material. A line opposite the page
number or section title and printing date, will indicate that.the text or illustration was
unchanged but material was relocated to a different page or that an entire page was added.
Black lines will indicate only current revisions with changes and additions to or deletions
of existing text and illustrations. Changes in capitalization, spelling, punctuation or the physical
location of material on a page will not be identified by symbols.
III. Original Pages Issued

The original pages issued for this manual prior to revision are given below:

1-1 through 14, 2-1 through 2-19, 3-1 through 3-18, 4-1 through 4-7, 5-1 through 5-30,
7-1 through 7-12, 8-1 through 8-2, 9-1 through 9-12, 10-1 through 10-15.
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CHEROKEE SIX-300

GENERAL SPECIFICATIONS

PERFORMANCE

Published figures are for standard airplanes flown at gross weight under standard
scnditions at sea level unless otherwise stated. Performance for a specific airplane may vary
from published figures depending upon the equipment installed, the conditions of engines,
airplane and equipment, atmospheric conditions and piloting technique. Each performance
figure below is subject to the same conditions as on the corresponding performance chart from
which it is taken in the Performance Charts Section.

GROSS WEIGHTS 3400 2900

Takeoff Ground Run, 10° flaps, sea level (ft) - 1050 750
Takeoff Distance Over 50-ft Obstacle, 10° flaps, sea level (ft) 1500 1200
Best Rate of Climb Speed (mph) 105 100
Rate of Climb (ft per min) 1050 1350
Best Angle of Climb Speed (mph) 95 -
Max Speed, sea level (mph) 174* 175%
Max Speed Optimum Altitude, 8,300 ft, 75% power (TAS) (mph) 168* 171%
Service Ceiling (ft) . 16,250 20,000
Absolute Ceiling (ft) 18,000 21,500
Cruise Speed at Best Power Mixture (mph)

65% power, 11,500 ft 163 167

55% power, 15,000 ft . 155 163
Range at Best Power Mixture (mi)**

75% power, 8,000 ft 780 779

65% power, 11,500 ft. 845 850

55% power, 15,000 ft 905 935
Cruise Speed at Best Economy Mixture (mph)

75% power, 8,000 ft 166 169

65% power, 11,400 ft 159 165

55% power, 15,000 ft 149 157
Range at Best Economy Mixture (mi)**

75% power, 8,000 ft , - 850 865

65% power, 11,400 ft 945 980

55% power, 15,000 ft 1030 1080
Stalling Speed, flaps down, (CAS) (mph) 63 58
Stalling Speed, flaps up, (CAS) (mph) 71 66
Landing Roll, flaps down, sea level (ft) 630 540
Landing Distance Over 50-ft Obstacle, sea level (ft) 1000 850

*The speed stated is with optional wheel fairings installed. Subtract 3 mph if wheel fairings are
not installed.
**No reserve.

GENERAL SPECIFICATIONS
ISSUED: JULY 12,1973 1-1




CHEROKEE SIX - 300

GROSS WEIGHTS 3400 2900
WEIGHTS
Standard Empty Weight (lbs) 1824 1824
Maximum Useful Load (1bs) 1576 1076
POWER PLANT
Engine - Lycoming .. (Serial nos.. 7440001 through 7640065 and 7640067 through
7640071) 10-540-K1 A5
(Serial nos. 7640066, 7640072 and up) 10-540-K1G5
Rated Horsepower 300
Rated Speed (rpm) 2700
Bore (inches) 5.125
Stroke (inches) 4.375
Displacement (cubic inches) 541.5
Compression Ratio 8.7:1
Dry Weight (pounds) ‘ v 457
Propeller (Standard) HC-C2YK-1( )/8475-4 or HC-C2YK-1( )/8475D-4
or HC-C2YK-1( )F/F8475D-4
(Optional)* HC-C2YK-1( )/8475R-0 or HC-C2YK-1( )F/F8475R-0
Propelier Diameter (inches) (Standard) 80
(Optional) - 84
FUEL AND OIL
Fuel Capacity (inboard) (U.S. gal) 50
With Standard Auxiliary (U.S. gal) 84
01l Capacity (U.S. qts) 12
Fue), Aviation Grade {(min octane) 100/130
BAGGAGE
Forward Aft
Maximum Baggage (1bs) 100 100
Baggage Space (cubic ft) ‘ ‘ 8 20
Baggage Door Size (in.) 16 x 22

*Serial nos. 7440001 thru 7540188 only

GENERAL SPECIFICATIONS
-2 REVISED: FEBRUARY 2, 1976
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CHEROKEE SIX-300

DIMENSIONS

Wing Span (ft)

Wing Area (sq ft)

Wing Loading (1bs per sq ft)
Length (ft)

Height (ft)

Power Loading (Ibs) per hp)

LANDING GEAR
Wheel Base (ft)
Wheel Tread (ft)
Tire Pressure (1bs) Nose
Main
GENERAL SPECIFICATIONS

ISSUED: JULY 12,1973

32.8
174.5
19.5
27.7
8.2
11.3

7.8
10.6
28-30
3540




CHEROKEE SIX-300
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CHEROKEE SIX - 300

DESCRIPTION
AIRPLANE AND SYSTEMS
THE AIRPLANE
The PA-32-300 is a six-place (seventh seat optional), single-engine, low-wing, all metal
monoplane. Removable seats give the airplane a wide range of cargo and passenger loading options.

Tts large capacity, combined with an economical and powerful fuel injected 300 horsepower engine,
makes this Cherokee a versatile airplane for personal or commercial use.

AIRFRAME

" Except for the tubular steel engine mount, steel landing gear struts, other miscellaneous steel
parts, and the dent resistant fiberglass extremities - cowling and tips of wings and tail surfaces - the
basic airframe is of aluminum alloy.

The fuselage is a conventional semi-monocoque structure with a cabin door on the right front
and a cargo and passenger door on the left rear.

The wings are attached to each side of the fuselage by the insertion of the butt ends of the
mainspars into a spar box carry-through which is an integral part of the fuselage structure. This
provides, in effect, a continuous main spar with splices at each side of the fuselage. There are also
fore and aft attachments at the rear spar and at an auxiliary front spar.

The wing sirfoil section is a laminar flow type, NACA65,-415 with a maximum thickness at
about 40% aft of the leading edge.

The empennage consists of the fin, the stabilator, and the stabilator trim tab.
ENGINE AND PROPELLER

The Lycoming 10-840-K1AS (Serial nos. 7440001 through 7640065 and 7640067 through
'7640071 or 10-540-K1G5 (Serial nos. 7640066, 7640072 and up) engine installed in the PA-32-300is
rated at 300 horsepower at 2700 rpm. This engine has a compression ratio of 8.7 to 1 and required
100/ 130 minimum octane fuel. The engine is equipped with a geared starter,a 60 ampere alternator,

dual magnetos, vacuum pump drive, a vane-type fuel pump, and fuel injection.

The exhaust system consists of dual exhaust stacks routed to a single heavy gauge stainless steel
muffler on serial numbers 7440001 through 7540188. On later models individual exhaust pipes are
routed in pairs to three heavy gauge stainless steel mufflers, Exhaust gases are routed overboard at

the underside of the engine cowling. The muffler (or muffiers) are surrounded by a shroud which
provides heat for the cabin and for windshield defrosting.

Cowling on the Cherokee Six is designed to cool the engine in all normal flight conditions,
including protracted climb, without the use of cowl flaps or cooling flanges. .

AIRPLANE AND SYSTEMS
REVISED: FEBRUARY 2, 1976




CHEROKEE SIX - 300

The constant speed propeller is a Hartzell HC-C2YK-! ( )F/F8475D-4 with a diameter of 80
inches. The propeller is controlled by a governor mounted at the left forward side of the crankcase.
The governor is operated by a cable from the power control quadrant.

The power control quadrant located in the lower center of the instrument panel includes
throttle, mixture, and propeller controls. A friction lock on the right side of the quadram prevents
creeping of the controls. In addition, the mixture control has a lock* to prevent activation of the
mixture control instead of the pitch control. For information on the leaning procedure, see the
Avco-Lycoming Operator’s Manual.

INDUCTION SYSTEM

On Serial Numbers 7440001 through 7540188, the Induction Air for the cnginc enters an
opening in the nose cow! below the propeller and is picked up by a large air duct. The air is directed
through a filter and on to the servo regulator. Should the filter become blocked, a spring-loaded
door in the air box between the filter and the servo regulator opens automatically. The door may
also be opened manually by a control located on the right side of the quadrant,

= On Serial Numbers 7640001 and up, an induction scoop is located on the left side of the lower
cowl. An intake air box is attached to the inside of the cowl adjacent to the air filter box. The filter
box is located at the aft end of the induction scoop. Access to the filter is gamed through a
detachable plate located on the outside of the lower cowl. The intake air box .incorporates ‘a
manually operated two-way valve deSIgned to allow induction air either to pass through the filter or
to bypass the filter and supply heated air directly to the engine.

Alternate air selection insures induction air flow should the filter become blocked. Since the air
is heated, the alternate air system offers protection against induction system blockage caused by
snow .or freezing rain, or by the freezing of moisture accumulated in the induction air filter.
Alternate air is unfiltered; therefore, it should not be used during ground operation when dust or
other contaminants might enter the system. The primary (through the filter) induction source
should always be used for takeoffs. On serial numbers 7640001 and up, the control is operated by
pressing the knob to the left to clear the retaining gate and then moved in the desired direction.

The Bendix RSA-10ED| type fueli m_|ectxon system consists of a servo regulator which meters
fuel flow in proportion to airflow to the engine, giving the proper fuel-air mixture at all engine
speeds, and a fuel flow divider which receives the metered fuel and accurately divides the fuel flow
among the individual cylinder. fuel nozzles.

A combination fuel flow indicator and manifold pressure gauge is installed in the left side of the
instrument panel. The fuel flow indicator is connected to the fuel flow divider and monitors fuel
pressure. The instrument converts fuel pressure to an accurate indication of fuel flow in gallons per
hour and percentage of cruise power.

*Serial nos. 7540001 and up

AIRPLANE AND SYSTEMS

22 REVISED: JULY 17, 1975



CHEROKEE SIX - 300

ON SER. NOS. 7640001 AND UP,
THE CONTROL KNOB MUST BE
PRESSED TO THE LEFT TO
CLEAR THE RETAINING GATE
PRIOR TO SELECTING THE
DESIRED POSITION. -

Throttle Quadrant and Console

AIRPLANE AND SYSTEMS
REVISED: JULY 17, 1975




CHEROKEE SIX - 300

LANDING GEAR

All three landing gear use Cleveland 6.00 x 6 wheels. The main gear have brake drums and
Cleveland double disc hydrualic brake assemblies. The nose wheel carries a 6.00 x 6 four or six
ply tire and the main gear use 6.00 x 6 six ply tires. All three tires are tube type.

The nose gear is steerable using a combination of full rudder pedal travel and brakes. The
nose gear can be turned 24° each side of center. A spring device is incorporated in the rudder
pedal torque tube assembly to aid in rudder centering and to provide rudder trim. The nose gear
also includes a shimmy dampener. .

- The oleo-struts-are of-the air-oil-type. The.normal extensions are.3-1/4.inches.for. the nose-
gear and 4-1/2 inches for the main gear under nommal static load (empty weight of airplane plus
full fuel and oil).

The brakes are operated by toe pedals attached to the left rudder pedals or by a hand lever
and master cylinder located below and behind the left center of the instrument sub-panel.
Optional toe brakes are available for the right rudder pedals. Hydraulic cylinders are located
above each pedal and adjacent to the hand lever. The brake fluid reservoir is on the top left
front of the fire wall. The parking brake is incorporated in the lever brake and is engaged by
pulling back on the lever and depressing the knob attached to the top of the handle. To release
the parking brake, pull back on the brake lever to disengage the catch; thenallow the handle to
swing forward.

AIRPLANE AND SYSTEMS
24 REVISED: NOVEMBER 6, 1974



CHEROKEE SIX - 300

Main Wheel Assembly

AIRPLANE AND SYSTEMS
ISSUED: JULY 12, 1973



CHEROKEE SIX - 300

Console

FLIGHT CONTROLS

Dual controls, with a cable system between the controls and the surfaces, are installed as
standard equipment.

The horizontal tail is of the all-movable slab type (stabilator). The stabilator provides extra
stability and controllability with less size, drag, and weight than conventional tail surfaces.

An antisservo tab which also acts as a longitudinal trim tab, is located on the horizontal
tail. This tail is actuated by a control mounted on the control tunnel between the front seats.

The ailerons are provided with a differential action which tends to eliminate adverse yaw in
furning maneuvers and to reduce the amount of coordination required in normal turns.

The flaps are manually operated, balanced for light operating forces, and spring-loaded to
return to the up position. A past-center lock incorporated in the actuating linkage holds the flap
when it is in the up position so that it may be used as a step on the right side. Since the flap will
not support a step load except in the full up position, it should be completely retracted when
the airplane is on the ground. The flaps have three extended pasitions, 10, 25, and 40 degrees.

AIRPLANE AND SYSTEMS
26 : ISSUED: JULY 12,1973




CHEROKEE SIX - 300

FUEL SYSTEM

The standard fuel capacity of the Cherokee Six is 84 gallons, all of which is usable except
for approximately one pint in each of the four tanks. The two main inboard tanks, which hold
25 gallons each, are attached to the wing structure with screws and nut plates and can be
removed easily for service or inspection. The tip tanks are constructed of resin-impregnated
fiberglass, and each one holds 17 gallons.

When using less than the standard 84 gallon capacity of the tanks, fuel should be distributed
equally between each side. The tip tanks should always be filled first, and fuel from the main tanks
should be used first. All weight in excess of 3112 pounds must be in fuel weight only.

The fuel selector control is located below the center of the instrument panel on the sloping
face of the control tunnel. It has five positions, one position corresponding to each of the four
tanks plus an OFF position.

To avoid the accumulation of water and sediment, the fuel system should be drained daily
prior to first flight and after refueling. Each tank is equipped with an individual quick drain
located at the lower inboard rear comer of the tank. The fuel strainer and a system quick drain
valve are located in the fuselage at the lowest point of the fuel system. It is important that the
fuel system be drained in the following manner: 7

1. Drain each tank through its individual quick drain located at the lower inboard rear
corner of the tank, making sure that enough fuel has flowed to ensure the removal of
all water and sediment. .

2. Place a container beneath the fuel sump drain outlet located under the fuselage. A
special container is furnished for this operation.

3. Drain the fuel strainer by pressing down on the lever located on the right side of the
cabin on the forward edge of the wing spar housing. Move the selector through the
following sequence: OFF position, left tip, left main, right main, and right tip while
draining the strainer. Make sure that enough fuel has flowed to drain the fuel line
between each tank outlet and the fuel strainer, as well as the strainer itself. With full
fuel tanks, it will take approximately 11 seconds to drain all the fuel in one of the
fuel lines from the tip tank to the strainer, and approximately 6 seconds to drain all
of the fuel from the line from either main tank to the fuel strainer. When the tanks
are less than full, it will take a few seconds longer.

4. Examine the contents of the container placed under the fuel sump drain outlet. When

- the fuel flow is free of water and sediment, close the drain and dispose of the
contents of the bottle. :

CAUTION

When draining fuel, care should be taken to ensure that no fire
hazard exists before starting the engine.

After using the underseat quick drain, check from the outside to make sure that it has
closed completely and is not leaking.

AIRPLANE AND SYSTEMS
REVISED: DECEMBER 15, 1978
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Fuel Drain Lever

_ Fuel quantity gauges for each of the four tanks are located in the engine gauge cluster on the left
side of the instrument pancl. A fuel pressure indictor is also incorporated in the engine gauge cluster.

An electric fuel pump is provided for use in case of failure of the engine driven pump. The
electric pump operates from a single switch and independent circuit protector. It should be ON for
all takeoffs and landings.

ELECTRICAL SYSTEM

. The I4-volt electrical system includes a 12-volt battery for starting and to back up alternator
output. Electrical power is supplied by a 60 ampere alternator. The battery, a master switchrelay,a
voltage regulator and an overvoltage relay are located beneath the floor of the forward baggage
compartmient, and access is obtained by removing the floor.

Electrical switches are located on a panel to the pilot’s left and all circuit breakers are on the
lower right instrument panel behind a decorative door. Two thumb-wheel rheostat switches to the
left of the circuit breakers control the navigation lights and the intensity of the instrument panel
lights.

AIRPLANE AND SYSTEMS
REVISED: JUNE 20, 1974 2-9
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Standard electrical accessories include the starter. the electric fuel pump, the stall wamning
indicator, the cigar lighter, the ammeter, and the annunciator panel®,

The annunciator panel* includes alternator and low oil pressure indicator lights. When the
optional gyro system is installed, the annunciator panel also includes a low vacuum indicator light.
The annunciator panel lights are provided only as a warning to the pilot that a system may not be
operating properly. and that he should check and monitor the applicable system gauge to determine
when or if any necessary action is required.

Optiona) electrical accessorles include the navigation.lights, an anti-collision light, and
instrument panel lighting.

Circuit prowsxons are made to handle a full complement of communications and navngatlonal
equipment.

The slternator system offers many advantages over a generator system. The main advantage is
full electrical power output at much lower engine speed, which results in improved radio and
electrical equipment operation. Since the alternator output is available all the time, the battery will
be charging almost continuously. This will make cold weather starting easier.

The ammeter in the alternator system displays in amperes the load placed on the alternator. It
does not indicate battery discharge. With all electrical equipment off (except the master switch)the
ammeter will be indicating the amount of charging current demanded by the battery. As each item of
electrical equipment is turned on, the current will increase to a total appearing on the ammeter. This
total includes the battery. The maximum continuous load for night flight, with radios on, isabout 30
amperes. This 30 ampere value, plus approximately 2 amperes for a fully charged battery, will
appear continuously under these flight conditions.

The master switch is a split switch with the left half operating the master relayand the right half
energizing the alternator. This switch is interlocked so that the alternator cannot be operated
without the battery. For normal operation, be sure that both halves are turned on.

If no output is indicated by the ammeter during flight, reduce the electrical load by turning off
all unnecessary electrical equipment. Check both the 5 ampere field breaker and the 60 ampere
output breaker and reset if open. If neither circuit breaker is open, turn off the alternator switch for |
second to reset the overvoltage relay. If the ammeter continues to indicate no output; turn off the
alternator switch; maintain a minimum electrical load; and terminate the flight as soon as practical.

Maintenance on the alternator should prove to be a minor factor. Should service be required,
contact a Piper Dealer.

*Serial nos. 7540001 and up

AIRPLANE AND SYSTEMS
2-10 REVISED: JUNE 20, 1974
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CIRCUIT BREAKER PANEL DOOR
ON EARLY MODELS ONLY.

Circuit Breaker Panel

AIRPLANE AND SYSTEMS
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VACUUM SYSTEM

The vacuum system employed to operate the gyro instruments includes an engine-driven
dry vacuum pump, a vacuum regulator valve, and the tubing necessary to complete the system.

The use of a dry type vacuum pump eliminates the need for an oil-air separator and the
hardware necessary for its installation.

The vacuum gauge is mounted on the right side of the instrument panel. The gauge is
calibrated in inches of mercury and indicates the amount of suction created by the
engine-driven vacuum pump. As the system filter becomes clogged or the lines obstructed, the
gauge will show a decrease in pressure (a low vacuum indicator light is. provided -in the
annunciator panel*). Do not reset the regulator until the filter and lines have been checked.

A vacuum regulator valve is incorporated in the system to control vacuum pressure to the
gyro instruments. The regulator valve is located under the instrument panel. Access to-the valve
for maintenance and adjustment is gained from below the instrument panel. The regulator
should be set so that the vacuum gauge reads 5.0 £ .1 inches of mercury with the engine running
at medium RPM after warm-up.

INSTRUMENT PANEL

The instrument panel of the Cherokee Six is designed to accommodate the customary
advanced flight instruments and the normally required power plant instruments. The artificial
horizon and. directional gyro are vacuum operated and are located in the center of the left hand
instrument panel. The vacuum gauge is located on the right hand instrument panel. The tum
indicator, on the left side, is electrically operated.

A natural separation of the flight group and the power group is achieved by the placement
-of the flight group in the upper instrument panel and the power group in the center and lower
instrument panels. The radios are located in the center section of the panel, and the circuit
breakers are in the lower right behind a decorative door.

~ An annunciator panel* is mounted in the upper instrument panel to warn the pilot of a
possible malfunction in the alternator, oil pressure, or vacuum systems.

*Serial nos. 7540001 and up

AIRPLANE AND SYSTEMS
REVISED: JUNE 20, 1974 2-13
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PITOT-STATIC SYSTEM

The system supplies both pitot and static pressure for the airspeed indicator, altimeter and
vertical speed indicator (when installed).

Pitot and static pressure are picked up by the pitot head on the bottom of the left wing.
An optional heated pitot head, which alleviates problems with icing or heavy rain, is available.
The switch for pitot heat is located on the lower left instrument panel.

To prevent bugs and water from entering the pitot and static pressure holes when the
airplane is parked, a cover should be placed over the pitot head, A partially or completely
blocked pitot head will give erratic or zero readings on the instruments.

NOTE:

During preflight, check to make sure the pitot cover is removed.

HEATING AND VENTILATING SYSTEM

Heat for the cabin interior and the defroster system is drawn from a heater muff attached
to the exhaust system. Controls for these systems are located on the lower right side of the
instrument panel.

NOTE

If unusual odors are detected, turn off the heat and inspect the
system for leaks.

Fresh air inlets are located in the leading edge of each wing at the intersection of the
tapered and straight sections, and in the leading edge of the fin. Two large adjustable outlets arc
Jocated on each side of the cabin, one forward and one aft of the front seat near the floor.
There are also adjustable outlets above each seat. In airplanes without air conditioning. an
optional blower may be added to the overhead vent system to aid in the circulation of cabin air.

CABIN FEATURES

For ease of entry and exit and for pilot and passenger comfort, the front seats arc
adjustable fore and ‘aft. All seats recline and have armrests and are available with optional
headrests. The front seats can be equipped with optional vertical adjustment. The center and
rear seats are easily removed for additional cargo space. Some rear seat installations incorporate
leg retainers with latching mechanisms which must be released before the rear scats can be
removed. Releasing the retainers is easily accomplished by turning the latching me chanisms 90°
with a coin or screwdriver. An optional jump seat can be installed betwecn the two middle scats
to give the airplane a seven-place capacity.

Single strap shoulder hamesses controlled by inertia reels are standard equipment for the
front seats and are offered as optional equipment for the third, fourth, fifth and sixth seats, but
not for the seventh seat. The shoulder strap is routed over the shoulder adjacent to the windows
and attached to the lap belt in the general area of the person’s inboard hip.

AIRPLANE AND SYSTEMS

REVISED: JUNE 20, 1974 2-15
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VERTICAL SPEED INDICATOR

AIRSPEED INDICATOR
PITOT HEAT

PITOT HEAT SWITCH.

ALTIMETER

Pitot-Static System

AIRPLANE AND SYSTEMS
2-16 " ISSUED: JULY 12,1973




300

CHEROKEE SIX

_ =T dN ONV L000YSZ "SON TViHas
N

HiV 3LVEH Q
M1V ¥3150H430 ﬁ

HiV HS3H 4 0

BB8LOFAL HONOUH.L 100F¥SL "SON TVYIHAS

AOULNOI Y1V MILVIH °
TOULNOD ¥ IV HILEOMIAA
4374N0 LVIH NIBVD
137100 YHaL1S0y430 °
A3T74N0 WiV HSAYS
ASNVYHX3 dIV NIBVYD

4ONQ Yiv HS3Y QYIHHIAO °
ATBNISSY avar¥INg °
Y3IMOT8 LN3A GVIHEEAO °
3gnd Nivua °
L3INI YV HS3YA °

-
-

NSO ORDDO
-

Heating and Ventilating System

217

AIRPLANE AND SYSTEMS

REVISED: JULY 17,1975




CHEROKEE SIX - 300

The inertia reel should be checked by tugging sharply on the strap. The reel will 1ock in
place under this test and prevent the strap from extending. Under normal movement, the strap
will extend and retract as required.

BAGGAGE AREA

The airplane has two separate baggage areas, each with a 100 pound capacity. An 8 cubic
foot forward luggage compartment, located just aft of the fire wall, is accessible through a 16 x
22 inch door on the right side of the fuselage. A 22 cubic foot aft compartment is located
behind the fifth and sixth seats and is conveniently accessible even during flight from inside the
cabin.

NOTE

1t is the pilot’s responsibility to be sure when the baggage is
loaded that the airplane’s C.G. falls within the allowable C.G.
range. (See Weight and Balance Section.)

STALL WARNING

An approaching stall is indicated by a stall warning indicator which is activated between

 five and ten miles per hour above stall speed. Mild airframe buffeting and gentle pitching may

als6 precede the stall. Stall speeds are shown on graphs in the Performance Charts Section. The
stall warning indicator is a red warning light on the left .side of the instrument panel on earlier
models and a continuous sounding hom located behind the instrument panel on later models.
The stall warning indicator is activated by a lift detector installed on the leading edge of the léft
wing. During preflight, the stall warning system should be checked by turning the master switch
“ON,” lifting the detector and checking to determine if the indicator is actuated.

FINISH

All exterior surfaces are primed with etching primer and finished with acrylic lacquer
available in a variety of colors and combinations. To keep the finish attractive looking, economy
size spray cans of touch-up paint are available from Piper Dealers.

AIR CQNDITIONING"‘

The air conditioning system is a recirculating air system. The major components include an

evaporator, a condenser, a compressor, a blower, switches and temperature controls.

The evaporator is located behind the rear baggage compartment. This cools the air used for
the air conditioning system.

The condenser is mounted on a retractable scoop located on the bottom of the fuselage
and to the rear of the baggage compartment area. The scoop extends when the air conditioner is
ON and retracts to a flush position when the system is OFF.

The compressor is mounted on the forward right underside of the éngine. It has an electric
clutch which automatically engages or disengages the compressor to the belt drive system of the
compressor.

*QOptional equipment

AIRPLANE AND SYSTEMS
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An optional electric blower is mounted on the aft side of the rear cabin panel. Air from
the baggage area is drawn through the evaporator by the blower and distributed through an
overhead duct to individual outlets located adjacent to each occupant.

The switches and temperature control are located on the lower right side of the instrument
panel in the climate control center panel. The temperature control regulates the temperature of
the cabin. Turning the control clockwise increases cooling; counterclockwise decreases cooling.

The fan speed switch and the air conditioning ON-OFF switch are inboard of the
temperature control. The fan can be operated independently of the air conditioning; however,
the fan must be on for air conditioner operation. Turning either switch off will disengage the
compressor clutch and retract the condenser door. Cooling air should be felt within one minute
after the air conditioner is turned on.

NOTE

If the system is not operating in 5 minutes, turn the system OFF
until the fault is corrected.

The fan switch allows operation of the fan with the air conditioner turned OFF to aid in
cabin air circulation. “LOW,” *MED” or “HIGH” can be selected to direct a flow of air through
the air conditioner outlets in the overhead duct. These outlets can be adjusted or turned off
individuallly. ;

The condenser door light is located to the right of the engine instrument cluster in front of
the pilot. The door light illuminates when the door is open and is off when the door is c_losed.

A circuit breaker on the circuit breaker panel protects the air conditioning electrical
system.

Whenever the throttle is in the full forward position, it actuates a micro switch which
disengages the compressor and retracts the scoop. This allows maximum power and maximum
rate of climb. The fan continues to operate and the air will remain cool for about one minute.
When the throttle is retarded approximately 1/4 inch, the clutch will engage, the scoop will
extend, and the system will again supply cool, dry air.

PIPER EXTERNAL POWER*
An optional starting installation known as Piper External Power (PEP) is accessible through
a receptacle located on the left side of the nose section aft of the cowling. An external battery

can be connected to the socket, thus allowing the operator to crank the engine without having
to gain access to the airplane’s battery.

*QOptional equipment

AIRPLANE AND SYSTEMS
ISSUED: JULY 12,1973 2-19
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SECTION 1
LIMITATIONS

The following limitations must be observed in the operation of this airplane:

A. ENGINE

Lycoming [0-540-K1AS5 (Serial nos. 7440001 through 7640065 and 7640067 through

7640071)

Lycoming I0-540-K1GS5 (Serial nos. 7640066, 7640072 and up)

ENGINE LIMITS
For all operations 2700 RPM, 300 HP

B. FUEL
100/130 minimum aviation grade fuel

C. PROPELLER

Hartzell HC-C2YK-1/8475D-4 or HC-C2YK-1( )/8475-4 or HC-C2YK-1( )F/F8475D-4

Low pitch stop 13.5° £ .2°, high pitch stop 34° + 1°-
Maximum diameter 80 inches, minimum diameter 78.5 inches

OPTIONAL PROPELLER (Ser. nos. 7440001 through 7540188 only)
Hartzell HC-C2YK-1( )/8475R-0 or HC-C2YK-1( )F/F8475R-0

Low pitch stop 12.4° £ .2°, high pitch stop 29° £ I°
Maximum diameter 84 inches, minimum diameter 82.3 inches

D. POWER INSTRUMENTS

OIL TEMPERATURE
Green Arc (Normal Operating Range)
Red Line (Maximum)

OIL PRESSURE
Green Arc (Normal Operating Range)
Yellow Arc (Caution Range)
Red Line (Minimum)
Red Line (Maximum)

FUEL PRESSURE
- Green Arc (Normal Operating Range)
Red Line (Minimum)
Red Line (Maximum)
Yellow Arc (Idle Range)

TACHOMETER
Green Arc (Normal Operating Range)
Red Line (Maximum Continuous Power)

FAA APPROVED MAY 14,1973
REVISED: FEBRUARY 2, 1976

75°F to 245°F
245°F

60 PSI to 90 PSI
25 PSI to 60 PSI
25 PSI
90 PSI

18 PSI to 40 PSI
‘ 18 PSI

40 PSI
12 PSI to 18 PSI

500 to 2700 RPM
2700 RPM

REPORT: VB-562 PAGE 3-1
MODEL: PA-32-300
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AIRSPEED LIMITATIONS AND AIRSPEED INSTRUMENT MARKINGS (Calibrated
Airspeed)

NEVER EXCEED 212 MPH
MAXIMUM STRUCTURAL CRUISE 168 MPH
MANEUVERING - . 149 MPH
FLAPS EXTENDED 125 MPH
MAXIMUM POSITIVE LOAD FACTOR 3.8
MAXIMUM NEGATIVE LOAD FACTOR No inverted maneuvers approved

AIRSPEED INSTRUMENT MARKINGS

Red Radial Line (Never.Exceed). . 212 MPH (184 KTS)
Yellow Arc (Caution Range) 168 MPH to 212 MPH
(Smooth Air Only) (146 KTS to 184 KTS)

Green Arc (Normal Operating Range) 71 MPH to 168 MPH

(62 KTS to 146 KTS)

White Arc (Flap Down) 63 MPH to 125 MPH

(55 KTS to 109 KTS)

MAXIMUM WEIGHT : 3400 LBS

C. G. RANGE
The datum used is 78.4 inches ahead of the wing leading edge at the intersection of the
straight and tapered section.

Weight . Forward Limit Rearward Limit
(Pounds) (In. Aft of Datum) (In. Aft of Datum)

3400 91.4 95.5
3300 89.0 . 96.2
2900 80.0 96.2
2400 76.0 96.2

‘Straight line variation between points given.
NOTE

It is the responsibility of the airplane owner and the pilot to
insure that the airplane is properly loaded. See Weight and
Balance Section for proper loading instructions.

H. MANEUVERS
No acrobatic maneuvers including spins approved.

REPORT: VB-562 PAGE 3-2 FAA APPROVED MAY 14,1973
MODEL: PA-32-300 :
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I. PLACARDS
In full view of the pilot:

“THIS AIRPLANE MUST BE OPERATED AS A NORMAL
CATEGORY AIRPLANE IN COMPLIANCE WITH THE
OPERATING LIMITATIONS STATED IN THE FORM OF
PLACARDS, MARKINGS AND MANUALS. NO ACROBATIC
MANEUVERS, INCLUDING SPINS, APPROVED.”

“THIS AIRCRAFT APPROVED FOR NIGHT IFR NON-ICING
FLIGHT WHEN EQUIPPED IN ACCORDANCE WITH FAR 91
OR FAR 135.”

In full view of the pilot, the following takeoff and landing check lists will be installed:

TAKEOFF CHECK LIST
Fuel on proper tank Mixture set Flaps 10° (1st notch)
Electric fuel pump on Propeller set - Trim tab - set
Engine gauges checked  Fasten belts/harness - Controls free
Alternate air.closed Doors latched
Seat backs erect . Air Conditioner - Off
LANDING CHECK LIST
Seat backs erect .Fuel on proper tank . Mixture rich
Fasten belts/harness - Electric fuel pump on  Propeller set
Air Conditioner - Off Flaps down (125 mph)

The “AIR CONDITIONER OFF” item in the above takeoff and
landing check lists is mandatory for air conditioned aircraft only.

On the instrument panel in full view of the pilot:
“ROUGH AIR OR MANEUVERING SPEED 149 MPH.”
On the instrument panel in full view of the pilot:

“DEMONSTRATED CROSSWIND COMPONENT 20 MPH.”

FAA APPROVED MAY 14,1973 REPORT: VB-562 PAGE 3-3
MODEL: PA-32-300
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In full view of the pilot: (For operation with the rear door removed)

“FOR FLIGHT -WITH THE DOOR REMOVED, SEE THE
LIMITATIONS AND PROCEDURES SECTIONS OF THE
AIRPLANE FLIGHT MANUAL.”

On the instrument panel in full view of the pilot when the AutoFlite is installed:

“FOR HEADING CHANGES: PRESS DISENGAGE SWITCH
" ON CONTROL WHEEL. CHANGE HEADING. RELEASE
DISENGAGE SWITCH.”

On the fuel selector valve cover:

“ALL WEIGHT IN EXCESS OF 3112 POUNDS MUST BE
FUEL WEIGHT ONLY. FILL TIP TANKS FIRST. USE MAIN
TANKS FIRST.”

On the instrument panel in full view of the pilot when the AutoFlite II is installed:

“TURN. AUTOFLITE ON. ADJUST TRIM KNOB FOR
MINIMUM HEADING CHANGE: FOR HEADING CHANGE,
PRESS DISENGAGE SWITCH ON CONTROL WHEEL,
CHANGE HEADING, RELEASE SWITCH. ROTATE TURN
KNOB FOR: TURN COMMANDS. PUSH TURN KNOB IN TO
ENGAGE . TRACKER. PUSH TRIM KNOB IN FOR HI
SENSITIVITY. LIMITATIONS AUTOFLITE OFF FOR
TAKEOFF AND LANDING.”

On the instrument panel in full view of the pilot when. the supplementary white strobe
lights are installed:

“WARNING - TURN OFF STROBE LIGHTS WHEN TAXIING
IN VICINITY OF OTHER AIRCRAFT, OR DURING FLIGHT
THROUGH CLOUD, FOG OR HAZE.”

In full view of the pilot, in the area of the air conditioner controls when the air conditioner
is installed:

“WARNING - AIR CONDITIONER MUST BE OFF TO INSURE
NORMAL TAKEOFF CLIMB PERFORMANCE.”

REPORT: VB-562 PAGE 34 : FAA APPROVED MAY 14, 1973
MODEL: PA-32-300 REVISED: DECEMBER 15, 1978



CHEROKEE SIX-300

J.  REAR CABIN DOOR OR REAR CABIN DOOR AND CARGO DOOR REMOVED
The following limitations must be observed in the operation of this airplane with the rear
cabin door or rear cabin door and cargo door removed:

1. The airplane may be flown with the rear cabin door or rear cabin door and cargo
door removed. Flight with the front door removed is not approved.

Maximum speed - 165 mph.

No smoking.

All loose articles must be tied down and stowed.

Jumper’s static lines must be kept free of pilot’s controls and control surfaces.
Operation approved VFR flight conditions only.

QB WN

K. LOADING LIMITATIONS
The following limitations must be observed in the operation of this airplane.

1. Fill tip tanks first; use main tanks first.

2. This airplane must not be operated at gross weights in excess of 3112 pounds
uniess the weight over 3112 pounds is fuel weight only.

3. Remove fuel from the main tanks first when required for proper weight and
balance.

L. NOSE WHEEL FAIRING REMOVED

When the nose wheel fairing is removed, two nose wheel centermg springs (part number
67168) must be installed.

M. NOISE LEVEL (Ser. nos. 7640001 and up)
No noise reduction procedures are required for this airplane. The noise level achieved
during type certification was 79.27 d B (A). No determination has been made by the
Federal Aviation Administration that the noise levels of this airplane are or should be
acceptable or unacceptable for operation at, into or out of any airport.

FAA APPROVED MAY 14, 1973 REPORT : VB-562 PAGE 3-5
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SECTION O
PROCEDURES

1. The stall warning system is inoperative with the master switch off. ..
Electric fuel pump must be on for both landing and takeoff.

Except as noted above, all operating procedures for this airplane are normal.

cal

When operating with the rear cabin door removed, it is recommended that all
occupants wear parachutes.

5. Air conditioned Models only: Warning - the air conditioner must be off to insure
normal takeoff performance.

6. Fuel System Preflight Procedure:

The fuel system should be drained daily prior to first flight and after refueling to
avoid the accumulation of water or sediment. Each fuel tank is equipped with an
individual quick drain located at the lower inboard rear comer of the tank. The fuel
strainer and a system quick drain valve are located in the fuselage at the lowest point
of the fuel system. It is important that the fuel system be drained in the following
manner:

a. Drain each tank through its individual quick drain located at the lower
inboard rear corner of the tank, making sure that enousgh fuel has been
drained to insure that all water and sediment is removed.

b. Place a container under the fuel sump drain outlet, which is located under
the fuselage. -

c. Drain the fuel strainer by pressing down on the lever located on the right
hand side of the cabin below the forward edge of the rear seat. The fuel
selector must be positioned in the following sequence: off position, left tip,
left main, right main, and right tip while draining the strainer to insure that
the fuel lines between each tank outlet and fuel strainer are drained as well
as the strainer. When the fuel tanks are full, it will take approximately 11
seconds to drain all the fuel in one of the lines between a tip tank and the
fuel strainer and approximately six seconds to drain all the fuel in one of
the lines from a main tank to the fuel strainer. When the fuel tanks are less
than full, it will take a few seconds longer.

FAA APPROVED MAY 14, 1973 REPORT: VB-562 PAGE 3-7
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CHEROKEE SIX-300

d. Examine the contents of the container placed under the fuel sump drain
outlet for water and sediment and dispose of the contents.

CAUTION

When draining any amount of fuel, care should be taken to insure
that no fire hazard exists before starting engine.

After using the under-seat quick drain, it should be checked from outside to
make sure it has closed completely and is not leaking.

REPORT: VB-562 PAGE 3-8 FAA APPROVED MAY 14, 1973
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SECTION I
PERFORMANCE

All performance is given for a weight of 3400 pounds.

Loss of altitude during stalls can be as great as 350 feet, depending on configuration and
power.

Stalling speed, in mph, (Calibrated Airspeed):

Flaps Up - 71
Flaps Down - 63

Flap deflection versus handle position is:
Istnotch - 10 degrees

2nd notch - 25 degrees
3rd notch - 40 degrees

Air Conditioned Models Only:
When the full throttle position is not used or in the event of a malfunction which

causes the compressor to operate and the condenser door to remain extended, a decrease in
rate of climb of as much as 100 fpm can be expected at all altitudes.

FAA APPROVED MAY 14, 1973 REPORT: VB-562 PAGE 3-9
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SECTION IV
OPTIONAL EQUIPMENT

NOTE

THE INFORMATION CONTAINED IN THIS SECTION
APPLIES WHEN THE RELATED EQUIPMENT IS INSTALLED

IN THE AIRCRAFT.

A. Electric Pitch Trim Installation

B. AutoFlite II Installation

C. Air Conditioner Installation .

D. Piper AutoControl III and/or AutoControl 1IIB Installation
E. Piper AltiMatic ITIC Installation

FAA APPROVED MAY 14,1973 REPORT: VB-562 PAGE 3-11
REVISED: NOVEMBER 6, 1974 MODEL: PA-32-300
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A. ELECTRIC PITCH TRIM INSTALLATION

The following emergency information applies in case of electric pitch trim
malfunction.

1. In case of malfunction, disengage electric pitch trim by operating push button
trim switch on instrument panel.

2. In emergency, electric pitch trim may be overpowered using manual pitch trim.

3. In cruise configuration, malfunction results in 10° pitch change and 50 ft
altitude variation. :

FAA APPROVED MAY 14, 1973 REPORT: VB-562 PAGE 3-13
MODEL: PA-32-300
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f
3} i. LIMITATIONS
i

D. PIPER AUTOCONTROL IIl AND/OR AUTOCONTROL IIIB INSTALLATION

a. Autopilot OFF during takeoff and landing.

1 2. PROCEDURES
' a. PREFLIGHT

i b. Autopilot use prohibited above 180 MPH CAS.

(1) Roll Section

(a)

(b)

()

(d

b. IN-FLIGHT

Place Radio Coupler in “Heading”’ mode and place A/P
ON/OFF switch in the “ON” position to engage roll section.
Rotate roll command knob Left and Right and observe
control wheel describes a corresponding Left and Right
turn, then center knob.

Set proper ‘D.G. Heading on D.G. and tum Heading Indice
to aircraft heading. Engage “Heading” mode switch and
rotate Heading Indice right and left. Aircraft control wheel
should turn same direction as Indice. While D.G. indice is
set for a left turn, grasp control wheel and override the
servo to the right. Repeat in opposite direction for right
turn.

If VOR signal available check Omni mode on Radio Coupler
by swinging Omni needle left and right slowly. Observe that
control wheel rotates in direction of needle movernent.
Disengage by placing the A/P ON/OFF switch to the “OFF”
position.

(1) Trim airplane (ball centered).

(2) Check air pressure or vacuum to ascertain that the Directional Gyro
and Attitude Gyro are receiving sufficient air.

(3) Roll Section

(a)

(b)

To engage, center Roll Command Knob, place the A/P
ON/OFF switch to the “ON” position. To turn rotate roll
command knob in desired direction. (Maximum angle of
bank should not exceed 30°.)

For heading mode, set Directional Gyro with Magnetic
Compass. Push dircctional gyro HDG knob in, rotate to
aircraft heading. Place the console HDG ON/OFF switch to
the “ON” position. To select a new aircraft heading, push
D.G. heading knob IN and rotate, in desired dxrectxon of
turn, to the desired heading.

NOTE

In HDG mode the maximum bank angles are limited to
approximately 20° and single command, heading changes should

be limited to 150°.

(HDG Indice not more than 150° from

actual aircraft heading.)

FAA APPROVED JUNE 20, 1974
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(4) VOR
(a) To Intercept:
1.

Using OMNI Bearing Selector, dial desired course,

inbound or outbound.
2. Set identical heading on Course Selector D.G.

3. After aircraft has stabilized, position coupler mode
selector knob to. OMNI mode. As aircraft nears
selected radial, interception and crosswind correction
will be automatically accomplished without further

switching.
NOTE

If aircraft position is less than 45° from selected radial, aircraft
will intercept before station. If position is more than 45°,
interception will occur after station passage. As the aircraft nears
the OMNI station, (1/2 mile) the zone of confusion will direct an
“S” turn in alternate directions as the OMNI indicator needle
swings. This alternate banking limited to the standard D.G. bank
angle, is an indication of station passage.

(b) To select new course:

1. To select a new course or radial, rotate the HDG indice
to the desired HDG (match course).

2. Rotate OBS to the new course. Aircraft will
automatically turn to the intercept heading for the
new course,

(¢) To change stations:

1. If same course is desired, merely tune receiver to new
station frequency. _

2. If different course is desired, position coupler mode
selector to6 HDG mode. Dial course selector D.G. to
new course. Dial OBS to new course and, position
coupler mode selector to @MNI mode.

(5) VOR Approach
Track inbound to station as described in VOR navigation section.
After station passage:
(a) Dial outbound course on Course Selector D.G., then dial
same course on OBS.
(b) After established on outbound radial, position coupler
" mode selector to HDG mode and select outbound procedure
turn heading. After 40 seconds to 1 minute select a turn in
the desired direction with the Course Selector D.G. to the
inbound proceduse turn heading.
(c) Set OBS to inbound course.
(d) When aircraft heading is 45° to the inbound course, dial

Course Selector D.G. to: inbound course and position

coupler mode selector to OMNI mode.

REPORT: VB-562 PAGE 3-20 FAA APPROVED JUNE 20, 1974
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NOTE

For precise tracking over OMNI station, without “S” tumn,
position coupler mode selector to HDG mode just prior to

station passage. If

holding pattern is desired, position coupler

mode selector to HDG mode at station passage inbound and
select outbound heading in direction of turn. After elapsed time,
dial inbound course on Course Selector D.G. When aircraft
heading is 45° to radial, position coupler mode selector to OMNI

mode.

(6) LOC Approach Only

(a)

(b)

(<)

(d)

To intercept dial ILS outbound course on Course Selector
D.G. When stabilized, position coupler mode selector to
LOC REV mode. -

After interception and when beyond outer marker, position
coupler mode selector to HDG mode and dial outbound
procedure turn heading. After one minute, dial inbound
procedure turn heading in direction of turn.

When aircraft heading is 45° to ILS inbound course dial
inbound course on Course Selector D.G. and position
coupler mode selector to LOC NORM mode.

At the missed approach point (M.A.P.), or when missed
approach is elected, position coupler mode selector to HDG
mode and execute missed approach procedure.

(7) LOC Approach - Back Course (Reverse)

(a)

(b)

(¢)

(d)

(e)

FAA APPROVED JUNE 20, 1974

To intercept dial ILS Back Course outbound heading on
Course Selector D.G. When stabilized, position coupler
mode selector to LOC NORM mode. .

After interception and when beyond fix, position coupler
mode selector to HDG and dial outbound procedure turn
heading. After one minute, dial inbound procedure turn
heading in direction of turn.

When heading 45° to inbound course, dial inbound course
on Course Selector D.G. and position coupler mode selector
to LOC REV mode.

Approximately 1/2 mile from runway, position coupler
mode selector to HDG mode to prevent “S” turn over ILS
station near runway threshold. '

Missed approach - same as Front Course. (See (6) d)

REPORT: YB-562 PAGE 3-21
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c. EMERGENCY OPERATION

N

(2)
3

4

In an emergency the AutoControl can be disconnected by placing the
A/P ON/OFF switch to the “OFF” position.,

The AutoControl can be overpowered at either control wheel.

An Autopilot runaway, with a 3 second delay in the initiation of
recovery, while operating in a climb, cruise or descending flight could
result in a 38° bank and 40 foot altjitude loss. ‘

An Autopilot runaway, with a' 1 second delay in the initiation of
recovery, during an approach operation, coupled or uncoupled, could
result in an 8° bank and 10 foot altitude loss.

3. PERFORMANCE
No change.
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CHEROKEE SIX - 300

EMERGENCY PROCEDURES

INTRODUCTION

This section contains procedures that are recommended if an emergency condition should
occur during ground operation, takeoff, or in flight. These procedures are suggested as the best
course of action for coping with the particular condition described, but are not a substitute for
sound judgment and common sense. Since emergencies rarely happen in modern aircraft, their
occurrence is usually unexpected, and the best corrective action may not-always be obvious.
Pilots should familiarize themselves with the procedures given in this section and be prepared to
take appropriate action should an emergency arise.

Most basic emergency procedures, such as power off landings, are a normal part of pilot
training. Although these emergencies are discussed here, this information is not intended to
replace such training, but only to provide a source of reference and review, and to provide
information on procedures which are not the same for all aircraft. It is suggested that the pilot
review standard emergency procedures periodically to remain proficient in them.

ENGINE POWER LOSS DURING TAKEOFF

The proper action to be taken if loss of power occurs during takeoff will depend on

circumstances.

1. If sufficient runway remains for a normal landing, land stra:ght ahead.

2. If insufficient runway remains, maintain a safe airspeed and make only a shallow tumn
if necessary to avoid obstructions. Use of flaps depends on circumstances. Normally,
flaps should be fully extended for touchdown.

3. If you have gained sufficient altitude to attempt a restart, proceed as follows:

a. MAINTAIN SAFE AIRSPEED

b. FUEL SELECTOR - SWITCH TO ANOTHER TANK CONTAINING FUEL
c. ELECTRIC FUEL PUMP - CHECK ON

d. MIXTURE - CHECK RICH

e. ALTERNATE AIR -ON

NOTE

If engine failure was caused by fuel exhaustion, power will not be
regained after tanks are switched until empty fuel lines are filled,
which may require up to ten seconds.

If power is not regained, proceed with the POWER OFF LANDING procedure.

EMERGENCY PROCEDURES
ISSUED: JULY 12,1973
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ENGINE POWER LOSS IN FLIGHT

Complete engine power loss is usually caused by fuel flow interruption, and power will be

restored shortly after fuel flow is restored. If power loss occurs at low altitude, the first step is
to prepare for an emergency landing (See POWER OFF LANDING). Maintain an airspeed of at
least 100 MPH 1AS, and if altitude permits, proceed as follows:

Fuel Selector - Switch to another tank containing fuel.

Electric Fuel Pump - On

Mixture - Rich

Alternate Air - On

Engine Gauges Check for an indication of the cause of power loss.

If no fuel pressure is indicated, check tank selector position to be sure it is on a tank
containing fuel.

Sa i g (9 12 1=

When power is restored:
8. Alternate Air - Off
9. Electric Fuel Pump - Off

If the above steps do not restore power, prepare for an emergency landing.

If time permits:

1. Ignition Switch - “L” then “R” then back to “BOTH.”

2. Throttle and Mixture - Different settings. (This may restore power if the problem is
too rich or too lean a mixture, or if there is partial fuel system restriction.)

3. Try other fuel tanks. (Water in the fuel could take some time to be used up, and
allowing the engine to windmill may restore power. If power loss is due to water, fuel
pressure indications will be normal.)

. NOTE
If engine failure was caused by fuel exhaustion, power will not be
regained after tanks are switched until empty fuel lines are filled,
which may require up to ten seconds.

If power is not restored, proceed with POWER OFF LANDING procedure.

EMERGENCY PROCEDURES
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POWER OFF LANDING

If loss of power occurs at altitude, trim the aircraft for best gliding angle (100 MPH IAS,
Air Cond. - OFF), and look for a suitable field. If measures taken to restore power are not
effective, and if time. permits, check your charts for airports in the immediate vicinity; it may be
possible to land at one if you have sufficient altitude. At best gliding angle, with the engine
windmilling and the propeller control in full “DECREASE RPM,” the airplane will travel
approximately one and one half miles for each one thousand feet of altitude. If possible, notify
the FAA by radio of your difficulty and intentions. If another pilot or passenger is aboard, let
them help.

When you have located a suitable field, establish a spiral pattern around this field. Try to
be at 1000 feet above the field at the downwind position to make a normal approach. When the
field can easily be reached, slow up to 90 MPH IAS for the shortest landing. Excess altitude may
be lost by widening your pattern, using flaps or slipping, or a combination of these.

Touchdown should normally be made at the lowest possible airspeed, with full flaps.

When committed to landing:

1. Ignition-Off

2. Master Switch - Off

3. Fuel Selector - Off

4. Mixture - Idle Cut-Off

5. Seat Belt (and harness if available) - Tight

PROPELLER OVERSPEED

Propeller overspeed is caused by a malfunction in the propeller governor, or low oil
pressure, which allows the propeller blades to rotate to full low pitch. If this should occur,
proceed as follows:

1. THROTTLE - RETARD

2. OIL PRESSURE - CHECK
3. PROPELLER CONTROL - FULL DECREASE RPM, THEN SET IF ANY CONTROL
" IS AVAILABLE. '
4. REDUCE AIRSPEED :
5. THROTTLE - AS REQUIRED TO REMAIN BELOW 2700 RPM.
EMERGECNY PROCEDURES
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SPINS

Intentional spins are prohibited in this aircraft. If a spin is inadvertently entered,
immediately use the following recovery procedures:.

1. THROTTLE -IDLE
2. RUDDER - FULL OPPOSITE TO DIRECTION OF ROTATION
3. CONTROL WHEEL - FULL FORWARD
4. RUDDER - NEUTRAL (WHEN ROTATION STOPS)
5. CONTROL WHEEL - AS REQUIRED TO SMOOTHLY REGAIN LEVEL FLIGHT
ATTITUDE
OPEN DOOR

The cabin door on the Cherokee is double latched, so the chances of its springing open in
flight at both the top and bottom are remote. However, should you forget the upper latch, or
not fully engage the lower latch, the door may spring partially open. This will usually happen at
takeoff or soon afterward. A partially open door will not affect normal flight characteristics,
and a normal landing can be made with the door open.

4 If both upper and lower latches are open, the door will trail slightly open, and airspeed will
bé reduced slightly. '

To close the door in flight, proceed as follows:

1. Slow aircraft to 100 MPH IAS.

2. Cabin Vents - Close

3. Storm Window - Open

4. If upper latch is open - latch. If lower latch is open - open top latch, push door
further open, and then close rapidly. Latch top latch.

A slip in the direction of the open.door will assist in latching procedure.

EMERGENCY PROCEDURES
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FIRE

The presence of fire is noted through smoke, smell, and heat in the cabin. It is essential
that the source of the fire be promptly identified through instrument readings, character of the
smoke, or other indications, since the action to be taken differs somewhat in each case.

SOURCE OF FIRE - CHECK

1. Electrical Fire (Smoke in Cabin):

a,
b.
c.
d.

Master Switch - Off
Vents - Open

Cabin Heat - Off

Land as soon as possible.

2. Engme Fire (In Flight):

moQa0oe

Fuel Selector - Off

Throttle - Closed

Mixture - Idle Cut-Off

Heater - Off (In all cases of fire)
Defroster - Off (In all cases of fire)
If terrain permits, land immediately.

NOTE

The possibility of an engine fire in flight is extremely remote.
The procedure given above is general and pilot judgment should
be the deciding factor for action in such an emergency.

3. Engine Fire (During Start):

Engme fires during start are usually the result of overpriming. The following

procedure is designed to draw the excess fuel back into the induction system.

a.

If engine has not started:

(1) Mixture - Idle Cut-Off

(2) Throttle - Open
(3) Tum engine with starter (This is an. attempt to pull the fire into the
engine.)

b. If engine has already started and is running, continue operating to try pulling the
fire into the engine.

c. In either case stated in (a) and (b), if the fire continues longer than a few
seconds, the fire should be extinguished by the best available external means.

d. If external fire extinguishing is to be applied:
(1) Fuel Selector Valves - Off
(2) Mixture - Idle Cut-Off

EMERGENCY PROCEDURES
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LOSS OF OIL PRESSURE

Loss of oil pressure may be either partial or complete. A partial loss of oil pressure usually
indicates a malfunction in the oil pressure regulating system, and a landing should be made as
soon as possible to investigate the cause and prevent engine damage.

A complete loss of oil pressure indication may signify oil exhaustion or may be the result
of a faulty gauge. In either case, proceed toward the nearest airport, and be prepared for a
forced landing. If the problem is not a pressure gauge malfunction, the engine may stop
suddenly. Maintain altitude until such time as a dead stick landing-can be accomplished. Don’t
change power settings unnecessarily, as this may hasten complete power loss.

Depending on the circumstances, it may be advisable to make ;in off airport landing while
power is still available, particularly if other indications of actual oil pressure loss, such as sudden
increases in temperatures, or oil smoke, are apparent, and an airport is not close.

If engine stoppage occurs, proceed to POWER OFF LANDING.

LOSS OF FUEL PRESSURE

# 1. Electric Boost Pump - On
% 2. Fuel Selector - Check on full tank

If problem is not an empty fuel tank, land as soon as practical and have engine-driven fuel
pump checked.

HIGH OIL TEMPERATURE

An abnormally high oil temperature indication may be caused by a low oil level, an
obstruction in the oil cooler, damaged or improper baffle seals, a defective gauge, or other
causes. Land as soon as practical at an appropriate airport and have the cause investigated.

A steady, rapid rise in oil temperature is a sign of trouble. Land at the nearest airport and
let a mechanic investigate the problem. Watch the oil pressure gauge for an accompanying loss
of pressure.

EMERGENCY PROCEDURES
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ALTERNATOR FAILURE

Loss of alternator output is detected through zero reading on the ammeter. Before
executing the following procedure, insure that the reading is zero and not merely low by
actuating an electrically powered device, such as the landing light. If no increase in the ammeter
reading is noted, alternator failure can be assumed.

.. 1. Reduce Electrical Load.
"7 2. Altemator Circuit Breakers - Check
3. “Alt” Switch - Off (for 1 second), then On

If the ammeter continues to indicate no output, or alternator will not stay reset, turn off
“Alt” switch, maintain minimum electrical load and land as soon as practical. All electrical load
is being supplied by the battery.

ENGINE ROUGHNESS

Engine roughness may be caused by dirt in the injector nozzles, induction system icing, or
ignition problems. To eliminate roughness, proceed as follows:

1. Mixture - Adjust for maximum smoothness. Engine will run rough if too rich or too
lean,
Alternate Air-On
Electric Fuel Pump - On
Fuel Selector - Change tanks to see if fuel contamination is the problem.
Engine Gauges - Check for abnormal readings. If any gauge readings are abnormal,
proceed accordingly.
Magneto Switch - “L” then “R,” then back to “BOTH.” If opcration is satisfactory
on either magneto, proceed on that magneto at reduced power, with mixture full rich,
to a landing at the first avaijlable airport.

S Lhhwe

If roughness persists, prepare fora precyutionary_landing at pilot’s discretion.

EMERGENCY PROCEDURES
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WEIGHT AND BALANCE

In order to achieve the performance, safety and good flying characteristics which are
designed into the airplane, it must be flown with the weight and center of gravity (C.G.)
position wthin the approved envelope. The aircraft offers a tremendous flexibility of loading.
However, you cannot fill the airplane, with the maximum number of adult passengers, full fuel
tanks and maximum baggage. With the flexibility comes responsibility. The pilot must ensure
that the airplane is loaded within the loading envelope before he makes a takeoff.

Misloading carries consequences for any aircraft. An overloaded airplane will nof fake off,
climb or cruise as well as a properly loaded one. The heavier the airplane is loaded, the less
climb performance it will have.

Center of gravity is a determining factor in flight characteristics. If the C.G. is too far
forward in any airplane, it may be difficult to rotate for takeoff or landing. If the C.G. is too far
aft, the airplane may rotate prematurely on takeoff or try to pitch up dunng climb.
Longxtudmal stability will be reduced. This can lead to inadvertent stalls and even spins; and
spin recovery becomes more difficult as the center of gravity moves aft of the approved limit.

: A properly loaded aircraft, however, will perform as intended. This airplane is designed to
“provide excellent performance and safety within the flight envelope. Before the airplane is
delivered, it is weighed, and a basic weight and C.G. location is computed. (Basic weight consists
of the empty weight of the aircraft plus the unusable fuel and full oil capacity.) Using the basic
weight and C.G. location, the pilot can easily determine the weight and C.G. position for the
loaded airplane by computing the total weight and moment and then determining whether they
are within the approved envelope.

The basic weight and C.G. location for a particular airplane are recorded in the aircraft log
book or in the weight and balance section of the Airplane Flight Manual. The current values
should always be used. Whenever new equipment is added or any modification work is done, the
mechanic responsible for the work is required to compute a new basic weight and basic C.G.
position and to write these in the aircraft log book. The owner should make sure that it is done.

A weight and balance calculation can be helpful in determining how much fuel or baggage
can be boarded so as to keep the C.G. within allowable limits. If it is necessary to remove some
of the fuel to stay within maximum allowable gross weight, the pilot should not hesitate to do
so.

The following pages are forms used in weighing an airplane in production and in computing
basic weight, basic C.G. position, and useful load. Note that the useful load includes fuel, oil,
baggage, cargo and passengers. Following this is the method for computing takeoff weight and
CG.

ISSUED: MAY 14,1973 REPORT: VB-551 PAGE 5-1
MODEL: PA-32-300
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WEIGHT AND BALANCE DATA
WEIGHING PROCEDURE

At the time of delivery, Piper Aircraft Corporation provides each airplane with the licensed
empty weight and center of gravity location. This data is on Page 5-7.

The- removal or addition of an excessive -amount of equipment or excessive airplane
modifications can affect the licensed empty weight and empty weight center of gravity. The
following is a weighing procedure to determine this licensed empty weight and center of gravity

location:

1.  PREPARATION

a.

Be certain that all items checked in the airplane equipment list are installed
in the proper location in the airplane.

Remove excessive dirt, grease, moisture, foreign items such as rags and tools
from the airplane before weighing.

Defuel airplane. Then open all fuel drains until all remaining fuel is drained.
Operate engine on each tank until all undrainable fuel is used and engine
stops.

Drain all oil from the engine, by means of the oil drain, with the airplane in
ground attitude. This will leave the undrainable oil still in the system.
Engine oil temperature should be in the normal operating range before
draining.

Place pilot and copilot seats in fourth (4th) notch, aft of forward position.
Put flaps in the fully retracted position and all control surfaces in the
neutral position. Tow bar should be in the proper location and all entrance
and baggage doors closed.

Weigh the airplane inside a closed building to preveﬁt errors in scale
readings due to wind.

2. LEVELING

a.

b.

With airplane on scales, block main gear oleo pistons in the fully extended
position.

Level airplane (see diagram) deflating nose wheel tire, to center bubble on
level.

ISSUED: MAY 14, 1973 REPORT: VB-551 PAGE 5-3
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Yol
3. WEIGHING - AIRPLANE EMPTY WEIGHT

a.  With the axrplane level and brakes released, record the weight shown on
each scale. Deduct the tare, if any, from each reading.

Scale Net
Scale Position and Symbol Reading Tare Weight

Nose Wheel (N)

Right Main Wheel - (R)

Left Main Wheel (L)

Airplane Empty Weight, as Weighed (T)

4. EMPTY WEIGHT CENTER OF GRAVITY

a. The following geometry applies to the PA-32-300 airplane when airplane is
level (See Item 2).

Level Points
(Fuselage Left Side)

C.G

Wing Leading Edge

N R+L

T. . |
T4 )OO\ -
5 G.
l
E

The datum is 78.4 inches ahead
of the wing leading edge at the

A= intersection of the straight and

tapered section.
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b. Obtain measurement “A” by measuring from a plumb bob dropped from
the wing leading edge, at the intersection of the straight and tapered
section, horizontally and parallel to the -airplane centerline, to the main
wheel centerline.

¢. Obtain measurement “B” by measuring the distance from the main wheel
centerline, horizontally and parallel to the airplane centerline, to each side
of the nose wheel axle. Then average the measurements.

d. The empty weight center of gravity (as weighed including optional
equipment and undrainable oil) can be determined by the following
formula:

C.G.Arm = 784+ A -B(N)
T

C.G.Amm = 784 +( )-( ) ( )= inches
( )

5. LICENSED EMPTY WEIGHT AND EMPTY WEIGHT CENTER OF GRAVITY

Weight Arm Moment
Empty Weight (as weighed)
Unusable Fuel (.4 gallon) +2.3 103.0 +237
Licensed Empty Weight
ISSUED: MAY 14, 1973 REPORT: VB-551 PAGE 5-5
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WEIGHT AND BALANCE DATA
MODEL PA-32-300 CHEROKEE
Airplane Serial Number
Registration Number
Date
AIRPLANE BASIC WEIGHT
C.G. Am
Weight X (Inches Aft = Moment
Item - (Lbs) of Datum) (In-Lbs)
, Actual
*Empty Weight Computed
Unusable Fuel (3.2 pints) 2.3 103.0 237
Standard Empty Weight
Optional Equipment
Licensed Empty Weight J
Oil (12 quarts) 225 16.6 34|
Basic Weight

*Empty weight is defined as dry empty weight (including paint and hydraulic fluid) plus
2.4 Ibs undrainable engine oil. ’ '
AIRPLANE USEFUL LOAD - NORMAL CATEGORY OPERATION
(Gross Weight) - (Licensed Empty Weight) = Useful Load
(3400 Ibs) - { 1bs) = Ibs.
THIS LICENSED EMPTY WEIGHT, C. G. AND USEFUL LOAD ARE FOR THE

AIRPLANE AS DELIVERED FROM THE FACTORY. REFER TO APPROPRIATE
AIRCRAFT RECORD WHEN ALTERATIONS HAVE BEEN MADE.

ISSUED: MAY 14, 1973 REPORT: VB-551 PAGE 5-7
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C. G. RANGE AND WEIGHT INSTRUCTIONS

1. Add the weight of all items to be loaded to the basic weight.
Use the loading graph to determine the moment of all items to be carried in the airplane,

Add the moment of all items to be loaded to the basic weight moment.

L

Divide the total moment. by the total weight to-determine the C.G.-location; -

5. By using the figures of Item 1 and Item 4, locate a point on the C.G. range and weight
graph. If the point falls within the C.G. envelope, the loading meets the weight and balance

requirements.
SAMPLE LOADING PROBLEM (Normal Category)
Arm Aft
B Weight Datum Moment
{ (Lbs) (Inches) (In-Lbs)
?‘ Basic Weight
Pilot and Front bassenger 340.0 85.5 29070
Passengers (Center Seats) 340.0 118.1 40154
Passengers (Rear Seats) 340.0 1587 52938
* Passenger (Jump Seat)* 118.1
Fuel (84-Gallon Maximum) 95.0
Baggage (Forward) 42.0
Baggage (Aft) ‘ 178.7
Total Loaded Airplane
The center of gravity (C.G.) of this sample loading problem is at- inches aft of the
datum line. Locate this point ( ) on the C.G. range and weight graph. Since this point

falls within the weight - C.G. envelope, this loading meets the weight and balance requirements.

IT IS THE RESPONSIBILITY OF THE PILOT AND AIRCRAFT OWNER TO INSURE
THAT THE AIRPLANE IS LOADED PROPERLY.

*Qptional Equipment.

REPORT: VB-551 PAGE 5-8 ISSUED: MAY 14, 1973
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LOADING GRAPH
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C. G. RANGE AND WEIGHT
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CHEROKEE SIX - 300

OPERATING INSTRUCTIONS

PREFLIGHT

The airplane should be given a thorough preflight and walk-around inspection. The
preflight should include a check of the airplane’s operational status, computation of weight and
C.G. limits, takeoff distance; and in flight performance. A weather briefing should be obtained
for the intended flight path, and any other factors relating to a safe flight should be checked
before takeoff. .

Walk-Around Inspection
I. Release seat belts securing the control wheel.
Master switch ON.
Check fuel quantity gauges (four tanks).
Master switch and ignition OFF.
Check for external damage and operational interference of control surfaces or
hinges.
Insure that wings and control surfaces are free of snow, ice or frost.
Visually check wing tip tank fuel supply; secure caps.
Drain wing tip tank sumps (See Description - Airplane and Systems Section for
procedure).

pPReow

w
orgo

...............................

OPERATING INSTRUCTIONS
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Check navigation lights.

Visually check main fuel tank fuel supply; secure caps.

Drain main fuel tank sumps (See Description - Airplane and Systems Section for
procedure),

Check that fuel system vents are open.

Check main gear shock struts for proper inflation (4-1/2 inches).

Check tires for cuts, wear, and proper inflation.

Check brake blocks for.wear and damage.

On left wing check pitot head. Remove cover if used; check that holes are clear.
Check windshield for cleanliness.. .

Check the propeller and spinner for defects or nicks.

Check for obvious fuel or oil leaks.’

Check oil level. (Insure dipstick is properly seated.)

Check cowling and inspection covers for security.

Check nose wheel tire for inflation, wear. :

Check nose wheel shock strut for proper inflation (3-1/4 inches).

Check air inlets for foreign. matter. - ‘

Check alternator belt tension.

Stow tow bar and control locks if used.

Check baggage for proper storage and security.

Ciose and secure

Drain fuel strainer sump (See Description - Axrplame and Systems Section for
procedure),.

Upon entering the alrcraft ‘ascertain that all primary flight controls operate
properly.

Close and secure the fore and aft cabin doors.

Check that required papers are in order and in the airplane.

Fasten seat belts and shoulder harness. Check function of inertia reel.

STARTING ENGINE

72

After completing the preflight inspection:
1.  Set brakes ON.

2. Set the propeller in full INCREASE RPM.

3. Select the desired tank with the fuel selector,

STARTING ENGINE WHEN COLD

O NoL RLNe

Open the throttle approximately 1/2 inch.

Turn the master switch ON.

Turn the auxiliary electric fuel pump ON.

Move the mixture control to FULL RICH until an indication is noted on the fuel
flow meter. (Engine is primed.)

Move the mixture ¢ontro] to IDLE CUT-OFF.

Engage the starter by rotating the magneto switch clockwise and pressing in.
When the engine fires, release the magneto switch; advance the mixture control
to FULL RICH; move the throttle to the desired setting.

If the engine does not fire within five to ten seconds, disengage the starter and

reprime.

OPERATING INSTRUCTIONS
ISSUED: JULY 12,1973
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STARTING ENGINE WHEN HOT

Open the throttle approximately 1/2 inch.

Turn the master switch ON.

Turn the auxiliary electric fuel pump ON.

Mixture control in IDLE CUT-OFF.

Engage the starter by rotating the magneto switch clockwise and pressing in.
When the engine fires, release the magneto switch; advance the mixture; move
the throttle to the desired setting.

NP WM —

STARTING ENGINE WHEN FLOODED

Open the throttle full.

Turn the master switch ON.

Turn the auxiliary electric fuel pump OFF.

Mixture control in IDLE CUT-OFF. -

Engage the starter by rotating the magneto switch clockwise and pressing in.
When the engine fires, release the magneto switch; advance the mixture; retard
the throttle.

MR WN -

When the engine is firing evenly, advance the throttle to 800 RPM. If oil pressure is not
indicated within thirty seconds, stop the engine and determine the trouble. In cold weather it
will take a few seconds longer to get an oil pressure indication. If the engine has failed to start,
refer to the Lycoming Operating Handbook, Engine Troubles and Their Remedies.

Starter manufacturers recommend that cranking periods be limited to thirty seconds with a
two minute rest between cranking periods. Longer cranking periods will shorten the life of the
starter.

STARTING WITH EXTERNAL POWER SOURCE*

An optional feature called Piper External Power (PEP) allows the operator to use an
external battery to crank the engine without having to gain access to the airplane’s battery.

The procedure is as follows:

1. Turn the airplane master switch to OFF,

2. Connect the RED lead of the PEP kit jumper cable to the POSITIVE (+)
terminal of an external 12-volt battery and the BLACK lead to the NEGATIVE
(-) terminal. '

Insert the plug of the jumper cable to the socket located on the fuselage.

Turn the airplane master switch ON and proceed with the normal engine starting
technique.

After the engine has starter, turn the master switch OFF and disconnect the
jumper cable from the airplane. ,
Turn the master switch ON and check the alternator ammeter for indication of
output. DO NOT ATTEMPT FLIGHT IF THERE IS NO INDICATION OF
ALTERNATOR OUTPUT.

*Optional equipment

o v Aw

OPERATING INSTRUCTIONS
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WARM-UP

Warm-up the engine at 1000 to 1200 RPM. Avoid prolc;nged idling at low RPM, as this
practice may result in fouled spark plugs.

Takeoff may be made as soon as the ground check is completed, provided that the throttle
may be opened fully without backfiring or skipping, and without a reduction in engine oil
pressure.

Do not operate the engine at high RPM when running up or taxiing over ground containing
loose stones, gravel or any loose material that may cause damage to the propeller blades.

GROUND CHECK

The magnetos should be checked at 2000 RPM with the propeller set at high RPM. Drop

off on either magneto should not exceed 175 RPM and the difference between the magnetos

should not exceed 50 RPM. Operation on one magneto should not exceed 10 seconds.

Check the vacuum gauge; the indicator should read 5.0” + .1”* Hg at 2000 RPM.
Check both oil temperature and oil pressure. The temperature may be low for some tune 1f
the engme is being run for the first time of the day, but as long as the pressure is within limits
the engine is ready for takeoff.

Check the annunciator panel lights with the press-to-test button®.

The propeller control should be moved through its complete range to check for proper
operation, and then placed in full INCREASE RPM for takeoff. To obtain maximum RPM, push
the pedestal mounted control fully forward on the instrument panel. Do not allow a drop of
more than 500 RPM during this check. In cold weather the propeller control should be cycled
from high to low RPM at least three times before takeoff to make sure that warm engine oil has
circulated.

The electric fuel pump should be turned off after starting or during warm-up to make sure
that the engine driven pump is operating. Prior to takeoff the electric pump should be turned
ON agam to prevent loss of power during takeoff should the engine driven pump fail. The
engine is warm enough for takeoff when the throttle can be opened without the engine
faltering.

*Serial nos. 7540001 and up
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TAKEOFF

Just before takeoff the following items should be checked:
1. Fuel on proper tank -

2. Electric fuel pump on

3. Engine gauges checked

4. Alternate air closed

5. Mixture set

6. Propeller set

7. Seat backs erect

8. Fasten belts/harness

9. Empty seats - seat belts snugly fastened
10. Flaps 10° (1st notch)

11. Trim tab set

12. Controls free

13. Doors latched

14. Air conditioner off

The takeoff technique is conventional for the Cherokee Six. The tab should be set slightly
aft of neutral, with the exact setting determined by the loading of the aircraft. Allow the
airplane to accelerate to 65 to 70 MPH, then ease back on the wheel enough to let the airplane
fly itself off the ground. Premature raising of the nose, or raising it to an excessive angle, will
result in a delayed takeoff. After takeoff let the aircraft accelerate to the desired climb speed by
~ lowering the nose slightly.

Takeoffs are normatly made with flaps extended 10° (first notch).

Short Field, Obstacle Clearance

Lower flaps to 25° (second notch), accelerate aircraft to 65-70 miles per hour and ease
back on the wheel to rotate. After breaking ground, accelerate to best angle of climb speed, 95
miles per hour, and climb past obstacle. Continue climb and accelerate to best rate of climb
speed, 105 miles per hour, and slowly retract the flaps.

Short Field, No Obstacle:

_ Lower flaps to 25° (second notch), accelerate aircraft to 65-70 miles per hour and ease
back on the wheel to rotate. After breaking ground, accelerate to best rate of climb speed, 105
miles per hour, and slowly retract the flaps while climbing out.

Soft Field, Obstacle Clearance:

Lower flaps to 25° (second notch), accelerate aircraft, pull nose gear off as soon as
possible and lift off at lowest possible airspeed. Accelerate just above the ground to best angle
of climb speed, 95 miles per hour, to climb past obstacle clearance height. Continue climb while
accelerating to best rate of climb speed 105 miles per hour, and slowly retract the flaps.

Soft Field, No Obstacle:

Lower flaps to 25° (second notch), accelerate aircraft, pull nose gear off as soon as
possible and lift off at lowest possible airspeed. Accelerate just above the ground to best rate of
climb speed, 105 miles per hour, and climb out while slowly retracting the flaps.

OPERATING INSTRUCTIONS
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CLIMB

The best rate of climb at gross weight will be obtained at 105 miles per hour. The best
angle of climb may be obtained at 95 miles per hour. At lighter than gross weight these speeds
are reduced somewhat.* For climbing en route, a speed of 115 miles per hour is recommended.
This will produce better forward speed and increased visibility over the nose during the climb.

When reaching the desired altitude, the electric fuel pump may be turned off.

STALLS

The stall characteristics of the Cherokee Six are conventional. Visual ‘stall warning is
provided by a red light located on the left side of the instrument panel which illuminates
automatically between 5 and 10 miles per hour above the stall speed. The gross weight stalling
speed of the Cherokee Six with power off and full flaps is 63 miles per hour. With the flaps up
this speed is increased 8 miles per hour. Loss of altitude during stalls can be as great as 350 feet,
depending on configuration and power. The stall speed chart is at gross weight. Stall speeds. at
l%ver weights will be correspondingly less. :

Stall speed in mph (Calibrated Airspeed):

Flaps Up - 71
Flaps Down - 63

CRUISING

The cruising speed of the Cherokee Six is determined by many factors, including power
setting, altitude, temperature, loading, and equipment installed on the airplane.

The normal maximum cruising power is 75% of the rated horsepower of the engine. True
airspeeds, which can be obtained at various altitudes and power settings, can be determined
from the Performance Charts Section.

When selecting cruising RPM below 2300, limiting manifold pressure for continuous
operation, as specified by the appropriate “Avco-Lycoming Operator’s. Manual,” should be
observed.

To obtain the desired power, set the manifold pressure and RPM according to the power
setting table in this manual. After the desired power settings have been set up, adjust. the
mixture control for corresponding best power setting .as indicated by the fuel flow meter. The
low side of the power setting, as shown on the fuel flow meter, indicates best economy for that
percent of power while the high side indicated best power.

*To obtain the performance presenied in the Performance Section of this manual, full power
(full throttle and 2700 RPM) must be used.

OPERATING INSTRUCTIONS
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Use of the mixture control in cruising flight reduces fuel consumption significantly,
especially at higher altitudes. The mixture should be leaned during cruising operation above
5000 feet altitude and at pilot’s discretion at lower altitudes when 75% power or less is being
used. If any doubt exists as to the amount of power being used, the mixture should be in the
FULL RICH position for all operations under 5000 feet.

To lean the mixture, disengage lock® and pull the mixture control until the engine
‘becomes rough, indicating that the lean mixture limit has been reached in the leaner cylinders.
Then enrich the mixture by pushing the control towards the instrument panel until engine
operation becomes smooth. The fuel flow meter will give a close approximation of the fuel
‘being consumed.

If the airplane is equipped with the optional exhaust.gas temperature (EGT) gauge, a more
accurate - means - of  leaning - is -available to the pilot. For this procedire, refer to the
*Avco-Lycoming Operator’s Manual.”

In order to keep the airplane in best lateral trim during cruise flight, the fuel should be
used alternately from each main tank, and when these are nearly ‘exhausted, from each tip tank.
It is recommended that one main tank be used for one hour after takeoff, the other main tank
used until nearly exhausted, then return to the first main tank. When nearly exhausted, turn to
one tip tank and alternate at one-half hour intervals to maintain lateral trim.

The following listing contains, as a reminder, a few of the more highly recommended fuel
operation procedures:

1. Fuel quantlty should be visually checked in all fuel tanks before entering the aircraft.

2. After using the underseat quick drain, it should be checked from outside the aircraft
to make sure it has closed completely, and is not leaking.

3. Takeoff should be made on the tank with the highest quantity of fuel to assure best
fuel flow, and this tank selected before or immediately after starting in order to allow
fuel ﬂow to be adequately established before takeoff. The tank thh the h:ghest
quantity of fuel should be selected for landing.

4. Fuel tank selection at low altitude is not recommended, since little recovery time is
available in the event of an error in tank selection. When switching tanks, make sure

~ that the selector drops into a detent; and is lined up with the desired tank.

5. The electric fuel pump should be turned on before switching tanks, and should be left
on for a short period thereafter.

6. To preclude making a hasty selection, and to provxde continuity of flow, the selector
should be changed to another tank before fuel is exhausted from the tank in use.

7. Operation of the engine driven fuel pump should be checked while taxiing or during
pretakeoff engine run up by switching off the electric fuel pump and observing fuel
pressure.

8. During cruise, the electric' fuel pump should be in the off position so that any
malfunction of the engine driven fuel pump is immediately apparent.

-9. If signs of fuel starvation should occur at any time during flight, fuel exhaustion
should be suspected, at which time the fuel selector should be immediately positioned
to a full tank and the electric fuel pump switched to the on position.

10. When the seventh seat is used, all weight in excess of 3112 pounds must be in fuel
weight only. Fill tip tanks first and use fuel from main tanks first.

*Serial nos. 7540001 and up
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TURBULENT AIR OPERATION

In keeping with good operating practice used in all aircraft, it is recommended that when
turbulent air is encountered or expected, the airspeed be reduced to maneuvering speed to
reduce the structural loads caused by gusts and to allow for inadvertent speed build-ups which
may occur as a result of the turbulence or of distractions caused by the conditions.

MANEUVERS |

Intentional spins are prohibited in this airplane. In the event that an inadvertent spin
occurs, standard recovery technique should be used immediately.
APPROACH AND LANDING

Before landing check list:

1.  Seat backs erect
2. Fasten belts/harness

3. Air Conditioning off
.4. Fuel on proper tank
+5.  Electric fuel pump on
£6. Mixture rich
%7. Propeller set’

8. Flaps down (125 mph)

_ The airplane should be trimmed-to an approach-speed of about 90 miles per hour with
flaps extended. The flaps can be lowered at speeds up to 125 miles per hour, if desired. The
propeller should be set at approximately 2500 RPM to facilitate ample power for an emergency
go-around and to prevent overspeeding of the engine if the throttle is advanced sharply. The
mixture control should be kept in full rich position to insure maximum acceleration if it should
be necessary to open the throttle again.

The amount of flap used during landings and the speed of the aircraft at contact with the
runway should be varied according to the landing surface and conditions of wind and airplane
loading. It is generally good practice to contact the ground at the minimum possible safe speed
consistent with existing conditions.

Normally, the best technique for short and slow ‘landings is to use full flap and enough
power to maintain the desired airspeed and approach flight path. Mixture should be full rich,
fuel on the fullest tank, and electric fuel pump on. Reduce the speed during the flareout and
contact the ground close to the stalling speed (63 to 70 MPH). After ground contact hold the
nose wheel off as long as possible. As the airplane slows down, drop the nose and apply the
brakes. There will be less chance of skidding the tires if the flaps are retracted before applying
the brakes. Braking is most effective when back pressure is applied to the control wheel, putting
most of the aircraft weight on the main wheels. In high wind conditions, particularly in strong °
crosswinds, it may be desirable to approach the ground at higher than normal speeds with
partial or no flaps. ' :

OPERATING INSTRUCTIONS
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STOPPING ENGINE

At the pilot’s discretion, the flaps should be raised and the electric fuel pump turned off.
After parking, the air conditioner and radios should be turned off, the propeller set in the full
increase position, and the engine stopped by disengaging the mixture control lock* and pulling
the mixture control out to idle cut-off. The throttle should be left full aft to avoid engine
vibration while stopping. Then the magneto and master switches must be turned off and the
parking brake set.

AIRSPEED DATA
All airspeeds quoted in this manual are calibrated unless otherwise noted. Calibrated
airspeed is indicated airspeed corrected for instrument and position errors. The following table

gives the correlation between indicated airspeed and calibrated airspeed if zero instrument error
is assumed. This calibration is valid only when flown at maximum gross weight in level flight.

AIRSPEED CORRECTION TABLE

Flaps 0°
1AS - MPH 60 70 80 90 100 110 120 130 140 150 160 170

CAS-MPH 70 78 85 94 102 111 120 130 139 148 157 166
Flaps 40°

IAS-MPH 60 70 80 90 100 110 120

CAS-MPH 68 76 84 93 101 110 119

MOORING

The Cherokee Six should be moved on the ground with the aid of the nose wheel tow bar
provided with each plane and secured behind the rear seats. Tie downs can be secured to rings
provided under each wing and to the tail skid. The aileron and stabilator controls should be
secured by looping the safety belt through the control wheel and pulling it snug. The rudder is
held in position by its connections to the nose wheel steering and normally does not have to be
secured. The flaps are locked when in the full up position and should be left retracted.

WEIGHT AND BALANCE
It is the responsibility of the owner and pilot to determine that the airplane remains within

the allowable weight vs. center of gravity envelope while in flight. For weight and balance data
see the Airplane Flight Manual and Weight and Balance Sections.

*Serial nos. 7540001 and up
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Air Conditioner Controls

AIR CONDITIONING*

To operate the air conditioning system either on the ground or in flight:

1. Start the engme

2.  Turn the air conditioning Master Switch to *“ON.”

3. Turn “TEMP” control to desired temperature. Clockwise rotation increases cooling.
4. Select desired “FAN” position, “LOW,” “MED” or “HIGH.” .

AIR CONDITIONER OPERATIONAL CHECK PROCEDURE.’

Prior to takeoff the air conditioner should be checked for proper operation as follows:

1. Check aircraft Master Switch ON.

2. Select desired “FAN” position, “LOW,” “MED"” or “HIGH.”

3. Turn the air conditioner control switch to “ON” - the “Air Cond. Door Open
warning light will turn on, thereby indicating proper air conditioner condenser door
actuation.-

4. Turn the air conditioner control switch to “OFF" - the *“Air Cond. Door Open
warning light will go out, thereby indicating the air conditioner condenser door is"in
the up position.

*Optional equipment

OPERATING INSTRUCTIONS
7-10 REVISED: JANUARY 11, 1974
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5. If the **Air Cond. Door Open™ light does not respond as specified above, an air
conditioner system or indicator bulb malfunction is indicated, and further
investigation should be conducted prior to flight.

The above operational check may be perform‘éd during flight if an in flight failure is
suspected.

AIR GONDITIONER EFFECTS ON AIRPLANE PERFORMANCE

Operatlon of the air conditioner will cause slight decreases in cruise speed and range. Power
from the engme is reqmred to run the compressor, and the condenser door, when extended,
causes a slight increase in drag. When the air conditioner is turned off there is normally no
measurable difference in climb, cruise or range performance of the airplane.

NOTE

To insure maximum climb performance the air conditioner must
be turned off manually before takeoff to disengage the
compressor and retract the condenser doot. Also the air
conditioner must be turned off manually before the landing
approach in preparation for a possible go-around.

Although the cruise speed and range are only slightly affected by the air conditioner
soperation, these changes should be considered in preflight planning. To be conservative, the
llowing figures assume that the compressor is operating continuously while the airplane is
aerome This will be the case only in extremely hot weather.

1. The decrease in true airspeed is-approximately 5 mph at all power settings.
2. The decrease in range may be as much as 35 statute miles for the 84 gallon capacity.

The climb performanoe is not compromised measurably with the air condmoner operating
since the compressor is declutched and the condenser door is retracted, both automatically,
when a full throttle position is selected. When the full throttle position is not used or in the
event .of a malfunction which would cause the compressor to operate and the condenser door to
be extended, a decrease in rate of climb of as much as 100 fpm can be expected. Should a
malfunction occur which prevents condenser door retraction when the compressor is turned off,
a decrease in rate of climb of as much as 50 fpm can be expected.

EMERGENCY LOCATOR TRANSMITTER*

The Emergency Locator Transmitter (ELT) when installed, is located in the aft portion of
the fuselage just below the stabilator leading edge and is accessible through a plate on the right
side of the fusclage. (On aircraft manufactured prior to mid-197S, this plate is retained by three
steel Phillips head screws. On aircraft manufactured from mid-1975 and on, this plate is attached
with three slotted-head nylon screws for ease of removal; these screws may be readily removed
with a variety of common items such as a dime, a key, a knife blade, etc. If there are no tools
available in an emergency the screw heads may be broken off by any means.) The ELT is an
emergency locator transmitter which meets the requirements of FAR 91.52. The unit operates on
a self-contained battery. The replacement date as required by FAA regulations is marked on the
transmitter label,

*Optional equipment

OPERATING INSTRUCTIONS
REVISED: DECEMBER 15, 1978 7-11
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The unit is equipped with a portable antenna to allow the locator to be removed from the
airplane in case of an emergency and used as a portable signal transmitter.

A pilot’s remote switch, located on the left side panel, is provided to allow the transmitter
to be controlled from inside the cabin.

I

On some models the pilot’s remote switch has tiiree positions and is placarded “ON,”
“AUTO/ARM,” and “OFF/RESET.” The switch is normally left in the
“AUTO/ARM” position. To turn the transmitter off, move the switch momentarily
to the “OFF/RESET” position. The aircraft master switch must be *“ON” to turn the
transmitter “OFF.” To activate the transmitter for tests or other reasons; move the
switch upward to the ““ON” position and leave it in that position as long as
transmission-is desired.

On other models the pilot’s remote switch has two positions and is placarded
“ON/RESET” and “ARM (NORMAL POSITION).” The switch is normally left in the
down or “ARM” position. To turn the transmitter off, move the switch to the
“ON/RESET” position for one second then return it to the “ARM” position. To
activate the transmitter for tests or other reasons, move the switch upward to the
“ON/RESET" position and leave it in that position as long as transmission is desired,

NOTE

If the switch has been placed in the “ON” position for any
reason, the “OFF” position has to be selected before selecting
“ARM.” If “ARM” is selected directly from the “ON” position,
the unit will continue to transmit in the {‘ARM” position.

The locator should be checked during the ground check to make certain the unit has not
been accidentally activated. Check by tuning a radio receiver to .121.5 MHz. If there is an
oscillating sound, the locator may have been activated and should be turned off xmmcdlatcly
Reset to the “ARM” position and check again to insure against outside intérference.

7-12

NOTE

If for any reason a test transmission is necessary, the test
transmission should be conducted only in the first five minutes
of any hour and limited to three audio sweeps. If tests must be
made at any other time, the tests should be coordinated with the
nearest FAA tower or flight service station.

OPERATING INSTRUCTIONS
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OPERATING TIPS

The following Operating Tips are of particular value in the operation of the Cherokee
PA-32-300.

i.
2.

Learn to trim for takeoff so that only a very light back pressure on the wheel is

required to lift the airplane off the ground.

The best speed for takeoff is about 70 MPH under normal conditions. Trying to pull

the airplane off the ground at too low an airspeed decreases the controllability of the

airplane in event of engine failure.

Flaps may be lowered at airspeeds up to 125 MPH. To reduce flap operating loads, it

is desirable to have the airplane at a slower speed before extending the flaps.

Before attempting to reset any circuit breaker, allow a two to five minute cooling off

period.

Before starting the engine, check that all radio switches, light switches and the pitot

heat switch are in the off position so as not to create an overloaded condition when

the starter is engaged.

The overvoltage relay is provided to protect the electronics equipment from a

momentary overvoltage condition (approximately 16.5 volts and up), or a

catastrophic regulator failure. In the event of a momentary condition, the relay will

open and the ammeter will indicate “0” output from the alternator. The relay may be

reset by switching the ALT switch to OFF for approximately one second and then
returning the ALT switch to ON. If after recycling the ALT switch the condition
persists, the flight should be terminated as soon as practical. Reduce the battery load
to a minimum. The ALT light on the annunciator panel* will illuminate if the
alternator fails. Recycle the ALT switch and check the ALT FIELD circuit breaker. If
the failure persists after this action, reduce electrical loads and land as soon as

practical.

The vacuum gauge is provided to monitor the pressure avaijlable to assure the correct

operating speed of the vacuum driven gyroscopic flight instruments. It also monitors

the condition of the common air filter by measuring the flow of air through the filter.
. If the vacuum gauge does not register 5" + .10” Hg at 2000 RPM, the following

items should be checked before flight:

Common air filter could be dirty or restricted.

Vacuum lines could be collapsed or broken.

Vacuum pump worn.

Vacuum regulator, not adjusted correctly. The pressure, even though set

correctly, can read lower under two conditions: (1) Very high altitude,

above 12000 feet, (2) Low engine RPM, usually on approach or during

training maneuvers. This is normal and should not be considered a

malfunction.

oo o

*Serial nos. 7540001 and up

OPERATING TIPS
REVISED: JULY 17, 1975 81
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10.

1L

82

The shape of the wing fuel tanks is such that in certain maneuvers the fuel may move
away from the tank outlet. If the outlet is uncovered, the fuel flow will be
interrupted and a temporary loss of power may result. Pilots can prevent inadvertent
uncovering of the outlet by avoiding maneuvers which could result in uncovering the
outlet.

Extreme. running turning takeoffs should be avoided . as fuel flow interruption
may ocCCur. K

Prolonged slips' or skids which result in excess.of 2000 feet of altitude loss, or
other radical or extreme maneuvers which could cause uncovering of the fuel outlet
must be avoided as fuel flow interruption may occur when tank being used is not full.
Anti-Collision lights should not be operating when flying through overcast and clouds,
since reflected light can produce spacial disorientation. Do not operate strobe hghts
when taxiing in the vicinity of other aircraft. B
The rudder pedals are suspended from a torque tube whlch extends across the
fuselage. The pilot should become familiar with the proper positioning of his feet on
the rudder pedals so as to avoid interference with the torque tube when moving the
rudder pedals or operating the toe brakes.
In an effort to avoid accidents, pilots should obtain and study the safety related
information made available in FAA publications such as regulations, advisory
circulars, Aviation News, AIM and safety aids.

OPERATING TIPS
REVISED: FEBRUARY 2, 1976
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PA-32-300
CHEROKEE SIX
T T T T T T T

ALTITUDE CONVERSION CRART

THIS CHART SHOULD BE USED TO
DETERMINE DENSITY ALTITUDE
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FOR USE WITH PERFORMANCE CHARTS.
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DENSITY ALTITUDE (FT.)

PA-32-300
CHEROKEE SIX

761 559
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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PA-32-300
CHEROKEE SIX
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PA-32-300
CHEROKEE SIX

I T T 1T T 1
CLIMB PERFORMANCE 7
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.

PERFORMANCE CHARTS
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PA-32-300
CHEROKEE SIX

T T T T T T T 7T T T I
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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PA-32-300
CHEROKEE SIX

_CRUISE PERFORMANCE - RANGE
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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PA-32-300
CHEROKEE SIX
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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CHEROKEE SIX
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STALL SPEED — MPH CAS
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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PA-32-300
CHEROKEE SIX
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NOTE: SEE SECTION 7 FOR EFFECTS OF AIR CONDITIONING
INSTALLATION ON PERFORMANCE.
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HANDLING AND SERVICING

This section contains information on preventive maintenance. Refer to the PA-32 Service
Manual for further maintenance procedures. Any complex repair or modification should be
accomplished by a Piper Certified Service Center.

GROUND HANDLING
TOWING

The airplane may be moved on the ground by the use of the nose wheel steering bar
that is stowed below the forward ledge of the rear baggage compartment or by power
equipment that will not damage or excessively strain the nose gear steering assembly.
Towing lugs are incorporated as part of the nose gear forks.

CAUTION

When towing with power equipment, do not turn the nose gear
beyond its steering radius in either direction, as this will result in
damage to the nose gear and steering mechanism.

CAUTION
Do not tow the airplane when the controls are secured.

In the event towing lines are necessary, ropes should be attached to both main gear
struts as high up on the tubes as possible. Lines should be long enough to clear the nose
and/or tail by not less than fifteen feet, and a qualified person should ride in the pilot’s
seat to maintain control by use of the brakes.

TAXIING

Before attempting to taxi the airplane, ground personnel should be instructed and
approved by a qualified person authorized by the owner. Engine starting and shut-down
procedures as well as taxi techniques should be covered. When it is ascertained that the
propeller back blast and taxi areas are clear, power should be applied to start the taxi roll,
and the following checks should be performed: _

Taxi a few feet forward and apply the brakes to determine their effectiveness.
Taxi with the propeller set in low pitch, high RPM setting.

While taxiing, make slight turns to ascertain the effectiveness of the steering.
Observe wing clearances when taxiing near buildings or other stationary objects.
If possible, station an observer outside the airplane.

When taxiing over uneven ground, avoid holes and ruts.

Do not operate the engine at high RPM when running up or taxiing over ground
containing loose stones, gravel, or any loose material that may cause damage to
the propeller blades.

poow
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PARKING

When parking the airplane, be sure that it is sufficiently protected from adverse
weather conditions and that it presents no danger to other aircraft. When parking the
airplane for any length of time or overnight, it is suggested that it be moored securely.

a.
b.

To park the airplane, head it into the wind if possible.

Set the parking brake by pulling back on the brake lever and depressing the knob
on the handle. To release the parking brake, pull back on the handle until the
catch disengages; then allow the handle to swing forward.

CAUTION
Care should be taken when setting brakes that are overheated or
during cold weather when accumulated moisture may freeze a
brake.

Aileron and stabilator controls may be secured with the front seat belt. Wheel

. chocks may be used if available.

MOORING

The airplane should be moored. for unmovablhty, security, and protection. The
following procedures should be used for the proper mooring of the airplane:

a.
b.
c.

d.
€.

10-2

Head the airplane into the wind if possible.
Retract the flaps.
Immobilize the ailerons and stabilator by loopmg the seat belt through the

-control wheel and pulling it snug.

Block the wheels.

Secure tie-down ropes to the wing tie-down rings and to the tail skid at
approximately 45 degree angles to the ground. When using rope of non-synthetic
material, leave sufficient slack to avoid damage to the airplane should the ropes
contract.

CAUTION

Use bowline knots, square knots or locked slip knots. Do not use
plain slip knots.

NOTE

Additional preparations for high winds include using tie-down
ropes from the landing gear forks and securing the rudder.

Install a pitot head cover if available. Be sure to remove the pitot head cover
before flight. - )
Cabin and baggage doors should be locked when the airplane is unattended.

HANDLING AND SERVICING
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CLEANING
CLEANING ENGINE COMPARTMENT

Before :izzmimg th2 ergine compartment, place a strip of tape on the magneto vents
to prevent zr.v s2.v2n1 frem entering these units.
a.  Place 5 larze pan under the engine to catch waste.
b. Witk the engine cowling removed, spray or brush the engine with solvent or a
mixture cof solvent and degreaser. In order to remove especially heavy dirt and
grezse deposits, it may be necessary to brush areas that were sprayed.

CAUTION

Do not spray solvent into the alternator, vacuum pump, starter,
or air intakes.

c.  Allow the solvent to remain on the engine from five to ten minutes. Then rinse
’ the engine clean with additional solvent and allow it to dry.

CAUTION

Do not operate the engine until excess solvent has evaporated or
otherwise been removed.

d. Remove the protective tape from the magnetos.
e. Lubricate the controls, bearing surfaces, etc., in accordance with the Lubrication
Chart. -

CLEANING LANDING GEAR

Before cleaning the landing gear, place a cover of plastic or a similar waterproof
material over the wheel and brake assembly.

a. Place a pan under the gear to catch waste.

b. Spray or brush the gear area with solvent or a mixture of solvent and degreaser.
In order to remove especially heavy dirt and grease deposits, it may be necessary
to brush areas that were sprayed.

¢c. Allow the solvent to remain on the gear from five to ten minutes. Then rinse the
gear with additional solvent and allow it to dry.

d. Remove the cover from the wheel and remove the catch pan.

e. Lubricate the gear in accordance with the Lubrication Chart.

HANDLING AND SERVICING
ISSUED: JULY 12, 1973

10-3




CHEROKEE SIX - 300

104

CLEANING EXTERIOR SURFACES

The airplane should be washed with a mild soap and water. Harsh abrasives or alkaline
soaps or detergents could make scratches on painted or plastic surfaces or could cause
corrosion of metal. Cover areas where cleaning solution could cause damage. To wash the
airplane, use the following procedure:

.meaogm

Flush away loose dirt with water.

Apply cleaning solution with a soft cloth, a sponge or a soft bristle brush.

To remove exhaust stains, allow the solution to remain on the surface longer.
To remove stubborn oil and grease, use a cloth dampened with naphtha.

Rinse all surfaces thoroughly.

Any good automotive wax may be used to preserve painted surfaces. Soft

--cleaning -cloths- or: a-chamois- should-be :used-to-prevent scratches when: cleaning

or polishing. A heavier coating of wax .on the leading surfaces will reduce the
abrasion problems in these areas.

CLEANING WINDSHIELD AND WINDOWS

Remove dirt, mud and other loose particles from exterior surfaces with clean
water.

Wash with mild soap and warm water or with aircraft plastic cleaner. Use a soft
cloth or sponge in a straight back and forth motion. Do not rub harshly.

Remove oil and grease with a cloth moistened with kerosene.

CAUTION

Do not use gasoline, alcohol, benzene, carbon tetrachloride,
thinner, acetone, or window cleaning sprays.

After cleaning plastic surfaces, apply a thin coat of hard polishing wax. Rub
lightly with a soft cloth. Do not use a circular motion.

A severe scratch or mar in plastic can be removed by rubbmg out the scratch
with jeweler’s rouge. Smooth both sides and apply wax.

CLEANING HEADLINER, SIDE PANELS AND SEATS

Clean headliner, side panels, and seats with a stiff bristle brush, and vacuum
where necessary.

Soiled upholstery, except leather, may be cleaned with a good upholstery
cleaner suitable for the material. Carefully . follow the -manufacturer’s
instructions. Avoid soaking or harsh rubbing.

CAUTION
Solvent cleaners require adequate ventilation.

Leather should be cleaned with saddle soap or a mild hand soap and water.

HANDLING AND SERVICING
ISSUED: JULY 12, 1973
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CLEANING CARPETS

To clean carpets, first remove loose dirt with a whisk broom or vacuum. For soiled
spots and stubborn stains use a noninflammable dry cleaning fluid. Floor carpets may be
removed and cleaned like any household carpet.

ENGINE AIR FILTER
Removing Engine Air Filter (Serial Nos. 7440001 through 7540188)

a. Remove the top cowling.
b. The air filter is located on the lower left side of the engine..Remove the thumb
screws securing the cover. Remove the cover, then the filter.

Removing Engine Air Filter (Serial Nos. 7640001 and up)

a. Remove the access door on left side of lower cowl.
b. Remove the wing nuts securing the filter. Remove the filter.

Cleaning Engine Air Filter

The injector air filter must be cleaned at least once every 50 hours, and more often,
even daily, when operating in dusty conditions. Extra filters are inexpensive, and a spare
should be kept on hand for use as a rapid replacement. .

To clean the filter:

a. Tap the filter gently to remove dirt particles, being careful not to damage the

filter. DO NOT wash the filter in any liquid. DO NOT attempt to blow out dirt

with compressed air.

If the filter is excessively dirty or shows any damage, replace it immediately.

c.  Wipe the filter housing with a clean cloth soaked in unleaded gasoline. When the
housing js clean and dry, install the filter.

&

Installation Of Engine Air Filter

After cleaning or when replacing the filter, install the filter in the reverse order of
removal.

BRAKE SERVICE

The brake system is filled with MIL-H-5606 (petroleum base) hydraulic brake fluid. The
fluid level should be checked periodically or at every 100 hour inspection and replenished when
necessary. The brake reservoir is located on the left side of the fire wall in the engine
compartment. If the entire system must be refilled, fill with fluid under pressure from the brake
end of the system. This will eliminate air from the system.

No adjustment of the brake clearances is necessary. If after extended service brake blocks
become excessively worn, they should be replaced with new segments.

HANDLING AND SERVICING
REVISED: JULY 17, 1975 10-5
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LANDING GEAR SERVICE

The landing gears use Cievelani Arcmzii Proc_mis 2 00 @ 1 woges o] oowe w0
X 6 tube type. The main gear tires are £ Clv fTimg amz T2 Tl P T £ e T T T TLITE e
TIRE INFLATION. this Secticn.t

Main wheels are removed by taking off the hus =7 zve oot zm2 o2 o s sruoog
the brake segment in place, after which the wheel slips ezsZv from 152 z2xiz

The nose wheel is removed by taking off the axle nut and washer from cne sds. s2dmg -t

the axle rod and plugs, lightly tapping out the axle tube, and then removing the whesl zn2
spacer tubes from between the fork. Wheels are replaced by reversing the procedure.

Tires are removed from the wheels by deflating the tire, removing the through bolts, and
separating the wheel halves.

Landing gear oleo struts should be checked for proper strut exposure and visible leaks. The
required extensions for the struts under normal static load (empty weight of airplane plus full
fuel and oil) are 3-1/4 inches for the nose gear and 4-1/2 inches for the main gear. If the strut
exposure is below that required, it should be determined whether air or oil-is needed by first
raising the airplane on jacks. Depress the valve core to allow air to escape from the strut housing
chamber. Remove the filler plug and slowly raise the strut to full compression. If the fluid is
then visible up to the bottom of the filler plug hole, only proper inflation with air is required.

If fluid is below the bottom of the filler plug hole, oil should be added. Replace the plug
with the valve core removed. Then attach a clear plastic hose to the valve stem of the filler plug
and submerge the free end in a container of hydraulic fluid (MIL-H-5606). Fully compress and
extend the strut several times, thus drawing fluid into the strut chamber and expelling air. To
allow fluid to enter the bottom chamber of the nose gear strut housing, it is necessary to
disconnect the torque link assembly and allow the strut to extend a full 10 inches. (The nose
gear torque links need not be disconnected.) DO NOT allow the strut to extend beyond 12
inches. When air bubbles cease to flow through the hose, fully compress the strut, remove the
filler plug, and again check the fluid level. When the fluid level is correct, disconnect the hose,
reinstall the valve core, the filler plug, and the main gear torque links.

With the fluid in the strut housing at the proper level, attach a strut pump to the air valve.
With the airplane on the ground under normal static load, inflate the oleo strut to the proper
strut exposure.

In jacking the airplane for landing gear or other service, two hydraulic jacks and a tail stand
should be used. At least 350 pounds of ballast should be placed on the base of the tail stand
before jacking up the airplane. The hydraulic jacks are placed under the jack points on the
underside of the wings, and the airplane is jacked up until the tail stand can be attached to the
tail skid. After attaching the tail stand and adding ballast, the jacking can be continued until the
airplane is at the desired height.

HANDLING AND SERVICING
ISSUED: JULY 12,1973 10-7
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PROPELLER SERVICE

The spinner and backing plate should be cleaned and inspected for cracks frequently
Before each flight the propeller should be inspected for nicks, scratches, and corrosion. If
found, they should be repaired ‘as soon as possible by a rated mechanic, since a nick or scratch
causes an area of increased stress which can lead to serious cracks or the loss of a propeller tip.
The back face of the blades should be painted when necessary with flat black paint to retard
glare. To prevent corrosion, the surface should be cleaned and waxed periodically.

OIL REQUIREMENTS

‘The oil capacity of the Lycoming 10-540 series engine is 12 quarts, and the minimum safe
quantity is 2-3/4 quarts. It is recommended that.the 0il be changed every 50 hours.and sooner
under unfavorable operating conditions. The following grades are recommended for the
specified temperatures:

TEMPERATURE GRADE
Temperatures above 60° F S.A.E. 50"
Temperatures between 30°F and 90°F S.A.E. 40 -
Temperatures between 0°F and 70°F S.A.E. 30
Temperatures below 10°F S.AE. 20
FUEL SYSTEM
SERVICING FUEL SYSTEM

At every 50 hour inspection, the fuel screens in the strainer and in the injector must
be cleaned. The screen in the im'ector is located in the housing where the fuel line connects
to the injector. The fuel strainer is located under the floor panel and is accessible for
cleaning through an access plate on the underside of the fuselage. After cleaning, a small
amount of grease applied to the gasket will facilitate reassembly.

FUEL REQUIREMENTS

Aviation grade fuel with a minimum octane of 100/130 must be used in this airplane.
Since the use of lower grades can cause serious engine damage in a short period of time, the
engine warranty is invalidated by the use of lower octanes.

i

FILLING FUEL TANKS

Observe all safety precautions required when handhng gasoline. Fill the fuel tanks

through the filler located on the forward slope of the wings and on the wing tips. Each

wing tank holds a maximum of 25 U.S. gallons, and each wing tip tank holds a maximum

of 17 US. gallons. When using less than the standard 84 gallon capacity, fuel should be
distributed equally between each side, with the wing tip tanks filled first.

: HANDLING AND SERVICING
10-8 ISSUED: JULY 12,1973
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Fuel Drain

DRAINING FUEL VALVES AND LINES

The fuel system should be drained before the first flight of the day and after refueling
to avoid the accumulation of water and sediment. Each fuel tank has an individual quick
drain at the lower inboard corner. A fuel strainer with a fuel system quick drain is located
at the lowest point in the system. Each tank should be drained through its individual quick
drain until sufficient fuel has flowed to ensure the removal of any contaminants. The fuel
system quick drain, operated by a lever inside the cabin on the right forward edge of the
wing spar housing, should be opened while the fuel selector valve is moved through the
four different tank positions. Enough fuel should flow at each position to allow the fuel
lines and the strainer to clear. A container is provided for the checkirg of fuel clarity. (See
Description - Airplane and Systems Section for more detailed instructions.)

CAUTION

When draining fuel, be sure that no fire hazard exists before
starting the engine.

After using the fuel system quick drain, check from outside the airplane to be sure
that it has closed completely and is not leaking.

HANDLING AND SERVICING
ISSUED: JULY 12,1973 109
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DRAINING FUEL SYSTEM

The bulk of the fuel may be drained by opening the individual drain on each tank.
The remaining fuel may be drained through the fuel strainer. Any individual tank may be
drained by closing the fuel selector valve and then draining the desired tank.

TIRE INFLATION

For maximum service from the tires, keep them inflated to the proper pressures — 28-30
psi for the nose gear and 3540 psi for the main gear. All wheels and tires are balanced before
original installation,.and the. relationship. of tire, tube, and wheel should be maintained .upon
reinstallation. Unbalanced wheels can cause extreme vibration in the landing gear; therefore, in
the installation of new components, it may be necessary to rebalance the wheels with the tires.
mounted. When checking tire pressure, examine the tires for wear, cuts, bruises, and slippage.

BATTERY SERVICE

 Access to the 12-volt battery is through a removable panel in the floor of the forward
baggage compartment. The battery box has a plastic tube which is normally closed off with a
cap and which should be opened occasionally to drain off any accumulation of liquid. The
battery should be checked for proper fluid level. DO NOT fill the battery above the baffle
plates. DO NOT fill the battery with acid - use water only. A hydrometer check will determine
the percent of charge in the battery.

If the battery is not up to charge, recharge starting at a 4 amp rate and finishing with a 2
amp rate. Quick charges are not recommended. ‘

FACTS YOU SHOULD KNOW

The Federal Aviation Administration (FAA) occasionally publishes Airworthiness
Directives (ADs) that apply to specific groups of aircraft. They are mandatory changes and are
to be complied with within a time limit set by the FAA. When an AD is issued, it is sent to the
latest registered owner of the affected aircraft and also to subscribers of the service. The owner
should periodically check with his Piper dealer or A & P mechanic to see whether he has the
latest issued AD against his aircraft.

Piper Aircraft Corporation takes a continuing interest in having the owner get the most
efficient use from his aircraft and keeping it in the best mechanical condition. Consequently,
Piper Aircraft from time to time issues Service Bulletins, Service Letters and Service Spares
Letters relating to the aircraft.

_ Service Bulletins are of special importance and should be complied with promptli,fl‘hese
are sent to the latest registered owners, distributors and dealers. Depending on the nature of the
bulletin, material and labor allowances are usually applicable.

HANDLING AND SERVICING
10-10 ISSUED: JULY 12,1973
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Service Letters deal with product improvements and service hints pertaining to the aircraft.
They are sent to dealers and distributors so they can properly service the aircraft and keep it up
to date with the latest changes. Owners should give careful attention to the Service Letter
information.

Service Spares Letters offer improved parts, kits and optional equipment which were not
available originally and which may be of interest to the owner.

If an owner is not having his aircraft serviced by an Authorized Piper Service Center, he
should periodically check with a Piper dealer or distributor to find out the latest information to
keep his aircraft up to date. -

. Piper Aircraft Corporation has a Subscription Service for the Service Bulletins, Service
Letters and Service Spares Letters. This service is offered to interested persons such as owners,
pilots and mechanics at a nominal fee, and may be obtained through Piper dealers and
distributors. A Service Manual and revisions are available from a Piper dealer.

Pilot’s Operating Manual supplements are distributed by the manufacturer as necessary.
These revisions and additions should be studied and put into the operating manual to keep it up
to date. This manual contains important information about the operation of the aircraft and
should be kept with the aircraft at all times, even after resale. Every owner, to avail himself of
the - Piper Aircraft Service Back-Up, should stay in close contact with his Piper dealer or
distributor so that he can receive the latest information.

If the owner desires to have his aircraft modified, he must obtain FAA approval for the
alteration. Major alterations accomplished in accordance with Advisory Circular 43.13-2, when
performed by an A & P mechanic, may be approved by the local FAA office. Major alterations
to the basic airframe or systems not covered by AC 43.13-2 require a Supplemental Type
Certificate.

The owner or pilot is required to ascertain that the following Aircraft Papers are in order
and in the aircraft.
a. To be displayed in the aircraft at all times:
1.  Aircraft Airworthiness Certificate Form FAA-1362B.
2. Aircraft Registration Certificate Form FAA-500A.
3. Aircraft Radio Station License Form FCC-404A, if transmitters are installed.
b. To be carried in the aircraft at all times:
1. Aircraft Flight Manual.
2. Weight and Balance data plus a copy of the latest Repair and Alteration Form
FAA-337, if applicable.
3. Aircraft equipment list,

Although the aircraft and engine log books are not required to be in the aircraft, they
should be made available upon request. Log books should be complete and up to date. Good
records will reduce maintenance cost by giving the mechanic information about what has or has
not been accomplished.

HANDLING AND SERVICING
ISSUED: JULY 12, 1973 10-11

[ T R R T T U e e



CHEROKEE SIX - 300

PREVENTIVE MAINTENANCE

The holder of a Pilot Certificate issued under FAR Part 61 may perform certain preventive
maintenance described in FAR Part 43. This maintenance may be performed only on an aircraft
which the pilot owns or operates and which is not used in air carrier service. The following is a
list of the maintenance which the pilot may perform: -

Repair or change tires and tubes.
Service landing gear wheel bearings, such as cleamng, greasing or replacmg
Service landing gear shock struts by adding air, od or both.
Replace defective safety wire and cotter keys.
Lubrication not requiring disassembly other than removal of non-structural items
such as cover plates,, cowlmg or fairings... .. .
Replenish hydraulic fluid-in the hydrauhc reservous
.+ Refinish the exterior or interior of -the aircraft (excluding balanced control surfaces)
when removal -or disassembly of any primary structure or operating system is not
required. -
8.. Replace side windows and safety belts.
9.. Replace seats or seat parts with replacement parts approved for the aircraft.
10. Replace bulbs, reflectorsand lenses of position and landing lights.
11. Replace cowling not requiring removal of the propeller. -
12. Replace, clean or set spark plug clearance.
. Replace any hose connection, except hydraulic connectxons, with replacement hoses.
14. Replace pre-fabricated fuel lines. .
15. Replace the battery and check fluid level and specific gravity.

VhwW—

DS

—
w

Although the above work is allowed by-law, each individual should make a self analysis as
to whether he has the ability to perform the work.

If the above work is accomplished, an entry must be made in the appropriate log book.
The entry should contain:
‘1. The date the work was accomplished.
2. Description of the work.
3. Number of hours on the aircraft.
4. The certificate number of pilot performing the work.
5. Signature of the individual doing the work.

HANDLING AND SERVICING
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REQUIRED SERVICE AND INSPECTION PERIODS

Piper Aircraft Corporation provides for the initial and first 50-hour inspection, at no
charge to the owner. The Owner Service Agreement which the owner receives upon delivery of
the aircraft should be kept in the aircraft at all times. This identifies him to authorized Piper
-dealers and entitles the owner to receive service in accordance with the regular service agreement
terms. This agreement also entitles the transient owner full warranty by any Piper dealer in the
world.

One hundred hour inspections are required by law if the aircraft is used commercially.
Otherwise this inspection is left to the discretion of the owner. This inspection is a complete
check of the aircraft and its systems, and should be accomplished by a Piper Authorized Service
Center or by a qualified aircraft and power plant mechanic who owns or works for a reputable
repair shop. The inspection is listed, in detail, in the inspection report of the appropriate Service
Manual. -

An annual inspection is required once a year to keep the Airworthiness Certificate in
effect. It is the same as a 100-hour inspection except that it must be signed by an Inspection
Authorized (JA) mechanic or a General Aviation District Ofice (GADO) representative. This
inspection is required whether the aircraft is operated commercially or for pleasure.

A Progressive Maintenance program is approved by the FAA and is available to the owner.
It involves routine and detailed inspections at $0-hour intervals. The purpose of the program is
to allow maximum utilization of the aircraft, to reduce maintenance inspection cost and to
maintain a maximum standard of continuous airworthiness. Complete details are available from
Piper dealers.

A spectographic analysis of the oil is available from several sources. This system, if used
intelligently, provides a good check of the internal condition of the engine. For this system to
be accurate, oil samples must be sent in at regular intervals, and induction air filters must be
cleaned or changed regularly.

HANDLING AND SERVICING
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WEIGHT AND BALANCE REPORT *** REVISED EQUIPMENT LISTC

BERLIN AVIONICS
3165 DONALD DOUGLAS LOOP S
SANTA MONICA, CA. 90405
FAA REPAIR STATION Eburi(0Sk

G O

Registration --
Gross Weight ---

Vs e o wman
Wz hee]

PIPER
PA32-300
¢ 32-7440074
: N7801A
3400 LBS(Q

rerised
Zzzz Zated 02/19/04.
7=V ICUJS EMPTY WEIGHT
sFIVIZUS USEFUL LOAD
* ZZUIPMENT REMOVED *
Wedal Serial #
X OLE3 U37703
Z-225 53079
pobodileloTe 4323230
T ZZTUIPMENT ADDED *
wolel Serial #
zI Cl6A B0510706
NS 4230 97126116
& 2% 59404427

weight and balance computations

are based on previous

WEIGHT ARM
(LBS) (IN)
<<< CORRECTED >>> 2074 .5 74 .88
<<< CORRECTED >>> 1325.5¢
Description
KING COM/NAV 5.0 69.5
KING VOR/LOC 1.0 71.0
TRIMBLE GPS 1.9 69.5
Description
GARMIN"VOR/LOC 1.5 72.0
GAR GPS/COM/NAV 6.5 69.5
GARMIN ANTENNA 0.5 59.0

MOMENT
(IN/LBS)

155334.

347.
71.
132.

108.
451.
29.

50

50
00
05

WEZw EMPTY WEIGHT
“Zw TUSEFUL LOAD

~XIMUM GROSS WEIGHT

<<< CURRENT >>>
<<< CURRENT >>>

155373.



Document 9

s. 38(1), s. 47F(1)




Document 10

Transport Safety Investigation Act 2003- Section 62
5 Australian Government Authorisation to access
e, Hustralian Lovernment restricted information

Australian Transport Safety Bureau Form: F62-1

ATSB Investigation No. ,50-201 5-086 I

The Australian Transport Safety Bureau is conducting an investigation into the following transport safety matter.
Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensland on 26 July, 2015

Authorisation under Transport Safety Investigation Act 2003 - Section 62

Section 62 of the Act allows the ATSB to authorise a non-staff member to have access
to information that is classified as ‘restricted information’ while requiring the non-staff
member to adhere to confidentiality requirements of the Act.

Description of restricted information which access is being given to:
s. 38(1), s. 47F(1)

The person or persons listed below have been authorised to access the identified restricted information. Through being authorised access to the
information under section 62, the identified person or persons within the Organisation are subject to the confidentiality requirements of subsection
60(3) of the Transport Safety Investigation Act 2003 (information relating to section 60 of the TSI Act s provided overleaf). The signed persons
acknowledge and accept these obligations.

Name of authorised person,

Signature of authorised person

PO Box 967

Civic Square ACT 2608 Australia
Signature of ATSB/Delegate Name of ATSB/Delegate: ]
.‘ Date
[31/07/2015 |

Delegate Phone: Delegate Fax: Delegate Email:




Document 11

Transport Safety Investigation Act 2003- Section 32

. . Request for Interview and/or
B> Australian Government 9 Relevant M ate/rial

* Australian Transport Safety Bureau Form: F32-1

ATSB Investigation No. (A0-2015-086 |

The Australian Transport Safety Bureau is conducting an investigation into the following transport
safety matter.

Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensland on 26 July,
2015

To Name: Organisation:

s. 38(1), s. 47F(1) ] [ ]

The ATSB conducts investigations solely for the purpose of enhancing transport safety. The object of
an investigation is to determine the circumstances of the occurrence and to prevent similar event
occurring in the future. It is not the object of an investigation to determine blame or liability.

In this context, you are required to attend an interview and/or produce relevant material under
section 32 of the Transport Safety Investigation Act 2003. The reason that this request is made under
section 32 is to ensure that the information or material that you provide is protected as restricted
information under the Act )

Location of interview Interview Date Interview Time:

Description of material, date required and any special instructions

s. 38(1)

Evidence Required by:

Section 47 of the TSI Act provides that self-incrimination is not an excuse for not complying with this
request. Information relating to section 32 and section 47 of the TSI Act is provided overleaf.

Thank you for your cooperation.

Signature of €hief-Commissioner /Delegate

|28/07/2015 JIs- 47F (1)




The following is a plain legal language summary of the relevant sections of the Transport Safety
Investigation Act 2003. Please see the ATSB website www.atsb.gov.au for the complete text of the
TSI Act.

Section 32—Require attendance to answer questions or produce evidence

For the purposes of an investigation, the ATSB can require a person to produce evidence

or to attend and answer questions.

The ATSB must first give the person written notice, allowing a reasonable time to comply.

Expenses may be paid for the cost of complying with a requirement to attend and answer questions
(the amount is set by regulation).

Failure to comply is an offence. The penalty is a fine.

Section 47—Self-incrimination no excuse

You cannot refuse to answer a question or produce evidence in accordance with a requirement under
the Act on the ground that it might incriminate you.

However, if you are an individual, information that results from the answer or evidence cannot be used
against you in civil or criminal proceedings.




Document 12

Transport Safety Investigation Act 2003- Section 32
Request for Interview and/or

z Relevant Material

2% Australian Transport Safety Bureau Form: F32-1

ATSB Investigation No. |A0-2015-086 |

The Australian Transport Safety Bureau is conducting an investigation into the following transport
safety matter.

Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensland on 26 July,
2015

Organisation:

| |

The ATSB conducts investigations solely for the purpose of enhancing transport safety. The object of
an investigation is to determine the circumstances of the occurrence and to prevent similar event
occurring in the future. It is not the object of an investigation to determine blame or liability.

In this context, you are required to attend an interview and/or produce relevant material under
section 32 of the Transport Safety Investigation Act 2003. The reason that this request is made under
section 32 is to ensure that the information or material that you provide is protected as restricted
information under the Act

Location of interview Interview Date Interview Time:

s. 38(1), s. 47F(1)

Description of material, date required and any special instructions

— ] s. 38(1)
Evidence Required by:

Section 47 of the TSI Act provides that self-incrimination is not an excuse for not complying with this
request.. Information relating to section 32 and section 47 of the TSI Act is provided overleaf,

Name of ehief—eemﬁﬂssiener/Deleiate :

Date
|28/07/2015 I

Thank you for your cooperation.

Signature of Ehtef-Commissioner/Delegate




The following is a plain legal language summary of the relevant sections of the Transport Safety
Investigation Act 2003. Please see the ATSB website www.atsb.gov.au for the complete text of the
TSI Act.

Section 32—Require attendance to answer questions or produce evidence

For the purposes of an investigation, the ATSB can require a person to produce evidence

or to attend and answer questions.

The ATSB must first give the person written notice, allowing a reasonable time to comply.

Expenses may be paid for the cost of complying with a requirement to attend and answer questions
(the amount is set by regulation).

Failure to comply is an offence. The penalty is a fine.

Section 47—Self-incrimination no excuse

You cannot refuse to answer a question or produce evidence in accordance with a requirement under
the Act on the ground that it might incriminate you.

However, if you are an individual, information that results from the answer or evidence cannot be used
against you in civil or criminal proceedings.




Document 13
Transport Safety Investigation Act 2003~ Section 32

Request for Interview and/or

e Australian Government Relevant Material
5 Anstralian Transport Safety Bureau Form: F32-1

ATSB Investigation No. (A0-2015-086 I

The Australian Transport Safety Bureau is conducting an investigation into the following transport
safety matter.

Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensland on 26 July,
2015

Organisation:

The ATSB conducts investigations solely for the purpose of enhancing transport safety. The object of
an investigation is to determine the circumstances of the occurrence and to prevent similar event
occurring in the future. It is not the object of an investigation to determine blame or liability.

In this context, you are required tc attend an interview and/or produce relevant material under
section 32 of the Transport Safety Investigation Act 2003. The reason that this request is made under
section 32 is to ensure that the information or material that you provide is protected as restricted
information under the Act

Description of material, date required and any special instructions

s. 38(1)
Evidence Required by:

Section 47 of the TSI Act provides that self-incrimination is not an excuse for not complying with this
request. Information relating to section 32 and section 47 of the TSI Act is provided overleaf.

Thank you for your cooperation.

CHeET " CoOMmMimMtSSIonN et

Signature of EhiefCommissiorer /Delegate

Date

129/07/2015




The following is a plain legal language summary of the relevant sections of the Transport Safety
Investigation Act 2003. Please see the ATSB website www.atsb.gov.au for the complete text of the
TSI Act.

Section 32—Require attendance to answer questions or produce evidence

For the purposes of an investigation, the ATSB can require a person to produce evidence

or to attend and answer questions.

The ATSB must first give the person written notice, allowing a reasonable time to comply.

Expenses may be paid for the cost of complying with a requirement to attend and answer questions
(the amount is set by regulation).

Failure to comply is an offence. The penalty is a fine.

Section 47—Self-incrimination no excuse

You cannot refuse to answer a question or produce evidence in accordance with a requirement under
the Act on the ground that it might incriminate you.

However, if you are an individual, information that results from the answer or evidence cannot be used
against you in civil or criminal proceedings.
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Transport Safety Investigation Act 2003- Section 32
Request for Interview and/or

" Australian Government Relevant Material
(e Australian Transport Safety Bureau Form: F32-1

ATSB Investigation No. [A0-2015-086 |

The Australian Transport Safety Bureau is conducting an investigation into the following transport
safety matter.

Collision with terrain involving a PA32 aircraft, VH-BDG at Lakeside Airpark, Queensiand on 26 July,
2015

Organisation:

To Name:
.3

s. 38(1), s. 47F(1) -

The ATSB conducts investigations solely for the purpose of enhancing transport safety. The object of
an investigation is to determine the circumstances of the occurrence and to prevent similar event
occurring in the future. It is not the object of an investigation to determine blame or liability.

In this context, you are required to attend an interview and/or produce relevant material under
section 32 of the Transport Safety Investigation Act 2003. The reason that this request is made under
section 32 is to ensure that the information or material that you provide is protected as restricted
information under the Act

Description of material, date required and any special instructions

) . 38(1
Evidence Required by: Q)

Section 47 of the TSI Act provides that self-incrimination is not an excuse for not complying with this
request. Information relating to section 32 and section 47 of the TSI Act is provided overleaf.

Name of €-h+ef—€om-n-riss+one1-iDeleiate :

Date Phone:
|29/07/2015 [s- 47F(1)

Thank you for your cooperation.

Signature of €hief-Commisstorrer /Delegate




The following is a plain legal language summary of the relevant sections of the Transport Safety
Investigation Act 2003. Please see the ATSB website www.atsb.gov.au for the complete text of the
TSI Act.

Section 32—Require attendance to answer questions or produce evidence

For the purposes of an investigation, the ATSB can require a person to produce evidence

or to attend and answer questions.

The ATSB must first give the person written notice, allowing a reasonable time to comply.

Expenses may be paid for the cost of complying with a requirement to attend and answer questions
(the amount is set by regulation).

Failure to comply is an offence. The penalty is a fine.

Section 47—Self-incrimination no excuse

You cannot refuse to answer a question or produce evidence in accordance with a requirement under
the Act on the ground that it might incriminate you.

However, if you are an individual, information that results from the answer or evidence cannot be used
against you in civil or criminal proceedings.
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Document 15

e st e o e i Lakeside Airpark, QLD
Vasiation: 8.3°F X o s
Power Ling
Surrounded ‘ :
by low, haly Bais on,),
Couniry s S
A
;3
Ppsing with K A
lis downs ;‘%
BEWARE . Y
POWER «gg s A%
LINES S}g
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Elevation: 175 Feat AMSL Time Zone: Ut « 10
GPS Position: | 20°40.852" South 148° 37.831' East Aren Forecast:| 44
WAE Charts: Clermant {3234}, Rockhampten (3235} ALA Code: YLAK
OwnerQporator: | Lakeside Airpark 0418 H'EEZQ the@cabﬂsﬂummemat £om
Strip Directions: | 04-22
| Strip Lengths: | 1000 metres { wet weather may sharien the NE end
Sttip Suttm. Linsealed - slashed grass
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Strip Markers: | White cones asd tyres
Lighting: L

http://siimssharepoint/Aviation/Investigations/AO-2015-086/ReportDocuments/AO-2... 24/04/2019



Document 20

s. 47F(1)
From:
To:
Subject: FW: AO-2015-086 Collision with terrain during landing, involving a PA32 aircraft, VH-BDG at Lakeside
Airpark, Queensland on 26 July, 2015 [DLM=Sensitive]
Date: Wednesday, 21 October 2015 12:56:00 PM

Short Investigation Team

62 Northbourne Avenue, Canberra ACT
PO Box 967, Civic Square ACT 2608

ms. 47F(1) qs- 47F(1) F 02 6274 6207

http://www.atsb.gov.au/aviation/short-investigations.aspx

AVIATION | MARINE | RAIL

Web www.ateb.govau
Twitter @4TSBIn{0

This material may contain information that cannot be disclosed further due to: Transport Safety Investigation Act 2003

s. 47F(1)

From:

Sent: Wednesday, 21 October 2015 12:53 PM
Subject: RE: AD- - ollision with terrain during landing, involving a PA32 aircraft, VH-BDG

at Lakeside Airpark, Queenstand on 26 July, 2015 [DLM=Sensitive]




Subject: AO-2015-086 Collision with terrain during landing, involving a PA32 aircraft, VH-
BDG at Lakeside Airpark, Queensland on 26 July, 2015 [DLM=Sensitive]
Date: Mon, 19 Oct 2015 11:06:36 +0000

Special Request

Investigator in charge
Short Investigation Team

62 Northbourne Avenue, Canberra ACT
PO Box 967, Civic Square ACT 2608

.47F(1 s. 47F(1

WW, N

AHATION | MARINE | RalL

Wab www atsh govau
Twittar @ ATSBinfo



This material may contain information that canndt be disclosed further due to: Transport Safety Investigation Act 2003
This material may contain information that cannot be disclosed further due to: Transport Safety Investigation Act 2003

This message has been issued by the Australian Transport Safety Bureau (ATSB) which is an independent
Commonwealth Government Statutory Agency. The information transmitted is for the use of the
intended recipient only and may contain confidential and/or legally privileged material. Any review, re-

transmission, disclosure, dissemination or other use of, or taking of any action in reliance upon, this
information by persons or entities other than the intended recipient is prohibited and may result in
severe penalties. If you have received this e-mail in error please notify the Agency’s IT Help Desk,
telephone 1300 217 613 and delete all copies of this transmission together with any attachments.
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Document 21

http://siims/Ul/Notification/PopUps/ViewNotificationSource Data.aspx ?SystemNotific... 15/04/2019




Notification Source Details Page 2 of 2

http://siims/UI/Notification/PopUps/ViewNotificationSourceData.aspx?SystemNotific... 15/04/2019




PEp— Document 22
¥ Australian Transport Safety Bureau AViation Notiﬁcation FOI'm

Notification Officer: | Phone:| 1800011034 |
All orange fields are Mandatory unless information is not available from Reporter

Reporters Name: | RCC |  Role: | | Employer]|
Report date: Report time: 1631 Phone: |

Registration: VH BDG FlightNo: [ | Aircraft Type:| PA32

Occurrence type: | Runway excursion | © Operation Type:| | Charter
a of separation wheels us fanding ; ! G, D
Occurrence Date: | 26/07/2015 Occurrence Time:[1610 | ®@Local QurC |
Occurrence location:|Lake side air park, Bloomsbury, North of Mackay | State: Qld
Latitude/Longitude: | § 20.67919 | [ E14863348 | '
Aircraft Operator:  SHeZAR() Fa =3t
Injuries Fatal Serious Minor Nit
Crew
Passengers 1
Ground

Damage description:

Plane submerged in lake north west of runway

Description of occurrence and Additional Information: (Press ALT + ENTER for a new paragraph)

Charter flight, ran of end of runway into lake.
6 POB escaped before plane submerged.

linju ing, extent unknown.
Pilot

Owner -
Police Co-ordinator

Flt Recs Quarantined:Q Yes QO No ELT Disabled QOYes QONo Guard: OYes QNo

Passed on: Date Time Name Date Time Name

COR: || 1635 m: WebSMS:
Other: Other:




Notification Source Details Page 1 of 2
Document 23

http://siims/Ul/Notification/PopUps/ViewNotificationSourceData.aspx?SystemNotific... 15/04/2019




Notification Source Details Page 2 of 2

http://siims/UI/Notification/PopUps/ViewNotificationSourceData.aspx?SystemNotific... 15/04/2019



Document 24(1)

s. 47F(1)
From:
To: Repcon
Subject: Accident 201503322 VH-BDG Collision with terrain Lakeside Airpark (ALA) 26 July 2015
[SEC=UNCLASSIFIED]
Date: Monday, 27 July 2015 1:11:00 PM

Attachments: State Of Manufacture.pdf

Hi,

Please find attached the notificatiop of an accident involving Piper PA-32. Please notify the
appropriate organisations. '

The ATSB is investigating this accident.

Regards
s. 47F(1)

Team Leader Confidential Reporting
Australian Transport Safety Bureau

62 Northbourne Avenue
Canberra ACT 2601

Ws. 47F(1) Jlls. 47F(1) v RS, =rcon 1800 020 505

AVIATION | MARINE { RAIL

Web www atsh govay

Twitte: @ATSBinfo
.au/vol I -
REPCON Marine Confidential Reporting Scheme
volun - ine.aspx

Aviation Self Reporting Scheme (ASRS)
au/v I I



: Australian Government

% ﬁf “  Australian Transport Safety Bureau

ICAO Annex 13 Chapter 4

Accident & Serious Incident Notification
ATSB Reference: 201503322 Category: Accident
Investigation: Yes - AO-2015-086
Date and Time: Sunday, July 26, 2015 3:50 PM EST
Location: Lakeside Airpark (ALA)
State: QLD Country: Australia
Latitude: -20.6850 Longitude: 148.6250
Highest Injury: Minor
Occurrence: Operational - Terrain Collisions - Collision with terrain
Site Access: Accessible

Dangerous Goods: Nil

Injury Details: Crew Passenger  Ground
Fatal 0 0 0
Serious 0 0 0
Minor 0 | 0
Nil 1 4 -

Nationalitites: N/A

Document 24(2)

Aircraft Details:
VH-BDG
Aircraft Type: Aeroplane
Serial Number: 32-7740092
Manufacturer: PIPER AIRCRAFT CORP
Model: PA-32-300
Engine Manufacturer: TEXTRON LYCOMING
Engine Model: 10-540
Operation: Private Pleasure / Travel
Damage Level: Substantial

Country of Registration: Australia

Country of Manufacture:  United States

Departed:

Lakeside Qld

Destination: Lakeside Qld

Summary:

During landing, the aircraft struck the runway nose first before hitting an
embankment and submerging into a dam. The investigation is continuing.



Document 25

From:

To:

Subject: RE: Accident 201503322 VH-BDG Collision with terrain Lakeside Airpark (ALA) 26 July 2015
[SEC=UNCLASSIFIED]

Date: Friday, 31 July 2015 7:41:35 PM

S 27F(T)

Hope you are well. Thank you for the notification, we will not be taking any further AAIB action,
however if you require any assistance, please let me know.

Best regards

Air Accidents Investigation Branch (AAIB)
Farnborough House

Berkshire Copse Road

Aldershot

Hampshire

GU11 2HH

TEL: +44 (0)1252 510300

FAX: +44 (0)1252 376999

I vV
s. 47F(1)

From:
Sent: 31 July 2015 06:37

To: Investigations

Subject: Accident 201503322 VH-BDG Collision with terrain Lakeside Airpark (ALA) 26 July 2015
[SEC=UNCLASSIFIED]

s. 47F(1)
Hi

s. 38(1), 5. 47F(1)

Please find attached the notification of an accident involving Piper PA-32.
s. 38(1), s. 47F(1)

The ATSB is investigating this accident.

Regards
s. 47F(1)

Team Leader Confidential Reporting
Australian Transport Safety Bureau

62 Northbourne Avenue
Canberra ACT 2601

47F(1
gs. 47F(1) s 47F(1) | M RN | RPCON 1800 020 505




Australia’ s national transport sataty Invastigatofs

AVIATION | MARINE | RAIL

Webs www.atsh govau
Twitter @ ATSBindo

REPCON Marine Confidential Reporting Scheme
http://www.atsb.gov.au/voluntary/repcon-marine.aspx
Aviation Self Reporting Scheme (ASRS)
http://www.atsb.gov.au/voluntary/asrs.aspx

This message has been issued by the Australian Transport Safety Bureau {ATSB) which is an independent
Commonwealth Government Statutory Agency. The information transmitted is for the use of the intended
recipient only and may contain confidential and/or legally privileged material. Any review, re-transmission,
disclosure, dissemination or other use of, or taking of any action in reliance upon, this information by persons
or entities other than the intended recipient is prohibited and may result in severe penalties. If you have
received this e-mail in error please notify the Agency's IT Help Desk, telephone 1300 217 613 and delete all
copies of this transmission together with any attachments.

AxkkkkkhrkrkrkhkAhkhkhkkkhkkdkdkkhkhhrhdhkdhkhhkhkdrhrhhhkhhkhkkhkkhhhhkhrhhhhhkhkhdhhddhid
This email and any files transmitted with it are private and intended
solely for the use of the individual or entity to which they are
addressed.

If you are not the intended recipient of the e-mail, any files
transmitted to you in error, any copying, distribution or other use
of the information contained in them is strictly prohibited.

The AAIB's computer systems may be monitored and communications
carried on them recorded, to secure the effective operation of the
system and for other lawful purposes.
Ahkhkkdkhkhkhkhkhkkrkhddrhdhdhhhdhrkhrhhkhkdhhhhkhkhdrddhrhkkkkdhkdxhdhdhdhhkhkhhhhrid

On leaving the AAIB all e-mails are certified to be virus free.

For more information about the Air Accidents Investigation Branch,
please vigit our web site at i



Document 26(1)

s. 47F(1)
From:
To:
Subject: FW: Australia, Piper PA-32-300, 7/26/15

Date: Tuesday, 28 July 2015 1:46:35 AM
Attachments: State Of Manufacture.pdf

Please see attached ATSB notification. Show me as the Accredited Rep and let me
know if you need additional information.

Thanks,
s. 47F(1)

National Transportation Safety Board
505 South 336th Street, Suite 540
Federal Way, WA 98003

From: NTSB ROC

The following text was included in reply to the notifying authority:

Thank you for your notification to the National Transportation Safety Board. The notification has been
forwarded to the appropriate duty officer for response.

rrom SRR
Sent: Sunday, July 26, 2015 11:18:19 PM (UTC-05:00) Eastern Time (US & Canada)

To: NTSB ROC
Subject: Accident 201503322 VH-BDG Collision with terrain Lakeside Airpark (ALA) 26 July 2015
[SEC=UNCLASSIFIED]

Hi,

Please find attached the notification of an accident involving Piper PA-32. Please notify the
appropriate organisations.

The ATSB is investigating this accident.

Regards
s. 47F(1)

Team Leader Confidential Reporting
Austratian Transport Safety Bureau

62 Northbourne Avenue
Canberra ACT 2601



Bs. 47F(1)  ¥Fs. 47F(1) | MEREXAEEI REPCON 1800 020 505

AVIATION | MARINE | RAIL

Web www.atsb.gov.au
Twitter @ATSBinfo

http:// atst : / R
REPCON Marine Confidential Reporting Scheme
Aviation Self Reporting Scheme (ASRS)
http://www.atsb.gov.au/voluntary/asrs.aspx

This message has been issued by the Australian Transport Safety Bureau (ATSB) which is an independent
Commonwealth Government Statutory Agency. The information transmitted is for the use of the
intended recipient only and may contain confidential and/or legally privileged material. Any review, re-

transmission, disclosure, dissemination or other use of, or taking of any action in reliance upon, this
information by persons or entities other than the intended recipient is prohibited and may result in
severe penalties. If you have received this e-mail in error please notify the Agency's IT Help Desk,
telephone 1300 217 613 and delete all copies of this transmission together with any attachments.



-';: Australian Government

Document 26(2)

#“  Australian Transport Safety Bureau

ICAO Annex 13 Chapter 4

Accident & Serious Incident Notification

ATSB Reference: 201503322

Investigation: Yes - AO-2015-086

Date and Time: Sunday, July 26, 2015 3:50 PM
Location: Lakeside Airpark (ALA)

State: QLD - Country:
Latitude: -20.6850 Longitude:
Highest Injury: Minor

Occurrence:

Site Access: Accessible

Dangerous Goods: Nil

Category: Accident

EST

Australia
148.6250

Operational - Terrain Collisions - Collision with terrain

Injury Details: Crew Passenger  Ground
Fatal 0 0 0
Serious 0 0 0
Minor 0 1 0
Nil 1 4 -
Nationalitites: N/A
Aircraft Details: i
VH-BDG
Aircraft Type: Aeroplane
Serial Number: 32-7740092
Manufacturer: PIPER AIRCRAFT CORP
Model: PA-32-300
Engine Manufacturer: TEXTRON LYCOMING
Engine Model: 10-540
Operation: Private Pleasure / Travel
Damage Level: Substantial
Country of Registration:  Australia
Country of Manufacture:  United States
Departed: Lakeside Qld
Destination: Lakeside Qld
Summary: During landing, the aircraft struck the runway nose first before hitting an

embankment and submerging into a dam. The investigation is continuing.



Document 27(1)

s. 47F(1)
From:
To: United Kingdom AAIB 24 hour contact
Subject: Accident 201503322 VH-BDG Collision with terrain Lakeside Airpark (ALA) 26 July 2015
[SEC=UNCLASSIFIED]
Date: Friday, 31 July 2015 3:36:00 PM

Attachments: State Of Manufacture,pdf

.47F(1

Please find attached the notification of an accident involving Piper PA-32.
s. 38(1), s. 47F(1)

s. 38(1), s. 47F(1)

The ATSB is investigating this accident.

Regards
s. 47F(1)

Team L.eader Confidential Reporting
Australian Transport Safety Bureau

62 Northbourne Avenue
Canberra ACT 2601

S' 4rF(1) E S S' TG { REPCON 1800 020 505

i3
gato

AVIATION [ MARINE | RAIL

Web wwew.atsb.govau
Twdtter @ATSBinfo

REPCON Marine Confidential Reporting Scheme
. -marine.aspx
Aviation Self Reporting Scheme (ASRS)
://www.atsb.gov.au/v r




, Australian Government

Document 27(2)

> Australian Transport Safety Bureau

ICAQO Annex 13 Chapter 4
Accident & Serious Incident Notification

ATSB Reference: 201503322 Category: Accident
Investigation: Yes - AO-2015-086
Date and Time: Sunday, July 26, 2015 3:50 PM EST
Location: Lakeside Airpark (ALA)
State: QLD Country: Australia
Latitude: -20.6850 Longitude: 148.6250
Highest Injury: Serious
Occurrence: Operational - Terrain Collisions - Collision with terrain
Site Access: Accessible
Dangerous Goods: Nil
Injury Details: Crew Passenger Ground
Fatal 0 0 0
Serious 0 1 0
Minor 1 0 0
Nil 0 4 -
Nationalitites: British
Aircraft Details:
VH-BDG
Aircraft Type: Aeroplane
Serial Number: 32-7740092
Manufacturer: Piper Aircraft Corp
Model: PA-32-300
Engine Manufacturer: TEXTRON LYCOMING
Engine Model: 10-540
Operation:. Private Pleasure / Travel
Damage Level: Substantial
Country of Registration: Australia
Country of Manufacture:  United States
Departed: Lakeside Qld
Destination: Lakeside Qld
Summary: During landing, the aircraft struck the runway nose first before hitting an

embankment and submerging into a dam. The investigation is continuing.



From: s. 47F(1)

To: NTSB USA Natjonal Transport Safety Authority

Subject: Final reports Investigation Bulletin 44 [SEC=UNCLASSIFIED]
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Landing gear malfunction involving a
Cessna 210, VH-SMP

What happened

On 1 February 2015, at about 0800 Western Standard Time
(WST), a Cessna 210 aircraft, registered VH-SMP (SMP),
departed from Kununurra Airport, Western Australia, for a
scenic flight over King George falls with the pilot and five
passengers on board.

The pilot returned to Kununurra after about 2 hours. During
the approach, the pilot selected the landing gear selector to
the down position. However, the green landing gear down

. ! X : ) - . Source: Keith Anderson, modified by the
indicator light did not illuminate. In addition, the landing gear ATSB

pump continued to operate until the landing gear pump circuit
breaker popped. The pilot observed that the right and left main landing gear appeared to be in the
down and locked position. However, the pilot was unable to observe the nose landing gear.

As he was unable to verify the position of the nose landing gear, the pilot conducted a missed
approach and held at about 1,500 ft above the ground level to investigate the reason for the
malfunction. The pilot also broadcast on the common traffic advisory frequency (CTAF) his
intentions and briefed the passengers.

The pilot selected the landing gear down and up another two times. However, in the down
selection, there was no green landing gear down light and the landing gear pump continued to
operate until the circuit breaker popped. The pilot inspected the landing gear down light globe and
determined it was operational.

The pilot then used the ‘landing gear fails to extend’ and ‘manual gear extension’ checklists, and
conducted a manual gear extension. The main landing gear was observed to be in the down
position, but there was still no landing gear down green light.

The pilot contacted the operator first via a text message using a mobile phone, and then on the
company radio frequency. After consulting with the operator, the pilot conducted a low-level pass
over the runway to enable the operator to observe the landing gear position from the ground.

During the low-level pass, the operator observed the landing gear and reported to the pilot that the
landing gear appeared to be in the down position. The operator told the pilot that it was likely to be
an indication problem. The pilot returned SMP for a landing on runway 12 and briefed the
passengers for the fanding.

At about 1020, SMP landed, with the main landing gear wheels touching down first. The pilot held
full back pressure on the elevator controls to hold the nose wheel off the runway for as long as
possible. After about 100 m, the nose of the aircraft sank on to the runway. At this point, the nose
wheel collapsed, the propeller struck the runway, and the aircraft came to a stop. Once the aircraft
was stationary, the pilot completed the shutdown checks. The pilot and passengers then exited
the aircraft through the two front doors.

The pilot and five passengers were uninjured. The aircraft sustained minor damage, including
damage to the propeller, nose wheel, and engine cowling.
Pilot comment

The pilot reported that when the manual gear extension hand pump was used to pump the gear
down, and was pumped until it could not be pumped further, it felt just like when the gear is in the
down and locked position.
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The pilot indicated that SMP last flew on 12 January 2015, about 3 weeks before the incident
flight, and that there was no outstanding maintenance.

Owner investigation

The owner of the aircraft conducted an investigation into the incident. As part of their investigation,
they determined that one of the nose landing gear down lock pins had failed. The pin had failed in
the area of the machined groove for the pin retention roll pin (Figure 1). The failed down lock pin
migrated out and interfered with the nose landing gear actuator. This movement prevented the
nose landing gear down lock mechanism from engaging in the down and locked position (Figure
2). The other down lock pin was serviceable.

Figure 1: Failed nose landing gear downlock pin
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Figure 2: SMP nose landing gear downlock assembly, showing the failed downlock pin
preventing actuator movement to the locked position
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Source: Aircraft owner, modified by the ATSE

Cessna Service Bulletin

Cessna Service Bulletin SEB95-20 Nose Landing Gear Actuator Downlock Inspection dated 29
December 1995, recommended the inspection of the nose landing gear downlock actuator pins to
determine the security of the pins.

Cessna had introduced the service bulletin as they had received reports that the nose landing
gear actuator downlock pins had cracked and failed. It was found that the pins had failed at a
circumferential groove that was used to secure the pin in the actuator bearing end. The service
bulletin indicated that non-compliance could resutlt in failure of the nose landing gear to lock in the
down position and possibly collapse.

The recommended inspection was to be carried out initially within the next 200 hours operation or
12 months, whichever occurred first. Subsequent inspections at each landing gear retraction
check were not to exceed 200 hours of operation thereafter. After the installation of the downlock
actuator pin replacement, the repetitive inspection was not required.

Aircraft maintenance

SMP was manufactured in 1976 and, at the time of the incident, the aircraft had 9,965 hours total
time in service. The aircraft was maintained under the Civil Aviation Safety Authority (CASA)
maintenance schedule (Civil Aviation Regulations 1988 (CAR) Schedule 5). As the nose landing
gear was inspected in accordance with Schedule 5, the operator reported that they did not need to
comply with Cessna SEB95-20.

The periodic (100 hourly or 12-month) maintenance inspections were carried out in Augu'st 2014
at 8,871 hours total time in service (94 hours prior to the accident). This maintenance was
conducted in accordance with the CASA maintenance schedule (Schedule 5). Schedule 5 did not
include a specific inspection requirement to determine the security of the down lock pins.
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NTSB investigation into similar failures

The US National Transport Safety Board (NTSB) investigated an accident involving a Cessna
R182 aircraft, registered N6149S at Allegheny County Airport, West Mifflin, Pennsylvania on 18
May 2005 where the nose landing gear collapse during the landing.”

The NTSB determined that one of the downlock actuator pins (the same part number as SMP) on
the nose landing gear actuator had failed and migrated out. The pin contacted the actuator arm
piston, and prevented the full travel of the nose landing gear to the down and locked position. The
NTSB examined the downlock pin and found that it had failed due to a fatigue crack. The
investigation also found that the Cessna Service Bulletin SEB95-20 Nose Landing Gear Actuator
Downlock Pin Inspection had not been carried out. The investigation found over 30 other nose
landing gear collapses that were attributed to the actuator down lock pins on similarly equipped
Cessna aircraft.

The NTSB also investigated another similar accident involving a Cessna R182 aircraft, registered
N52748S, at Ames Municipal Airport, Ames, lowa, on 22 October 2006 where the nose landing
gear collapse during the landing.?

The NTSB determined that one of the downlock actuator pins (the same part number as SMP) on
the nose landing gear actuator assembly bearing end had failed and migrated out. The pin
contacted the actuator arm piston, and prevented the full travel of the nose landing gear to the
down and locked position. Both downlock pins were found to have fatigue cracks. Again, there
was no evidence that Cessna Service Bulletin SEB95-20 had been complied with.

ATSB comment

On 12 September 2011, a flight controf system event occurred involving Cessna 210N, VH-JHF,
48 km West of Bourke Airport, NSW. The ATSB investigation (AO-2011-115) found that reported
elevator control input difficulties resulted from the fracture of the aircraft's two horizontal stabiliser
rear attachment brackets. The nature of the failures was typical of the damage sustained by
aircraft as they age and move beyond the manufacturer's originally intended design life.

The investigation identified that maintaining class B aircraft in accordance with the Civil Aviation
Safety Authority (CASA) maintenance schedule, without due regard to the manufacturer’'s or other
approved data, does not adequately provide for the continuing airworthiness of those aircraft.

As a result of the investigation the ATSB issued CASA a Safety Recommendation AO-2071-115-
SR-050:

The Australian Transport Safety Bureau recommends that CASA proceed with its program
of regulatory reform to ensure that all aircraft involved in general aviation operations are
maintained using the most appropriate maintenance schedule for the aircraft type.

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.

' The NTSB aviation accident report JADO5IAQ66, is available from the NTSB website.
2 The NTSB aviation accident report CHIQ7LA011, is available from the NTSB website.



Aircraft owner

As a result of this occurrence, the aircraft operator has advised the ATSB that the aircraft owner
has taken the following safety actions:

Aircraft maintenance

Subsequent to the incident, the aircraft owner replaced the landing gear down lock pins with
updated pins on two other aircraft that the owner is responsible for, and found no abnormalities
with the removed pins or the nose landing gear actuator bearing ends.

Safety message

This accident highlights the importance of comprehensive, periodic maintenance inspections and
the role manufactures continuing airworthiness instructions in maintaining ageing aircraft. As
aircraft age, the original maintenance schedules may not be sufficient to ensure the aircraft's
ongoing safety. As a result of investigation report AO-2011-115 the ATSB encourages registration
holders of class B aircraft to review their aircraft’'s maintenance schedule to determine if it is the
most appropriate for their aircraft and to ensure that it adequately provides for the continuing
airworthiness of the aircraft. '

In 2007, the ATSB released research report B20050205 - How Old is Too Old? The impact of
aqeing aircraft on aviation safety and is available from the ATSB website. The report found that
some aircraft manufacturers have recognised that the original maintenance schedules may not be
sufficient to ensure the aircraft's (ongoing) safety. Those manufacturers have developed additional
continuing airworthiness information. The report concluded that adequate maintenance of ageing
aircraft requires the participation and ongoing cooperation of aircraft manufacturers, regulatory
authorities, owners, operators, and maintainers.

In 2012, in recognition of the Australian general aviation aging aircraft fleet, CASA released a

discussion paper Ageing Aircraft Management Plan (AAMP). The discussion paper makes the

following relevant points:

¢ As an aircraft ages up to and beyond its original design assumptions, the nominated
maintenance program needs to be modified to take into account ageing issues. In particular,
inspections of key areas or components not usually accessed.

e CASA and Authorised Persons are obliged to take into account all relevant maintenance data
or information pertinent to a particular aircraft type. This includes manufacturer's data,
Airworthiness Directives, Service Bulletins and other continuing airworthiness information.

o CASA Maintenance Schedule 5 was originally conceived as a minimum schedule of
maintenance activities, to be undertaken on a very limited range of relatively simple, ‘orphan’
aircraft

o CASA Maintenance Schedule 5 was not originally intended to address ageing aircraft related
issues. The literal application of this schedule on its own was not intended to replace the
manufacturer’s instructions for continued airworthiness, where available.

The adequate maintenance of ageing aircraft requires the participation and ongoing cooperation
of aircraft manufacturers, regulatory authorities, owners, operators, and maintainers.



General details

Occurrence details

ATSB - AD-2015-013

Date and time:

1 February 2015 - 1020 WST

Occurrence category:

Serious incident

Primary occurrence type:

Landing gear malfunction

Location: Kununurra Airport, Western Australia
Latitude: 15° 46.68'S I Longitude: 128° 4245 E
Aircraft details
Manufacturer and model: | Cessna Aircraft Company 210L
Registration: VH-SMP
Serial number: 21061544

Type of operation:

Charter - passenger

Persons on board: Crew -1 Passengers — 5
Injuries: Crew — Nil Passengers — Nil
Damage: Minor
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Collision with terrain involving a
Victa 115 Airtourer, VH-MUV

What happened

On 29 May 2015, at about 1145 Eastern Standard Time (EST), a Victa 115 Airtourer aircraft,
registered VH-MUV (MUV), departed from Leongatha Airport, Victoria, for crosswind circuit
training, with an instructor and student on board.

The student pilot was flying the first circuit. The instructor reported that the circuit was normal and
the approach was stable up to about 100 ft above ground level (AGL) when the student put the
final stage of flap out. As the aircraft flared to land on runway 22, a strong gust of wind blew the
aircraft off the runway centreline to the left and the aircraft bounced hard. The student initiated a
go-around, applying full power, with the aircraft still drifting further to the left. As the aircraft was
not climbing, the instructor called “taking over” and the student handed over control of the aircraft.
The instructor lowered the nose of the aircraft to gain airspeed.

The aircraft continued to drift further away from the runway centreline. The student noticed the
flaps were in the down position and, thinking that it would assist and without checking with the
instructor, retracted the flaps to the up position. The aircraft descended and about 100 m past the
threshold of runway 22, the aircraft collided with the airport perimeter fence. After a further 20 m,
the aircraft flipped over the fence and came to rest upside down. The instructor and student exited
the aircraft quickly through the broken canopy, as fuel was gushing from the fuel tanks. The
instructor and student pilot received minor injuries and the aircraft was substantially damaged
(Figure 1).

Figure 1: VH-MUV inverted after flipping over the airport perimeter fence

Source: Aircraft operator
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Instructor comment

The instructor reported that the purpose of the flight was to instruct the student in crosswind
landing techniques and then to conduct further flight training in the training area. The instructor
indicated that, as they were planning to conduct 2 hours of flight training, the aircraft had full fuel
on board and was near the aircraft maximum take-off weight.

The instructor described the wind as gusting between 15 to 22 kt at 270 degrees, with a crosswind
component of between 10 to 15 kt.

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 safety action in response to this occurrence.

Flight training organisation

‘ As a result of this accident, the flight training organisation advised the ATSB that they are taking
the following safety actions: :

s The instructor has been briefed on the importance of making sure students understand not to
touch any of the aircraft's controls when the instructor is in control of the aircraft.

o The instructor has been briefed on the handing over and taking over procedures with the
emphasis on handing over and taking over controls procedures.

Safety message

It is important in flight training to have a positive exchange of flight controls. The US Federal
Aviation Administration (FAA) has found that numerous accidents have occurred due to a lack of
communication or misunderstanding regarding who had actual control of the aircraft, particularly
between students and flight instructors. The FAA publication Aviation Instructor's Handbook,
includes a section on the Positive Exchange of Flight Controls. The handbook provides guidance
to use for the positive exchange of flight controls (Figure 2).

Figure 2: FAA Positive exchange of Flight Controls
s Positive Exchange of Flight Controls
1. When the flight instructor wishes the student

to take controt of the aircraft, the instructor

says lo the student,

“You have the flight controls.”
—

2. The student acknowledges immediately by
saying,

“{ have the flight controls.”

3. The flight instructor again says.

“You have the flight controis.”

| T—
1. o

Figure 8-8. During this procedure, avisual check is recammended
to see that the other person actnally has the flight controls, Wheu
returning the controls o the instructar, the suudent should follow
the same procedure the instructor used when giving control 10 the
student, The student should stay on the contrals and keep flving the
aircraft unil the instiniceor savs, “1 have the flight conirols.” There
shndd never be auy doubt abewt who is flving the airevaft.

Source: US Federal Aviation Administration



General details

Occurrence details

ATSB —~ AO-2015-057

Date and time:

29 May 2015 — 1200 EST

Occurrence category:

Accident

Primary occurrence type: | Collision with terrain
Location: Leongatha Airport, Victoria
Latitude: 38°29.73'S Longitude: 145° 51.58' E
Aircraft details

Manufacturer and model:

Victa 115 Airtourer

Registration: VH-MUV

Serial number: 96

Type of operation: Flying Training

Persons on board: Crew -2 Passengers — 0
Injuries: Crew—2 Passengers — 0
Damage: Substantial
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Separation issue involving a Pacific
Aerospace CT/4B, VH-YCU, and a
Diamond DA 40, VH-UNV

What happened

Early in the afternoon on 4 June 2015, a Pacific Aerospace CT/4B, registered VH-YCU (YCU),
was conducting an instrument training flight in the training area to the south-west of Tamworth,
New South Wales, with an instructor and student on board. At the same time, a Diamond DA 40,
registered VH-UNV (UNV), departed Tamworth on a visual navigation student assessment flight,
bound for Bankstown, New South Wales, also with an instructor and student on board. Both
aircraft were operating under the visual flight rules,” and the weather conditions were fine and
clear.

As part of the training sequence, the instructor in YCU directed the student to intercept the

360 degree bearing from the Quirindi non-directional beacon (NDB)? The instructor further
directed the student to track inbound to the Quirindi NDB at 4,500 ft> on that bearing (Figure 1),
and carry out a Quirindi NDB-A approach.

When about 10 NM north of Quirindi, the student in YCU broadcast their position and intentions on
the Quirindi Common Traffic Advisory Frequency (CTAF).* The pilot of a recreational aircraft
responded to the effect that they were operating in the circuit area at Quirindi. There was no
response from any other aircraft. When about 5 NM from Quirindi, the student in YCU made
another broadcast on the CTAF, indicating their intention to enter a holding pattern from overhead
the NDB, in preparation for the NDB-A approach. There was no response from any other aircraft
to that broadcast.

At about the same time, UNV was tracking from Gate South (a reporting point south-west of
Tamworth) towards Quirindi, also at 4,500 ft (Figure 1). The crew of UNV planned to overfly
Quirindi then turn to the south-east and track towards Scone. The crew of UNV were monitoring
the area VHF,® but not the Quirindi CTAF. As such, the crew of UNV did not hear the CTAF
broadcasts made by the student in YCU. Even though the crew of both aircraft were monitoring
the area VHF, neither had made any broadcasts on that frequency, so neither crew was aware of
the other aircraft. At the time, both were tracking towards Quirindi at the same altitude.

Visual flight rules are a set of regulations, which allow a pilot to only operate an aircraft in weather conditions generally
clear enough to allow the pilot to see where the aircraft is going.

An NDB is a radio transmitter used as an aid to navigation. The signal does not include inherent directional information.
4,500 ft above mean sea level is about 3,450 ft above ground level overhead Quirindi aerodrome.

The CTAF is the frequency on which pilots operating at a non-controlled aerodrome should make positional radio
broadcasts.

Area VHF (very high frequency) is the appropriate flight information area frequency for a focation.
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Figure 1: Extract from a visual chart showing the manner in which the tracks of the two
aircraft converged as they neared Quirindi, and the general direction of flight of each
aircraft after they passed Quirindi (YCU turning to the north-east and UNV turning to the
south-east)
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Source: Airservices Ausfralia, additions by the ATSB

Just north of Quirindi, the traffic collision avoidance device fitted to YCU alerted the crew to an
aircraft in their vicinity, at a distance of 0.4 NM, at the same altitude. The instructor commenced an
intensified lookout and soon sighted UNV. At that moment, UNV was in about the 10 o’clock
position® relative to YCU, at the same altitude, on a slightly converging flight path. The instructor in
YCU estimated that at the time UNV was sighted, YCU was in approximately the 4 o'clock position
relative to UNV.

Although there was no immediate risk of a collision, the instructor in YCU took control of the
aircraft from the student and made a heading adjustment through about 20 degrees to the right.
On the new heading, the instructor was satisfied that the flight path of the two aircraft would
diverge. In recalling the incident, the instructor in YCU estimated that, at their closest point, the
separation between the two aircraft was about 60 m laterally, at the same altitude.

After sighting UNV, the instructor in YCU attempted to establish contact with the crew of UNV on
the Quirindi CTAF. The pilot of the recreational aircraft operating at Quirindi responded, but there
was ho response from the crew of UNV.

Still unaware of the proximity of YCU, the crew of UNV passed over Quirindi then turned to the
south-east towards Scone, and commenced a climb to 5,500 ft. As they climbed, the instructor in
UNV sighted YCU behind and beneath them, in about their 8 o’clock position. By that time, the
crew in YCU had also passed Quirindi, and were now turning towards the north-east for the
NDB-A holding pattern. Having sighted YCU, the instructor in UNV was satisfied that the two
aircraft were on divergent headings and vertical separation was increasing as UNV climbed.

® The clock code is used to denote the direction of an aircraft or surface feature relative to the current heading of the

observer’s aircraft, expressed in terms of a position of an analogue clock face. Twelve o’clock is ahead while an aircraft
observed abeam to the left would be said to be at 9 o’clock.
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Following the separation issue, the instructor in YCU called air traffic control (Brisbane Centre) on
the area VHF in an attempt to establish communications with the crew of UNV. The crew of UNV,
who were still monitoring the area VHF, intercepted that call and responded. The crew of UNV
then selected the Quirindi CTAF on one of their radios, and they had a brief discussion on that
frequency. By the time communications were established on the CTAF, UNV was nearing 5,500 ft
on a south-easterly heading towards Scone. The crew of YCU were resuming their planned
exercise, entering the Quirindi NDB-A holding pattern.

Instructor comments - YCU
The instructor in YCU made a number of comments regarding the incident, including:

Use of radios. YCU was fitted with two VHF radios. During operations in the training area, the
crew were monitoring the area VHF on one radio, and company operations on the other. The
radio that was being used to monitor the company operations frequency, was switched to the
Quirindi CTAF as they prepared for their NDB-A approach at Quirindi. As such, the crew were
monitoring the area VHF and Quirindi CTAF at the time of the incident.

Instrument flight training hood. The student in YCU was wearing an instrument flight training
hood. The hood projected forward from the student’s helmet in a manner that denied the student
external visual reference, but allowed the student to scan cockpit instruments (to simulate
instrument meteorological conditions). Under these circumstances, the instructor maintained a
lookout for other aircraft and hazards, but the position of the student’s helmet and hood was such
that the instructor’s visibility to the left of the aircraft was partially obscured. With that in mind,
when alerted fo other traffic in the vicinity, the instructor targeted a lookout to the left of the aircraft,
past the student’'s helmet and hood. During this targeted lookout, the instructor sighted UNV.
When the instructor sighted UNV, the aircraft was remaining on a constant line of sight relative to
YCU, in approximately the 10 o’clock position.

Density of training operations at Quirindi and Gunnedah. The instructor in YCU noted that
even though Quirindi and Gunnedah are often used for flight training purposes, there is nothing in
the En route Supplement Australia (ERSA) to alert pilots accordingly.

Instructor comments - UNV
The instructor in UNV made a number of comments regarding the incident, including:

Use of radios. UNV was fitted with two VHF radios. The instructor commented that depending on
the circumstances, either radio could be used to monitor and broadcast on relevant CTAFs. At the
time of this incident, the crew were monitoring the area VHF with one radio, and the company
operations frequency on the other.

Monitoring the CTAF. The instructor in UNV was aware that the student in UNV was not
monitoring the Quirindi CTAF as they approached from the north, even though it was normal
practise to monitor a CTAF under these circumstances (overflying an aerodrome). On this
occasion, the instructor elected not to prompt the student to monitor the CTAF in order to reinforce
a teaching point to the student regarding frequency management. The instructor was satisfied that
a visual lookout would suffice under the circumstances — the conditions were fine and clear, and
there were no broadcasts or other transmissions on the area VHF to suggest that there was any
potentially conflicting traffic in their area.

ATSB comment

The separation issue in this case may have been avoided if the pilots of the two aircraft involved
had been monitoring and broadcasting on the same frequency. Both crews were monitoring the
area VHF, but operating under the visual flight rules, there was no specific requirement for the
crew of either aircraft to make a broadcast on that frequency. The crew of YCU broadcast their
position and intentions on the Quirindi CTAF, but the crew of UNV were not monitoring that
frequency.
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The requirement to monitor a CTAF is subject to a level of interpretation, particularly with respect
to the altitude above an airfield at which the requirement applies. The Aeronautical Information
Package (AIP) requires a pilot to broadcast on the CTAF when he/she enters the vicinity of a non-
controlled aerodrome. AIP goes on to describe the vicinity of a non-controlled aerodrome as
being:

...within 10 nm of the aerodrome and at a height above the aerodrome that could result in
“confiict with operations at the aerodrome.

Existing forums and processes (managed by CASA and Airservices Australia) allow airspace
users to influence the manner in which airspace is managed and propose chahges to relevant
documents (such as the En Route Supplement Australia). Where changes have the potential to
improve safety, operators are encouraged fo present proposals for consideration, using those
forums and processes. One relevant forum for proposing airspace-related safety improvements is
the CASA Regional Airspace and Procedures Advisory Committee.

Safety message

Pilots are encouraged to ‘err on the side of caution’ when considering when to make broadcasts
and whether specific frequencies should be monitored, particularly noting the fundamental
importance of communication in the effective application of the principles of see-and-avoid. An
ATSB report titled Limitations of the See-and-Avoid Principle outlines the major factors that limit
the effectiveness of un-alerted see-and avoid.

The ATSB SafetyWatch programme highlights broad safety concerns that

emerge from investigations and occurrence data reported to the ATSB by

industry. One safety concern relates to operations around non-controlled SafatyWat(:h
aerodromes. The ATSB safety watch website page, Safety around non- :
controlled asrodromes, includes the following relevant comments:

Insufficient communication between pilots operating in the same area is the most common
cause of safety incidents near non-controlled aerodromes.

A search for other fraffic is eight times more effective when a radio is used in combination
with a visual lookout than when no radio is used.

The CASA booklet titled Operations at non-controlled aerodromes provides guidance with respect
to the limitations of the see-and-avoid principle and relevant radio procedures. Civil Aviation
Advisory Publication 166-1 also provides relevant guidance with respect to CTAF procedures.

General details

Occurrence details

Date and time; 4 June 2015 - 1420 EST
Occurrence category: Incident

Primary occurrence type: | Separation issue
Near Quirindi, New South Wales
Latitude: 31°29.92' S |: Longitude: 150° 31.08' E

_L_ocation:
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Aircraft details — VH-YCU

Manufacturer and model:

Pacific Aerospace Corporation CT/4B

Registration: VH-YCU

Serial number: 079

Type of operation: Flying training

Persons on board: Crew -2 Passengers — Nil
Injuries: Crew — Nil Passengers — Nil
Damage: None

Aircraft details - VH-UNV

Manufacturer and model:

Diamond Aircraft Industries DA 40

Registration: VH-UNV

Serial number: 40.1077

Type of operation: Flying training

Persons on board: Crew—-2 Passengers — Nil
Injuries: Crew — Nil Passengers — Nil
Damage: None
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Collision with terrain during landing,
involving a PA32 aircraft, VH-BDG

What happened

On the afternoon of 26 July 2015, the pilot prepared a PA32-300 (Cherokee Six) aircraft, VH-BDG
(BDG), for a private joy flight around the Whitsunday Islands off the Queensland coast, (Figure 1)
departing from the Lakeside Airpark. The pilot had arranged for five acquaintances to come on the
flight as passengers.

About a week earlier, the pilot, who had an injured right foot at the time, organised another pilot to
fly BDG on a re-positioning flight to the Lakeside Airpark. Due to being unable to fly the re-
positioning flight, the accident flight became the pilot's first time operating from the Airpark.

1
Pilot recollections
The pilot reported that they delivered a safety brief outlining the relevant safety features of the
aircraft, just prior to loading the passengers. After loading the four rear passengers, the pilot
secured the left rear cargo door, and then entered the cockpit through the front right door, followed
by the front seat passenger.

The flight departed at about 1400 Eastern Standard Time (EST), and remained outside controlled
airspace. The flight overflew some of the Whitsunday island group as well as the outer reef area of
the Great Barrier Reef, prior to setting a return course to the Airpark about one and half hours later
(Figure 1).

Figure 1: A google earth extract showing the general area where the joyflight was
conducted

Lakeside
Airpark

Google earth

Source: Google earth, annotated by the ATSB
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The pilot approached the extended centreline at an oblique angle and conducted a straight in
approach to runway 22 (Figures 2 and 3). When about 6 NM from the airfield, at about 2,300 ft
above mean sea level, the aircraft was configured for descent. After reducing the airspeed from
about 135 to about 100 kt, and with 10° of flap selected, the aircraft descended to about 1,800 ft.

Figure 2: An extract from the Queensland Country Airstrip Guide. Diagrammatic
representation of Lakeside Airpark and local hazards

o i mﬁw&%‘;‘;’g Lakeside Ail]}&l‘k. QLo
Vurigtion: .3

BEWARE
POWER
LINES “ :
A
igher @ %;"
Ground $ F /
RR1H 10 T8 107 ESAGORUT TORLAE B

Elavation: 176 Feet AMSL Time Zone: UTE « 10

GPS Position: 20* 40,852  South 148 37831 East Acea Forecast:| 44

WAC Charts: Llermant [32341 Rockhsmpten (3235 ALA Coda: YLAK

OwneriBoerator: | Lakeside Airpark 0418 711224, office@caboolturecommercial.com
Strip Directions: | 04-22

Strip Lenpths: | 1000 metres { wet weather may shorten the NE end]

Strip Sorfece: | Unsnaled - slashed grass

Windsock: Yas - two
Steip Markees: | White cones and tyres
Lighting: Wi

Source: Queensland Country Airstrip Guide, 2012 edition
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Figure 3: Approach to runway 22 at Lakeside Airpark. Note the unsealed and sealed portion
of the runway. Also, note the difficulty in detecting the power lines on approach. Photo
taken about a week prior to the accident

Runway 22
threshold

Source: Barry Dionysius

In order to maintain sufficient clearance over the two rows of power lines, and still land near the
threshold, well before the sealed section of the runway, the pilot planned a steeper approach than
normal. The flap was set to 40° (full flap) and the rate of descent increased to about 500-600 feet
per minute.

On short final, the aircraft suddenly began to sink rapidly, and the pilot recalled seeing a tree pass
close by the left window. Judging that the aircraft was now too low; the pilot applied full power,
held the aircraft nose in a raised position, turned the aircraft left toward lower ground, and initiated
a go-around.

However, the aircraft continued to sink throughout this manoeuvre, and the tail struck the runway
about 20 m in from the threshold. Throughout this attempt to go-around, the tail continued to drag
along the gravelled section of the runway, leaving a mark about 30-35° to the left of the runway
direction for about 18m.

Although not yet showing a positive rate of climb, the aircraft seemed to be flying. The pilot
reported that the stall warning had not sounded, so assessed there was a choice between
removing the power and attempting to land back on the runway, or continuing with the go-around.
The pilot elected to continue with the go-around and continued toward the lower ground.

A witness mark made by the right wheel, commenced at about the same spot where the mark
made by the tail stopped. The wheel mark continued for about 35m into the grassed area beside
the runway.
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Once into the grassed area, and with the aircraft most probably airborne, it struck a wire fence
(Figure 4) then the raised embankment of the dam, which ran perpendicular to the runway. The
pilot reported that the left wing tip struck the water and the aircraft spun around and entered the
water. At some point throughout this sequence, the main wheels detached from the aircraft. The
pilot reported continuing to battle for control of the aircraft, up until it arrived in the water.

Figure 4: Looking along runway 22 taken a few days after the accident

Start of sealed

Edge of the dam area - runway 22

in which aircraft
came to rest

Approximate
track of VH-BDG
as it left runway

22 (gravel end)

Source: Pilot

Post water impact

When the aircraft settled on the surface of the water, the pilot reported yelling to the passengers to
‘get out'. The pilot then opened the front right door, pushed the passenger occupying the front
right seat out, and then exited. The opening of the door resulted in the muddy water gushing
inside and rapidly filling the aircraft. The passengers seated in the rear of the aircraft were unable
to open the rear door. The water almost filled the entire cabin during this time.

The pilot was eventually able to get the rear door open from outside the aircraft and assisted
some of the passengers out. The remaining passengers either made their own way out, or were
assisted by other passengers.

One of the passengers sustained serious injuries, and the pilot and another passenger, minor
injuries. The aircraft was almost completely submerged resulting in substantial damage (Figures 5
and 6).
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Figure 5: Post accident showing VH-BDG partially submerged in the dam

Source: Airpark operator

Figure 6: VH-BDG after retrieval from the lake. Passenger 2 (below) reported that the left
wing crumpled during the ‘cartwheeling’ toward the lake. Note: Significant damage
occurred during the retrieval process

Source: Pilot
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Pilot experience and comments

The pilot had approximately 581 total flying hours with about 112 of these on Cherokee Six type
aircraft. The pilot made the following points:

« the hazard briefing conducted by the airpark operator some weeks earlier, included a request
to land on the gravel area of the runway, as the seal was recently laid but had proved to be
quite soft

o both weight and balance, and performance caiculations were conducted for the flight, however

these documents were damaged when the aircraft became submerged

+ there may have been some wind shear or a down draft which contributed to the aircraft
sinking on the approach

¢ the tail scraping along the gravel and over the fence during the attempted go-around added
extra drag, which detracted from the aircraft's performance

Passenger comments

Three qf the five passengers elected to provide their accounts of what happened.

Passenger one recalled:

« there was no pre-flight safety briefing; the pilot just indicated where each of them should sit

s during the landing approach, this passenger recalled thinking how low they were, when still
some distance from touchdown

¢ the tail struck the ground, and recalls power being applied after that
s the aircraft flipping over and ‘cartwheeling’ toward the lake
Passenger two recalled:

e there was no pre-flight safety briefing

» during the approach to land they heard the pilot verbalising that the aircraft needed to slow
down, and noted a significant decrease in speed

» the aircraft tail dragging along the ground, and the pilot calling out for assistance
« the left wing striking the ground and instantly crumpling (Figure 6)
o the aircraft then ‘cartwheeled’ ending up in the lake

¢ the water rose quickly in the aircraft when the front door was opened, leaving a very small
pocket of air for the rear passengers

s they were rescued by the pilot through the rear door

Passenger three recalled:

o there was no pre-flight safety briefing

o the aircraft struck the ground prior to the runway

o the pilot shouted for assistance as the aircraft “went out of control during the approach”
o the aircraft ‘cartwheeled’ before arriving in the dam

Meteorological data

The ATSB obtained the Bureau of Meteorology weather report for area 44 covering the time of the

accident. Area 44 was in two divisions that day and the southern division, which applied to the
area south of Proserpine, including Lakeside Airpark, forecast variable winds of about 10 knots.

Lakeside Airpark landing area

Lakeside Airpark Landing area was identified in Enroute Supplement Australia (ERSA) (28 May
2015 version) as “UNCR” meaning it is both uncertified and unregistered.
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As per the requirement for operations at this aerodrome, the pilot sought prior permission to
operate there and a briefing on local hazards from the aerodrome operator. This onsite briefing by
the aerodrome operator pointed out local hazards such as the power-lines in the vicinity and the
preferred protocol of taking-off on runway 04, and landing uphill on runway 22, wind permitting.
There was no hazard map available as mentioned in the ERSA.

Advisory material

The Civil Aviation Advisory Publication (CAAP) 890-1 (2) “Published aerodrome information and
reporting changes (November 2000) is available on the CASA website. This publication provides
advisory material for publishing aerodrome information and reporting changes in respect of both
licenced and unlicensed aerodromes that are included in the (ERSA).

Unlicensed aerodromes:

Unlicensed aerodromes are not required, under the regulations, to provide aerodrome
information to [Aeronautical Information Service] (AIS) or the [Civil Aviation Safety Authority]
(CASA) and to have their aerodromes included in ERSA.

...unlicensed aerodromes may also be included in ERSA, on request of the aerodrome
operators. However, the aerodrome information published will be of limited format, being of
a non-operational nature...”

CASA is conducting a post-implementation review of CASR Part 139 — Aerodromes. As part of
this project, this CAAP and other Part 139 CAAPs and ACs will be reviewed. Additionally, CASR
Part 175, which regulates the publication of aeronautical information, commenced on 5 March
2015 and the contents of CAAP 890-1 (2) will be reviewed, to be consistent with this new
regulation.

ATSB comment

The ATSB did not undertake an onsite investigation into this accident, but were provided with
information through telephone interviews, reports, and detailed photographs.

The ATSB was unable to reconcile the differences evident between the recollections of the pilot
and those of the three passengers who provided information.

Safety message

This accident highlights the importance of thorough pre-flight planning and preparation to minimise
safety critical decisions in flight.

CASA have an online kit ‘CASA Flight Planning Always Thinking Ahead” available from the
downloaded from the CASA website.

This tool kit addresses the three levels of flight planning (the straightforward elements, unusual
situations and whether to go) and their application over eight stages of flight.

The ATSB research report, Improving the odds: Trends in fatal and non-fatal accident in private
flying operations (AR-2008-045) is available from the ATSB website.

This report encourages pilots to make decisions before the flight, continually assess the flight
conditions, evaluate the effectiveness of their plans, set personal minimums, assess their fitness
to fly, and to seek local knowledge (and if necessary a check flight) on the route and / or
destination as part of the pre-flight planning process.

Also on the ATSB website, is a copy of the investigation (199804109) into a fatal accident
involving another Cherokee Six aircraft (VH-POW). The pilot attempted to conduct a go-around
from a degraded performance configuration with full flap extended and a nose-high attitude. The
ATSB found that the aircratft's climb performance would have been substantially degraded with
this configuration. The aircraft's nose-high attitude during the climb would have obstructed the
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pilot's forward vision and he may have been unaware that the aircraft had diverged from the
extended centreline of the airstrip.

Occurrence details

Date and time: 26 July 2015 — 1550 EST

Occurrence category: Accident

Primary occurrence type: | Collision with terrain

Location: Lakeside Airpark, Queensland
Latitude: 20°41.10'S Longitude: 148° 37.50' E

Aircraft details

Manufacturer and model: | Piper Aircraft Corporation PA 32-300

Registration: VH-BDG

Serial number: 32-7740092

Type of operation: Private

Persons on board: Crew—1 Passengers -5

Injuries: Crew — Minor Passengers — 1 serious, 1 minor

Damage: Substantial
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Engine failure and collision with
terrain involving a Cessna 210,
VH-ERU

What happened

On 1 August 2015, at about 1110 Western Standard Time (WST), a Cessna 210 aircraft,
registered VH-ERU, departed Gidgee Gold mine for a private flight to Cue, Western Australia
(Figure 1). The pilot was the sole occupant of the aircraft. The pilot reported that all engine
indications were normal from the start and into the cruise at 3,500 ft above mean sea level. The
elevation of the terrain in the area was about 1,700 ft above mean sea level.

Figure 1: Aircraft track and accident location

' Wiluna aerodrome

#Co0gle ealth
Source: Goagle earth — annotated by the ATSB

About 25 minutes into the flight, the pilot observed the engine oil temperature rising rapidly. The
pilot opened the cowl flaps in an attempt to reduce the engine oil temperature, and noted that the
cylinder head temperature and engine oil pressure were still in the normal range. As the pilot tried
to determine the cause of the problem, the manifold pressure started to increase. The pilot
reduced the throttle to try to decrease the manifold pressure, but it continued to rise.

The pilot then felt a slight vibration in the engine and through the aircraft controls, and broadcast a
PAN" call on the Melbourne Centre radio frequency. The pilot did not receive any response to the
broadcast, probably due to the aircraft's remoteness and low altitude. The aircraft was descending
steadily, and the pilot looked for a suitable place to conduct a precautionary landing. However, the
surrounding area was heavily treed. After turning towards the north and more open country, the
vibration increased, and the pilot broadcast two Mayday? calls. Again, the pilot did not receive any
response.

When about 500 ft above ground level, the vibration further increased and the engine failed with a
bang. Smoke emanated from the engine compartment and over the windscreen, reducing the
pilot's visibility through it. The pilot then sighted a fence line to the right and prepared for a forced
landing, aiming to touchdown in a cleared area alongside the fence.

' Aninternationally recognised radio call announcing an urgency condition which concerns the safety of an aircraft or its
occupants but where the flight crew does not require immediate assistance.
2 Mayday is an internationally recognised radio call for urgent assistance.
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The pilot lowered the landing gear and extended the flap. When at about treetop height, the pilot
selected the master switch and fuel off. The pilot also tightened the seatbelt and opened the
aircraft door. As the pilot flared the aircraft to land, the right wing and strut collided with a tree. The
aircraft yawed to the right, and the right main landing gear struck the ground and broke off.
Although the pilot applied full left rudder to try to regain control of the aircraft, it collided with
another tree and rolled onto its left side, before skidding and coming to rest against a third tree.
The pilot suffered minor injuries and the aircraft sustained substantial damage (Figure 2).

The right fuel line ruptured during the impact sequence, causing fuel to run down into the cabin
and onto the pilot. The pilot quickly exited the aircraft, concerned about the risk of fire, particularly
as there was about 240 L of fuel in the tanks.

After waiting about half an hour for the fuel to stop running into the cockpit, the pilot returned to the
aircraft and selected the master switch on. The pilot then made another radioc broadcast
requesting assistance, and again did not receive any response. The aircraft's emergency locator
transmitter (ELT)® did not activate on impact, and its light had not illuminated. The pilot then tried,
without success, to use the aircraft battery to power the ELT.

At about 1400, the pilot again made radio broadcasts without any response. As there was no
mobile phone signal at the accident site, the pilot started walking towards higher terrain. At about
2200, after walking 25 km, the pilot gained mobile phone coverage and was able to call for
assistance. After making the call, the pilot lit a fire to provide warmth and to deter a pack of wild
dogs that had been circling. At about 0200 on 2 August, low cloud rolled in and it started to drizzle.
About an hour later, the pilot provided rescue personnel with the coordinates of the location,
obtained from the mobile phone. At about 0730, a rescue aircraft located the pilot and police
arrived about 40 minutes later.

Figure 2: Accident site showing damage to VH-ERU

Source: Western Australia Police

®  Crash-activated radio beacon that transmits an emergency signal that may include the position of a crashed aircraft.

Also able to be manually activated.
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Pilot comments
The pilot provided the following comments:

o The number three cylinder failed and blew a hole in the top of the engine casing.

¢ The pilot usually carried a satellite phone, but did not have it on this flight as it was being
serviced.

¢ |t was about a 40-minute flight to Cue, and the pilot would normally have advised someone of
the planned route and expected arrival time, but omitted to do so on this day.

¢ The pilot had water, a first aid kit and a lighter in the aircraft, and planned to get a personal
location beacon to carry in future.

Aircraft engine

The aircraft was fitted with a Continental 10-520 engine. The pilot had owned the aircraft for about
4 years, during which time the aircraft had accrued about 60 hours of flying time. Shortly after the
pilot bought the aircraft, the number three cylinder had failed and been replaced. The pilot had
recently replaced the propeller in accordance with an airworthiness directive.

The aircraft was damaged beyond repair. At the time of completing this report, no engineering
inspection of the engine had been, or was expected to be, conducted following the accident.

Safety message

The ATSB reminds all pilots to let someone know where they are going, and what time they
expect to arrive, before embarking on a flight. Although the incident flight was not in a designated
remote area, it demonstrates that it is vitally important to carry emergency supplies, such as water,
food, matches (or lighter), and first aid essentials. Where mobile and radio coverage is not
available, a satellite phone can provide life-saving access to help.

Electronic locator transmitters installed in aircraft should be tested in accordance with the
manufacturer’s instructions. The ATSB research report AR-2012-128 found that ELTs function as
intended in about 40-60% of accidents. NASA is currently conducting research to find ways to
make ELTs more likely to function after a survivable crash.
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General details

Occurrence details

ATSB ~ AD-2015-080

Date and time:

1 August 2015 — 1140 WST

Occurrence category:

Accident

Primary occurrence type: | Engine failure
Location: 035° M 77 km Mount Magnet Aerodrome, Western Australia
Latitude: 27°32.93'S g Longitude: 118° 17.60' E
Aircraft details

Manufacturer and model:

Cessna Aircraft Company 210E

Registration: VH-ERU

Serial number: 21058520

Type of operation: Private

Persons on board: Crew—1 Passengers — Nil
Injuries: Crew - 1 Minor Passengers — Nil
Damage: Substantial
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Collision with terrain involving a
Grumman G164, VH-LKN

What happened

On 6 August 2015, the pilot of a Grumman G164 aircraft, registered VH-LKN, was conducting
aerial spreading of superphosphate on a property about 33 km south-west of Tharwa, Australian
Capital Territory. The target zone for the spreading was about 7 km to the south-east, and at an
elevation about 1,000 ft higher than the airstrip and loading site.

The pilot commenced operations at about 1000 Eastern Standard Time (EST) and completed
spreading of six loads of superphosphate. The pilot then had a lunch break and refuelled the
aircraft to a total of about 180 L of fuel. The aircraft was also loaded with about 500 kg of
superphosphate, which was about half its carrying capacity. The pilot observed a light, westerly
wind of about 2 to 5 kt in the vicinity of 'the airstrip.

At about 1400, the pilot commenced the take-off run for the seventh load of the day. As the aircraft
became airborne, the aircraft started to sink (Figure 1). To stop the aircraft sinking, the pilot
applied the dump lever to start dumping the load of superphosphate. The aircraft then started to
climb, so the pilot stopped dumping the load. The pilot also commenced a shallow left turn, away
from rising terrain. As the aircraft turned, when at about 100 ft above ground level, it started to sink
again. As it sank, the pilot felt a shake through the airframe, indicating that the aircraft was close
to stalling. The pilot re-applied the dump lever to open the hopper door and try to reduce the
aircraft load. Simultaneously, the pilot lowered the aircraft's nose and rolled the wings level, to try
to recover from the incipient stall.

Figure 1: Departure airstrip, aircraft track and accident location

Aircraft collided with the ground

Aircraft again encountered sink

Aircraft encountered sink

Airstrip and take-off run
Google earth
L

Source: Google earth and pilot recollection — annotated by the ATSB
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The pilot sighted powerlines, a road and a row of trees ahead, beyond which the terrain rose
steeply. The aircraft continued to descend and the pilot maintained the aircraft in a normal nose
attitude for landing. As the aircraft neared the ground, the pilot reduced the throttle to idle and held
the aircraft control stick in the full back position. The tailwheel struck the ground first, and then the
right main landing gear dug into soft ground. The aircraft flipped over and came to rest inverted.

The pilot sustained minor injuries and the aircraft was substantially damaged (Figure 2).
Figure 2: Damage to VH-LKN

r

Source: Pilot

Pilot comments

The pilot provided the following comments:

¢ The airstrip was at an elevation of about 2,100 ft above mean sea level. The target pasture
was about 1,000 ft higher than the airstrip.

» The airstrip was about 500 m in length and the fuel and chemical load was relatively light. The
aircraft was well within its operational limitations.

o The weather forecast had indicated calm conditions, and the temperature was about 14°C.
o The sink that the aircraft encountered may have been a downdraft coming off the hill.

« If the airstrip had been higher up and closer to the target zone, the pilot would have had more
time to dump the load, less distance to climb on each load, and a more accurate assessment
of the wind conditions.

¢ Dumping liquid takes a few seconds, but granular substances like superphosphate take
minutes for the hopper to empty when dumping the load.

o After the accident, the pilot verified that the hopper door was open, and superphosphate was
present in the paddock, indicating that it had been dumping at the highest rate. Despite that,
about 300 kg of superphosphate remained in the hopper.
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Safety message

The pilot stated that the key to avoiding similar incidents was to understand the atmospheric
conditions in steep mountainous country. Variations in wind strength and direction due to terrain
can have serious consequences on flight safety, particularly when operating at low airspeeds and

close to the ground.

ATSB investigated a similar accident involving a Grumman G-164A, in AO-2014-001.

General details

Occurrence deftails

Date and time;

6 August 2015 — 1400 EST

Occurrence category:

Accident

Primary occurrence type: | Collision with terrain
Location: 33 km SW of Tharwa, Australian Capital Territory
Latitude: 35°33.30'S Longitude: 148° 59.68' E
Aircraft details

Manufacturer and model:

Grumman American Aviation Corporation G-164B

Registration: VH-LKN

Serial number; 10B

Type of operation: Aerial work

Persons on board: Crew—1 Passengers — Nil
Injuries: - Crew — 1 (Minor) Passengers — Nil
Damage: Substantial
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Separation issue involving a Cessna
404, VH-ANM, and a Cessna 172,
VH-MJK

What happened

On 15 August 2015, the student pilot of a Cessna 172 aircraft, registered VH-MJK (MJK)
conducted a solo flight from Emkaytee aeroplane landing area (ALA) to Bathurst Island Airport,
Northern Territory (Figure 1). There the student pilot compieted touch-and-go circuits for about 30
minutes on runway 15.

Figure 1: Image showing Bathurst Island, Darwin and Emkaytee airports

Bathurst Island Airport

Emkaytee (ALA)

Source: Google earth - annotated by the ATSB

: ; Google earth
L=

At about 1210 Central Standard Time (CST), a Cessna 404 aircraft, registered VH-ANM (ANM)
and operated by Hardy Aviation, departed from Darwin Airport, Northern Territory, on a scheduled
flight to Bathurst Island, with a pilot and five passengers on board. The pilot broadcast when
inbound and about 15 NM from Bathurst Island Airport on the common traffic advisory frequency
(CTAF) of 126.5 MHz, and did not receive any response. At about 1220, the aircraft joined on the
downwind leg of the circuit for runway 15 at 1,000 ft above ground level and broadcast joining the
circuit. As the aircraft turned onto base, the pilot sighted MJK also on base, at the same height,
closer to the runway and estimated it was about 150 m away (Figure 2).

The pilot of ANM immediately manoeuvred the aircraft to the west to increase separation between
the two aircraft. After unsuccessfully trying to contact the pilot of MJK on the CTAF, the pilot of
ANM briefly selected frequency 126.7 MHz to try to communicate with the pilot of MJK, but again
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did not receive a response. The pilot of ANM observed MJK conduct a touch-and-go, and kept
that aircraft in sight, while overflying and re-joining the circuit on the crosswind leg.

After the touch-and-go, when upwind of the runway at about 500 ft above ground level, the pilot of
MJK sighted ANM. ANM was then to the left, above MJK at 1,000 ft, and turning onto the
downwind leg. The pilot of MJK then saw that the radio was selected to frequency 126.6 MHz, The
pilot checked their flight plan, noted that the correct frequency was 126.5, and immediately
changed the radio to that frequency. The pilot of MJK then broadcast a departure call on the
CTAF. The pilot of ANM then contacted the pilot of MJK, who advised that the radio had been on
the wrong frequency.

Figure 2: Bathurst Island Airport showing approximate aircraft tracks and relative
positions

Approximate relative
aircraft positions when
pilot of ANM sighted MIK

& /| Approximate relative
| aircraft positions when
pilot of MIJK sighted ANM

Coogle g8
L

Source: Google earth — annotated by the ATSB

The pilot of ANM continued the approach, and landed at Bathurst Island, and MJK returned to
Emkaytee without further incident.

The radar data provided to the ATSB by Darwin air traffic control, indicated the aircraft came
within about 100 ft vertically and 0.6 NM at the closest proximity (Figure 3).
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Figure 3: Radar display showing relative aircraft positions

PR ANM at 800 ft
Aircraft 0.6 NM apart L di¥e

Bathurst Island runway 15 puunW

N\

Source: Department of Defence — annotated by the ATSB

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.

Operator of VH-ANM

As a result of this occurrence, the operator of VH-ANM advised the ATSB that they have taken
following safety action:

Notice to company pilots

The Chief Pilot distributed a notice to all company pilots advising them of the incident. The notice
stated that the Tiwi Isiands continue to be a hot spot for traffic, and reminded pilots to be ‘doubly
aware’ when operating in the area.

Safety message
The pilot of MJK commented that there were three important learnings from this incident:

e crosscheck the selected frequency against the flight planning notes

« ensure the selector reaches the detent when selecting a radio frequency

s listen for the ‘beep-back’ response from the CTAF to verify the correct frequency has been
selected.

An aerodrome frequency response unit (AFRU) identifies correct radio frequency selection at non-

towered aerodromes. The AFRU automatically responds to a transmission on the CTAF either

with a pre-recorded voice message, if no transmission has been received in the previous five
minutes, or with a beep-back.

Insufficient communication between pilots operating in the same area is zl -1’
the most common cause of safety incidents near non-towered [ 4
aerodromes. The ATSB SafetyWatch highlights the broad safety concerns 21 e tyW¥atch)
that come out of our investigation findings and from the occurrence data N = o

reported to us by industry. One of the safety concerns is safety around non-towered aerodromes.
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The booklet A pilot’'s quide to staving safe in the vicinity of non-controlled aerodromes outlines

many of the common problems that occur at non-towered aerodromes, and offers useful
strategies to keep yourself and other pilots safe.

General details

Occurrence details

Date and time:

15 August 2015 — 1220 CST

Occurrence category:

Incident

Primary occurrence type:

Separation issue

Location:

Bathurst Island Airport, Northem Territory

Latitude: 11°46.15'S Longitude: 130° 37.18' E

Aircraft details: VH-ANM

Manufacturer and model:

Cessna Aircraft Company 404

Registration: VH-ANM
Operator: Hardy Aviation
Serial number: 4040010

Type of operation:

Air transport low capacity - Passenger

Persons on board: Crew—1 Passengers — 5
Injuries: Crew — Nil Passengers — Nil
Damage: Nil

Aircraft details: VH-MJK

Manufacturer and model:

Cessna Aircraft Company 172N

Registration:

VH-MJK

Serial number;

17268245

Type of operation:

Flying training — solo

Persons on board: Crew -1 Passengers — Nil
Injuries: Crew — Nil Passengers ~ Nil
Damage: Nil
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Engine failure involving an Enstrom
280, VH-YHD

What happened

On 28 February 2015, at about 1232 Eastern Standard Time (EST), an Enstrom 280 helicopter,
registered VH-YHD (YHD), departed from Caloundra Airport, for a flight to Redcliffe Airport,
Queensland, with the pilot, who was the only person on board.

After about half an hour, the pilot commenced a descent from 1,500 ft above ground level (AGL).
The pilot then broadcast on the Redcliffe common traffic advisory frequency (CTAF) that YHD
would join the Redcliffe circuit in about 6 minutes and navigated along the coastline toward
Redcliffe.

At about 1,000 ft AGL, the pilot heard a bang and the engine stopped. This caused the helicopter
to yaw to the left violently. The pilot then attempted to restart the engine but was unsuccessful. At
about 800 ft AGL, the helicopter entered autorotation’ and the pilot prepared to land on the beach.
The pilot observed people swimming in the sea and manoeuvred the helicopter to an area where
there were no people. The pilot arrested the descent and the skids contacted the sand. The
helicopter continued to move forward along the sand, and then a few seconds later the helicopter
blades impacted the sand, and the helicopter rolled over. The pilot received minor injuries and the
helicopter was destroyed (Figure 1).

Figure 1: Accident site showing the damage to VH-YHD

Source: Queensiand police

' Autorotation is a condition of descending flight where, following engine failure or deliberate disengagement, the rotor
blades are driven solely by aerodynamic forces resulting from rate of descent airflow through the rotor. The rate of
descent is determined mainly by airspeed.
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Witness

A witness to the accident reported that the helicopter was first sighted at about 100 m above the
ground, descending and approaching from the north. The only noise was from the rotor blades,
with no engine sound. The witness reported that the wind was quite strong coming from the east.
A stronger easterly gust came when the helicopter was close to the ground. The helicopter landed
and continued to move forward, but then flipped upside down and the rotor blades contacted the
sand. The helicopter came to rest about 150 m from where the witness was located. A passer-by
assisted the pilot to exit the helicopter.

Pilot comment
The pilot provided the following comments:

e This was the first flight after the completion of the periodic (100 hourly or 12-month)
maintenance inspection.

¢ The helicopter operated normally during the engine run-up checks and the flight, up to the
engine failure.

¢ The pilot commented not to delay in lowering the collective” and setting the airspeed as
everything happened very quickly after the engine failed and the pilot instinctively conducted
an autorotation.

s The landing was smooth with no bump.

s The weather was fine with a slight breeze from the north-east and the wind speed at Caloundra
was about 10 kt.

¢ Rather than fly direct to Redcliff airport the pilot had selected to fly along the shoreline. If YHD
had flown direct to Redcliff then the engine may have failed over Deception Bay and YHD may
have landed in the water.

¢ The pilot stated that the number of flight hours experience on the helicopter type was about 60,
with about eight flight hours on the type in the 90 days prior.

Helicopter maintenance

The helicopter engine was overhauled and installed in YHD in April 2006. At the time of the
accident, the engine had completed about 146 hours since overhaul. The periodic (100 hourly or
12-month) maintenance inspection included overhaul of the engine magneto.

Maintenance organisation investigation

The maintenance organisation inspected the engine externally and removed the number three
cylinder. They determined that the damage found to the number three cylinder and piston (Figure
2) was consistent with detonation. Extreme heat from uncontrolled burning of the combustion
gases resulted in melting of the cylinder between the spark plug hole and the exhaust vaive seat.
This melting damaged the piston to an extent that the combustion gases would blow past the
piston rings. The maintenance organisation did not remove the other cylinders.

The maintenance organisation also removed the engine magneto and fuel control unit. Both units
were examined at a component overhaul facility. The examination of the magneto found no
defects. The examination of the fuel control unit found that it was functioning normally and was set
to a lean position, although this position could not be validated due to disruption during the
accident.

2 Collective is the primary helicopter flight control that simultaneously affects the pitch of all blades of the lifting rotor.

Collective input is the main control for vertical velocity.
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Figure 2: Damage to number three cylinder and piston

Source: Aircraft maintenance organisation

ATSB comment

In 2007, the ATSB published an aviation safety research and analysis report, Aircraft
Reciprocating-Engine Failure An Analysis of Failure in a Complex Engineered System
B2007/0191. The safety study discussed detonation in more detail including the examination of
the factors that contribute to detonation free - operation (normal combustion) and the factors that
contribute to detonation.

Safety message

When planning a particular flight it is important for pilots to consider options and risk. In this
accident, the pilot opted to follow the coastline, allowing for the option to land on the beach. The
pilot in the pre-flight planning identified the hazard (flying over water) and although the likelihood
of an engine failure was low, the consequences were high and made the decision to follow the
coastline to mitigate the risk. If the pilot had selected the option to fly the most direct path then the
engine would have failed over the water.

The US Federal Aviation Administration (FAA) has published information on risk management in a
Risk Management Handbook (FAA-H-8083-2). They have also published a guide Tips for
Teaching Practical Risk Management and Practical Risk Management for local VFR Flying. The
guide contains the Perceive-Process-Perform model that offers a structured way to manage risk
for local visual flight rules flying (Figure 3).
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Figure 3: Risk Management Decision Path: Perceive-Process-Perform

Risk Management
Decision Path

Source: US Federal Aviation Administration

General details

Occurrence details

Date and time.

28 February 2015 - 1305 EST

Occurrence category:

Accident

Primary occurrence type:

Engine failure

Location: 5 km north-west of Redcliffe Airport, Queensland
Latitude: 27° 10.85'S Longitude: 153° 01.78'E

Helicopter details

Manufacturer and model: | Enstrom 280

Registration: VH-YHD

Serial number: 1187

Type of operation: Private

Persons on board: Crew -1 Passengers — 0

Injuries: Crew — Minor Passengers — Nil

Damage: Destroyed
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Windscreen fogging and collision
with terrain involving a Robinson
R22, VH-RBT

What happened

Early on the morning of 23 June 2015, the pilot pulled the Robinson R22 helicopter registered
VH-RBT from the hangar on a property about 6 NM east of Boyup Brook aeroplane landing area
(ALA), and prepared for a private flight with one passenger to Jandakot, Western Australia.

Prior to commencing the flight, the pilot re-checked the area meteorological forecast (ARFOR).
The ARFOR indicated the probability of low cloud with fog, west of Boyup Brook ALA. The pilot
reported that it was a cold and clear morning, with calm conditions. Although there was fog in a
gully, about 200-300 m down the slope from the hangar, the general area and intended flight path
were completely clear (Figure 1).

At about 0650 Western Standard Time (WST), the pilot started the helicopter engine and allowed
the engine to warm up. The pilot then completed final preparations for departure while waiting for
first light”

At about 0700, just after first light, the pilot reported that the horizon and the outline of the
buildings and trees were clearly visible. After broadcasting intentions on the radio, the pilot
established the helicopter into a hover about 2-3ft above the ground.

Figure 1: Marks where the helicopter tail and skid struck the ground. The drain the pilot
planned to clear prior to transitioning to forward flight and hangar are in the background

Position of
helicopter prior

to taxi
First contact

with ground

Source: Pilot

' First light is when the centre of the sun is at an angle of 6° below the horizon before sunrise. At this time, the horizon is
clearly defined but the brightest stars are still visible under clear atmospheric conditions.
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After completing a power check, the pilot conducted a pedal turn to the east. The pilot intended to
gain some height prior to transitioning the helicopter into forward flight, in order to clear the hangar
and drain areas.

Due to the down-sloping terrain, the helicopter was about 15ft above the ground soon after lift-off.
As the pilot began to raise the collective? and with their attention momentarily inside the cockpit,
the passenger alerted them to the almost instantaneous external fogging of the windscreen. The
pilot was briefly able to see the ground through the side window, before that also became
shrouded in condensation. The pilot described this instant lack of external reference, as like being
in a ‘white room’. In an attempt to keep some necessary visual reference, the pilot reached down
and flipped open the small vent located in the right door. Although a snapshot of ground was
visible, it was insufficient to pinpoint the helicopter's actual position.

Now about 30-40 ft above the ground, the pilot elected to put the helicopter back on the ground.
Manoeuvring slightly left to avoid the assumed position of the drain, the pilot unexpectedly felt the
tail and rear skids of the helicopter strike the ground. The pilot stated this was a heavy collision,
and resulted in the helicopter bouncing back into the air. The pilot applied some collective and the
helicopter bounced again then yawed rapidly to the right. The pilot applied full left pedal in an
attempt to prevent the helicopter from entering a spin, however the yaw continued, so the pilot
rapidly reduced the throttle to idle. As the yaw decreased, the helicopter fell onto its left side
(Figure 2).

Figure 2: VH-RBT at rest on the left side. Note the broken tail boom and rotor blades

Source: Pilot

Although hanging in the seatbelt, the pilot reached forward and shut off the mixture control and
master switch. The pilot then egressed and assisted the passenger to undo their seatbelt and
safely egress. Ground assistance arrived shortly after. The pilot reported that the fog was no
longer on the windscreen. '

2 A primary helicopter flight control that simultaneously affects the pitch of all blades of a lifting rotor. Collective input is

the main control for vertical velocity.
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The pilot was uninjured; however the passenger sustained minor injuries. The helicopter was
substantially damaged.

Pilot experience and comments

The pilot had a total of about 915 helicopter and fixed wing hours, with about 756 of these on
Raobinson 22 helicopters.

The pilot commented that:

» the frost on the ground and the cold moist air above may have been mixed by the movement of
the helicopter blades and caused the windscreen fogging

¢ when the windscreen fogged, the pilot thought that the helicopter had been moving forward,
however when the helicopter tail struck the ground, the pilot realised that the lack of visual
reference had led to a loss of situational awareness. The helicopter had in fact been moving
backwards

¢ in hindsight, although the take-off was attempted immediately after first light, it may have been
more prudent to delay the departure until the sun was properly up. This would have allowed a
better natural horizon and a slight increase in temperature

Helicopter information

The helicapter had all the fittings and wiring to have a heater,® however the operator had removed
the heater at the start of summer, and it had not been re-installed.

The pilot advised that there was a fresh air vent at the front of the windscreen, which ran up on the
inside of the windscreen. It was their practice to keep this open, although the pilot could not be
sure that is was open on the accident flight. The vents fitted to each door were initially closed.

Pilot operating handbook

The Robinson Helicopter Company Safety Notice SN-18 R Issued: January 85 and revised in
February 1989 and June 1994 states:

LOSS OF VISIBILITY CAN BE FATAL

Flying a helicopter in obscured visibility due to fog, snow, low ceiling, or even a dark night
can be fatal. Helicopters have less inherent stability and much faster roll and pitch rates that
airplanes. Loss of the pilot’s outside visual references, even for a moment, can result in
disorientation, wrong control inputs, and an uncontrolled crash. This type of situation is
likely to occur when a pilot attempts to fly through a partially obscured area and realizes too
late that he is losing visibility. He loses control of the helicopter when he aftempts to turn to
regain visibility but is unable to complete the tum without visual references.....

ATSB comment

A cold windshield that is exposed to slightly warmer or moist air can ‘fog up'. It is likely that the
helicopter moved between different temperature layers as it moved forward and up, and this may
have led to a combination of temperatures suitable to allow fog.

The use of heaters, demisters (if fitted) and air vents should always be operated as per the
manufacturer's recommendations.

3 The heater warms the air in the cabin and thus the windscreen
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General details

Occurrence details

ATSB -~ AQ-2015-064

Date and time:

23 June 2015 - 0700 WST

Occurrence category:

Accident

Primary occurrence type: | Weather - other
Location: 11 km east of Boyup Brook ALA, (Longridge Farm), Western Australia
Latitude: 33°54.03'S Longitude: 116° 19.80'
Aircraft details

Manufacturer and model:

Robinson Helicopter Company R22 BETA

Registration: VH-RBT

Serial number: 1980

Type of operation: Private

Persons on board: Crew—1 Passengers — 1
injuries: Crew — Nil Passenger —Minor
Damage: Substantial
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Loss of control involving a
Bell 206L3, VH-BLV

What happened

On 20 July 2015, the pilot of a Bell 206L3 (Longranger) helicopter, registered VH-BLV (BLV),
conducted a charter flight from Essendon Airport to Falls Creek, Victoria, with five passengers on
board. The aircraft took off from Essendon close to its maximum take-off weight. Due to the
weight, and therefare fuel limitations, the pilot landed and refuelled at a property near Lake Eildon.
At about 1000 Eastern Standard Time (EST), the helicopter departed from the property for the

60 NM flight to Falls Creek, again close to its maximum take-off weight.

At about 1030, while 700 ft above ground level and tracking from the north-west, the pilot
conducted a shallow approach towards the helipad at Falls Creek (Figure 1). As the helicopter
descended to about 50 ft above ground level, the pilot found that significantly more power was
required to conduct the approach than anticipated. The pilot assessed that there was insufficient
power available to continue to land, and elected to abort the approach. The pilot pushed forwards
on the cyclic’ to increase the helicopter’s airspeed and conducted a left turn towards the valley.

Figure 1: Falls Creek helipad, approximate helicopter track and wind direction

Source: Google earth and pilot recollection —~ annotated by the ATSB

As the helicopter turned left, it started to yaw? rapidly towards the right. The pilot applied full left
pedal to counteract the yaw, but the helicopter continued to yaw. The helicopter turned through
one and a half revolutions, as the pilot lowered the collective.® Lowering the collective reduced the

' A primary helicopter flight control that is similar to an aircraft control column. Cyclic input tiits the main rotor disc varying
the attitude of the helicopter and hence the lateral direction.

2 Term used to describe motion of an aircraft about its vertical or normal axis.

3 Aprimary helicopter flight control that simultaneously affects the pitch of all blades of a lifting rotor. Coflective input is
the main control for vertical velocity.
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power demand of the power rotor system, thereby increasing the ability of the anti-torque pedals
to stop the right yaw. The combination of lowering collective and applying forward cyclic to gain
forward airspeed, allowed the pilot to regain control of the helicopter. The pilot then conducted a
left turn towards the helipad and made an approach to the helipad from an easterly direction. The
helicopter landed following the second approach without further incident.

The pilot and passengers did not sustain any injuries and the helicopter was undamaged.

Weather

The pilot expected that the wind at Falls Creek would be variable at 2 kt, as it had been on
departure from Essendon. The pilot did not see the windsock at the helipad prior to conducting the
approach.

The Bureau of Meteorology provided the ATSB with a report of weather observations for Falls
Creek. The automatic weather station is located south of the helipad at about 5,790 ft above mean
sea level, above the village. Between 1020 and 1040, the recorded wind speed was from 17 to

20 kt, gusting to 24 kt, and wind direction was from 327° to 344° (degrees true), or 314° to 331°
(degrees magnetic). The temperature was -1 °C.

Pilot comments
The pilot reported that the following combination of factors contributed to the incident:

e Unfamiliarity with the landing site and area.

» Inexperience operating at altitude, and unfamiliarity with the associated power requirements.
The helipad at Falls Creek is at an elevation of about 5,000 ft above mean sea level.

+ Lack of experience in the aircraft type — although the pilot had about 60 hours experience in
the Belt Jetranger, this was only the pilot's second flight in the Longranger.

o High all up weight.

¢ Incorrect assessment of the wind direction — the pilot assumed that the wind would be light and
variable at Falls Creek as it was had been on departure from Essendon. During the approach,
the pilot assessed that the wind was from the right or a tailwind gusting to about 15 kt.

Operator comment

The operator of VH-BLV assessed that the unanticipated yaw was a result of too little pedal input,
applied too late. This was most likely due to a combination of the pilot's inexperience on the
206L3, and being surprised by the downwind approach.

Hover ceiling

Hovering requires more power than any other flight regime. Additionally, hovering at higher
altitudes requires more power than to hover at lower altitudes. The ‘hover ceiling’ is the height at
which the power available equals the power required fo hover. An increase in power increases the
main rotor torque. This additional torque needs increased tail rotor thrust, to prevent the helicopter
from yawing.

The Beli 206 L3 flight manual provides a Hover ceiling — out of ground effect’ chart. At 5,000 ft, a
temperature of 0 °C, and a gross weight of about 1,814 kg (4,000 Ib), the helicopter was just within
the chart's hover ceiling envelope. This indicates that adequate power should have been available
to hover with those parameters. However, the wind direction and velocity also affect hovering
performance.

4 Helicopters require more power to hover out of ground effect due to the absence of a cushioning effect created by the

main rotor downwash striking the ground. The distance is usually defined as more than one main rotor diameter above
the surface.
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A stronger head wind reduces the power required to hover, while a tailwind increases the power
required to hover. On the initial approach to the helipad, a tailwind meant that an increase in
power and tail rotor thrust was required. The increased tail rotor thrust absorbs power from the
engine, which means less power is available for the main rotor to produce lift. This led to the pilot’s
assessment of insufficient power available, and decision to discontinue the approach.

Unanticipated right yaw

The US Federal Aviation Administration (FAA) Helicopter flying handbook describes loss of tail
rotor effectiveness (LTE) or an unanticipated yaw, as ‘an uncommanded, rapid yaw towards the
advancing blade which does not subside of its own accord’. It is caused by an interaction between
the main rotor and tail rotor.

At high altitudes, the lower air density reduces tail rotor thrust and efficiency. Therefore, when
operating at high altitudes and high gross weights, particularly while hovering or at low airspeeds,
the tail rotor thrust may not be sufficient to maintain directional control. This can result in
unanticipated yaw or LTE. In these circumstances, the hover ceiling is effectively limited by the tail
rotor thrust, rather than the power available.

In this incident, other factors may also have contributed to the unanticipated yaw: low and slow
flight outside of ground effect, a low speed downwind turn and a large change of power at low
airspeed as the pilot aborted the approach.

The US Federal Aviation Administration Advisory Circular, Unanticipated right yaw in helicopters,
stated that unanticipated right yaw, or loss of tail rotor effectiveness (LTE) has been determined to
be a contributing factor in a2 number of accidents. These mishaps have occurred at low altitude
and in low-speed flight, often on final approach to landing. Unanticipated right yaw may occur
during any manoeuvre in which the pilot is operating in a high-power, low-airspeed environment
with a left crosswind (in aircraft with counter-clockwise blade rotation) or tailwind.

Three additional factors can significantly influence the severity of LTE:

e gross weight and density altitude

¢ low indicated airspeed

e arapid application of power, causing power droop.

In order to reduce the onset of LTE, when manoeuvring between hover and 30 kt, the pilot should:

e Avoid tailwinds.

» Avoid out of ground effect hover and high power demand situations, such as low-speed
downwind turns.

o Be aware of wind direction and velocity. A loss of translational lift results in an unexpected high
power demand and an increased anti-torque requirement.

e Be aware that if a considerable amount of left pedal is being maintained, a sufficient amount of
left pedal may not be available to counteract an unanticipated right yaw.

o Stay vigilant to power and wind conditions.
If a sudden unanticipated right yaw occurs, the pilot should:

o apply full left pedal
¢ simultaneously move cyclic forward to increase speed
o if altitude permits, reduce power.’

Safety message

Pilots should understand and avoid conditions that are conducive to uncontrolled yaw or loss of
tail rotor effectiveness. Pilots can reduce their exposure to LTE by maintaining awareness of the
wind and its effect on the helicopter. If a pilot encounters unanticipated yaw, quick application of
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the correct response is essential to recover control of the helicopter. The ATSB reported on an
incident involving LTE in AO-2013-121.

This incident also highlights the effect of gross weight and airfield elevation on aircraft
performance. Understanding controllability issues at the limits of the normal operating envelope
can assist pilots in recognising the symptoms of reduced aircraft performance. Further information
is available in ATSB report AO-2013-203.

General details

Occurrence details

Date and time:

20 July 2015 - 1030 EST

Occurrence category:

Serious Incident

Primary occurrence type: | Loss of control
Location: Falls Creek, Victoria
Latitude: 36° 52.00' S [ Longitude: 147° 17.00' E
Helicopter details

Manufacturer and model:

Bell Helicopter Company 206L3

Registration:

VH-BLV

Serial number:

51682

Type of operation:

Charter — passenger

Persons on board: Crew —1 Passengers — 5
Injuries: Crew — Nil Passengers — Nil
Damage: Nil
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Australian Transport Safety Bureau

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The Bureau 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; 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 fare-paying
passenger operations.

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.

Purpose of safety investigations

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. The terms the ATSB uses to refer to key safety and risk concepts are set out
in the next section: Terminology Used in this Report.

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 suppaort 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.

About this Bulletin

The ATSB receives around 15,000 notifications of Aviation occurrences each year, 8,000 of which
are accidents, serious incidents and incidents. It also receives a lesser number of similar
occurrences in the Rail and Marine transport sectors. It is from the information provided in these
notifications that the ATSB makes a decision on whether or not to investigate, While some further
information is sought in some cases to assist in making those decisions, resource constraints
dictate that a significant amount of professional judgement is needed to be exercised.

There are times when more detailed information about the circumstances of the occurrence allows
the ATSB to make a more informed decision both about whether to investigate at all and, if so,
what necessary resources are required (investigation level). In addition, further publically available
information on accidents and serious incidents increases safety awareness in the industry and
enables improved research activities and analysis of safety trends, leading to more targeted safety
education.

The Short Investigation Team gathers additional factual information on aviation accidents and
serious incidents (with the exception of 'high risk operations), and similar Rail and Marine
occurrences, where the initial decision has been not to commence a 'full’ (level 1 to 4)
investigation.

The primary objective of the team is to undertake limited-scope, fact gathering investigations,
which result in a short summary report. The summary report is a compilation of the information the
ATSB has gathered, sourced from individuals or organisations involved in the occurrences, on the
circumstances surrounding the occurrence and what safety action may have been taken or
identified as a result of the occurrence.
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These reports are released publically. In the aviation transport context, the reports are released
periodically in a Bulletin format.

Cenducting these Short investigations has a number of benefits:

o Publication of the circumstances surrounding a larger number of occurrences enables greater
industry awareness of potential safety issues and possible safety action.

o The additional information gathered results in a richer source of information for research and
statistical analysis purposes that can be used both by ATSB research staff as well as other
stakeholders, including the portfolio agencies and research institutions.

« Reviewing the additional information serves as a screening process to allow decisions to-be
made about whether a full investigation is warranted. This addresses the issue of 'not knowing
what we don't know' and ensures that the ATSB does not miss opportunities to identify safety
issues and facilitate safety action. ‘

¢ In cases where the initial decision was to conduct a full investigation, but which, after the
preliminary evidence collection and review phase, later suggested that further resources are
not warranted, the investigation may be finalised with a short factual report.

It assists Australia to more fully comply with its obligations under ICAO Annex 13 to investigate
all aviation accidents and serious incidents.

o Publicises Safety Messages aimed at improving awareness of issues and good safety
practices to both the transport industries and the travelling public.
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Australian Transport Safety Bureau

Enquiries 1800 020 616
Notifications 1800 011 034
REPCON 1800 011 034
Web www.atsb.gov.au
Twitter @ ATSBinfo

Email atsbinfo@atsb.gov.au
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Document 30(1)

s. 47F(1)
From:
To: United Kingdom AAIB 24 hour contact
Subject: Final report contained in Investigation Bulletin 44 [SEC=UNCLASSIFIED]
Date: Monday, 9 November 2015 10:53:00 AM

Attachments: Einal report.pdf

Morning again,

Please find attached our Final report for investigation 201503322 — AO-2015-086 38(1), s. 47F(1)
s. 38(1), s. 47F(1)

Cheers
s. 47F(1)

Team Leader Confidential Reporting
Australian Transport Safety Bureau

62 Northbourne Avenue
Canberra ACT 2601

S' A 5> ST | M 47F(1) REPCON 1800 020 505
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Wab wwwatsh.govau
Twitter @ATSBinfo

REPCON Marine Confidential Reporting Scheme

Aviation Self Reporting Scheme (ASRS)
http://www. .gov.au/v
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Landing gear malfunction involving a
Cessna 210, VH-SMP

What happened VH-SMP

On 1 February 2015, at about 0800 Western Standard Time
(WST), a Cessna 210 aircraft, registered VH-SMP (SMP),
departed from Kununurra Airport, Western Australia, for a
scenic flight over King George falls with the pilot and five
passengers on board.

The pilot returned to Kununurra after about 2 hours. During
the approach, the pilot selected the landing gear selector to
the down position. However, the green landing gear down

. O . i N iy ! Source: Keith Anderson, modified by the
indicator light did not iluminate. In addition, the landing gear ATSB

pump continued to operate until the landing gear pump circuit
breaker popped. The pilot observed that the right and left main landing gear appeared to be in the
down and locked position. However, the pilot was unable to observe the nose landing gear.

As he was unable to verify the position of the nose landing gear, the pilot conducted a missed
approach and held at about 1,500 ft above the ground level to investigate the reason for the
malfunction. The pilot also broadcast on the common traffic advisory frequency (CTAF) his
intentions and briefed the passengers.

The pilot selected the landing gear down and up another-two times. However, in the down
selection, there was no green landing gear down light and the landing gear pump continued to
operate until the circuit breaker popped. The pilot inspected the landing gear down light globe and
determined it was operational.

The pilot then used the ‘landing gear fails to extend’ and ‘manual gear extension’ checklists, and
conducted a manual gear extension. The main landing gear was observed to be in the down
position, but there was still no landing gear down green light.

The pilot contacted the operator first via a text message using a mobile phone, and then on the
company radio frequency. After consulting with the operator, the pilot conducted a low-level pass
over the runway to enable the operator to observe the landing gear position from the ground.

During the low-level pass, the operator observed the landing gear and reported to the pilot that the
landing gear appeared to be in the down position. The operator told the pilot that it was likely to be
an indication problem. The pilot returned SMP for a landing on runway 12 and briefed the
passengers for the landing.

At about 1020, SMP landed, with the main landing gear wheels touching down first. The pilot held
full back pressure on the elevator controls to hold the nose wheel off the runway for as long as
possible. After about 100 m, the nose of the aircraft sank on to the runway. At this point, the nose
wheel collapsed, the propeller struck the runway, and the aircraft came to a stop. Once the aircraft
was stationary, the pilot completed the shutdown checks. The pilot and passengers then exited
the aircraft through the two front doors.

The pilot and five passengers were uninjured. The aircraft sustained minor damage, including
damage to the propeller, nose wheel, and engine cowling.
Pilot comment

The pilot reported that when the manual gear extension hand pump was used to pump the gear
down, and was pumped until it could not be pumped further, it felt just like when the gear is in the
down and locked position,
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The pilot indicated that SMP last flew on 12 January 2015, about 3 weeks before the incident
flight, and that there was no outstanding maintenance.

Owner investigation

The owner of the aircraft conducted an investigation into the incident. As part of their investigation,
they determined that one of the nose landing gear down lock pins had failed. The pin had failed in
the area of the machined groove for the pin retention roll pin (Figure 1). The failed down lock pin
migrated out and interfered with the nose landing gear actuator. This movement prevented the
nose landing gear down lock mechanism from engaging in the down and locked position (Figure
2). The other down lock pin was serviceable.

Figure 1: Failed nose landing gear downlock pin
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Figure 2: SMP nose landing gear downlock assembly, showing the failed downlock pin
preventing actuator movement to the locked position
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movement
to locked
| position

Source: Aircraft owner, modified by the ATSB

Cessna Service Bulletin

Cessna Service Bulletin SEB95-20 Nose Landing Gear Actuator Downlock Inspection dated 29
December 1995, recommended the inspection of the nose landing gear downlock actuator pins to
determine the security of the pins.

Cessna had introduced the service bulletin as they had received reports that the nose landing
gear actuator downlock pins had cracked and failed. It was found that the pins had failed at a
circumferential groove that was used to secure the pin in the actuator bearing end. The service
bulletin indicated that non-compliance could result in failure of the nose landing gear to lock in the
down position and possibly collapse.

The recommended inspection was to be carried out initially within the next 200 hours operation or
12 months, whichever occurred first. Subsequent inspections at each landing gear retraction
check were not to exceed 200 hours of operation thereafter. After the installation of the downlock
actuator pin replacement, the repetitive inspection was not required.

Aircraft maintenance

SMP was manufactured in 1976 and, at the time of the incident, the aircraft had 9,965 hours total
time in service. The aircraft was maintained under the Civil Aviation Safety Authority (CASA)
maintenance schedule (Civil Aviation Regulations 1988 (CAR) Schedule 5). As the nose landing
gear was inspected in accordance with Schedule 5, the operator reported that they did not need to
comply with Cessna SEB95-20. '

The periodic (100 hourly or 12-month) maintenance inspections were carried out in August 2014
at 9,871 hours total time in service (94 hours prior to the accident). This maintenance was
conducted in accordance with the CASA maintenance schedule (Schedule 5). Schedule 5 did not
include a specific inspection requirement to determine the security of the down lock pins.
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NTSB investigation into similar failures

The US National Transport Safety Board (NTSB) investigated an accident involving a Cessna
R182 aircraft, registered N6149S at Allegheny County Airport, West Mifflin, Pennsylvania on 18
May 2005 where the nose landing gear collapse during the landing."

The NTSB determined that one of the downlock actuator pins (the same part number as SMP) on
the nose landing gear actuator had failed and migrated out. The pin contacted the actuator arm
piston, and prevented the full travel of the nose landing gear to the down and locked position. The
NTSB examined the downlock pin and found that it had failed due to a fatigue crack. The
investigation also found that the Cessna Service Bulletin SEB95-20 Nose Landing Gear Actuator
Downlock Pin Inspection had not been carried out. The investigation found over 30 other nose
landing gear collapses that were attributed to the actuator down lock pins on similarly equipped
Cessna aircraft.

The NTSB also investigated another similar accident involving a Cessna R182 aircraft, registered
N5274S, at Ames Municipal Airport, Ames, lowa, on 22 October 2006 where the nose landing
gear collapse during the landing.”

The NTSB determined that one of the downlock actuator pins (the same part number as SMP) on
the nose landing gear actuator assembly bearing end had failed and migrated out. The pin
contacted the actuator arm piston, and prevented the full travel of the nose landing gear to the
down and focked position. Both downlock pins were found to have fatigue cracks. Again, there
was no evidence that Cessna Service Bulletin SEB95-20 had been complied with.

ATSB comment

On 12 September 2011, a flight control system event occurred involving Cessna 210N, VH-JHF,
48 km West of Bourke Airport, NSW. The ATSB investigation (AO-2011-115) found that reported
elevator control input difficulties resulted from the fracture of the aircraft's two horizontal stabiliser
rear attachment brackets. The nature of the failures was typical of the damage sustained by
aircraft as they age and move beyond the manufacturer's originally intended design life.

The investigation identified that maintaining class B aircraft in accordance with the Civil Aviation
Safety Authority (CASA) maintenance schedule, without due regard to the manufacturer’s or other
approved data, does not adequately provide for the continuing airworthiness of those aircraft.

As a result of the investigation the ATSB issued CASA a Safety Recommendation AO-20711-115-
SR-050:

The Australian Transport Safety Bureau recommends that CASA proceed with its program
of regulatory reform to ensure that all aircraft involved in general aviation operations are
maintained using the most appropriate maintenance schedule for the aircraft type.

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.

' The NTSB aviation accident report JAD05IAQ66, is available from the NTSB website.
2 The NTSB aviation accident report CHIQ7LA011, is available from the NTSB website.



Aircraft owner

As a result of this occurrence, the aircraft operator has advised the ATSB that the aircraft owner
has taken the following safety actions:

Aircraft maintenance

Subsequent to the incident, the aircraft owner replaced the landing gear down lock pins with
updated pins on two other aircraft that the owner is responsible for, and found no abnormalities
with the removed pins or the nose landing gear actuator bearing ends.

Safety message

This accident highlights the importance of comprehensive, periodic maintenance inspections and
the role manufactures continuing airworthiness instructions in maintaining ageing aircraft. As
aircraft age, the original maintenance schedules may not be sufficient to ensure the aircraft’s
ongoing safety. As a result of investigation report AO-2011-115 the ATSB encourages registration
holders of class B aircraft to review their aircraft's maintenance schedule to determine if it is the
most appropriate for their aircraft and to ensure that it adequately provides for the continuing
airworthiness of the aircraft. '

In 2007, the ATSB released research report B20050205 - How Old is Too Old? The impact of
ageing aircraft on aviation safely and is available from the ATSB website. The report found that
some aircraft manufacturers have recognised that the original maintenance schedules may not be
sufficient to ensure the aircraft’s (ongoing) safety. Those manufacturers have developed additional
continuing airworthiness information. The report concluded that adequate maintenance of ageing
aircraft requires the participation and ongoing cooperation of aircraft manufacturers, regulatory
authorities, owners, operators, and maintainers.

In 2012, in recognition of the Australian general aviation aging aircraft fleet, CASA released a

discussion paper Ageing Aircraft Management Plan (AAMP). The discussion paper makes the

following relevant points:

e As an aircraft ages up to and beyond its original design assumptions, the nominated
maintenance program needs to be modified to take into account ageing issues. In particular,
inspections of key areas or components not usually accessed.

e CASA and Authorised Persons are obliged to take into account all relevant maintenance data
or information pertinent to a particular aircraft type. This includes manufacturer’s data,
Airworthiness Directives, Service Bulletins and other continuing airworthiness information.

e CASA Maintenance Schedule 5 was originally conceived as a minimum schedule of
maintenance activities, to be undertaken on a very limited range of relatively simple, ‘orphan’
aircraft

e CASA Maintenance Schedule 5 was not originally intended to address ageing aircraft related
issues. The literal application of this schedule on its own was not intended to replace the
manufacturer’s instructions for continued airworthiness, where available.

The adequate maintenance of ageing aircraft requires the participation and ongoing cooperation
of aircraft manufacturers, regulatory authorities, owners, operators, and maintainers.
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General details

Occurrence details

ATSB - AO-2015-013

Date and time:

1 February 2015 — 1020 WST

Occurrence category:

Serious incident

Primary occurrence type:

Landing gear malfunction

Location;

Kununurra Airport, Western Australia

Latitude: 15° 46.68'S Longitude: 128° 4245 E

Aircraft details

Manufacturer and model:

Cessna Aircraft Company 210L

Registration:

VH-SMP

Serial number:

21061544

Type of operation:

Charter - passenger

Persons on board: Crew -1 Passengers — 5
Injuries: Crew — Nil Passengers — Nil
Damage: Minor

» 8¢




ATSB - A0-2015-057

Collision with terrain involving a
Victa 115 Airtourer, VH-MUV

What happened

On 29 May 2015, at about 1145 Eastern Standard Time (EST), a Victa 115 Airtourer aircraft,
registered VH-MUV (MUV), departed from Leongatha Airport, Victoria, for crosswind circuit
training, with an instructor and student on board.

The student pilot was flying the first circuit. The instructor reported that the circuit was normal and
the approach was stable up to about 100 ft above ground level (AGL) when the student put the
final stage of flap out. As the aircraft flared to land on runway 22, a strong gust of wind blew the
aircraft off the runway centreline to the left and the aircraft bounced hard. The student initiated a
go-around, applying full power, with the aircraft still drifting further to the left. As the aircraft was
not climbing, the instructor called “taking over” and the student handed over control of the aircraft.
The instructor lowered the nose of the aircraft to gain airspeed.

The aircraft continued to drift further away from the runway centreline. The student noticed the
flaps were in the down position and, thinking that it would assist and without checking with the
instructor, retracted the flaps to the up position. The aircraft descended and about 100 m past the
threshold of runway 22, the aircraft collided with the airport perimeter fence. After a further 20 m,
the aircraft flipped over the fence and came to rest upside down. The instructor and student exited
the aircraft quickly through the broken canopy, as fuel was gushing from the fuel tanks. The
instructor and student pilot received minor injuries and the aircraft was substantially damaged
(Figure 1).

Figure 1: VH-MUV inverted after flipping over the airport perimeter fence

Source: Aircraft operator
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Instructor comment

The instructor reported that the purpose of the flight was to instruct the student in crosswind
landing techniques and then to conduct further flight training in the training area. The instructor
indicated that, as they were planning to conduct 2 hours of flight training, the aircraft had full fuel
on board and was near the aircraft maximum take-off weight.

The instructor described the wind as gusting between 15 to 22 kt at 270 degrees, with a crosswind
component of between 10 to 15 kt.

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 safety action in response to this occurrence.

Flight training organisation

As a result of this accident, the flight training organisation advised the ATSB that they are taking
the following safety actions:

o The instructor has been briefed on the importance of making sure students understand not to
touch any of the aircraft’s controls when the instructor is in control of the aircraft.

¢ The instructor has been briefed on the handing over and taking over procedures with the
emphasis on handing over and taking over controls procedures.

Safety message

It is important in flight training to have a positive exchange of flight controls. The US Federal
Aviation Administration (FAA) has found that numerous accidents have occurred due to a lack of
communication or misunderstanding regarding who had actual control of the aircraft, particularly
between students and flight instructors. The FAA publication Aviation Instructor's Handbook,
includes a section on the Positive Exchange of Flight Controls. The handbook provides guidance
to use for the positive exchange of flight controls (Figure 2).

Figure 2: FAA Positive exchange of Flight Controls

1. When the fight instructor wishes the student
fo take control of the aircraft, the instructor
says 1o the student,

“You have the flight controls.”

2. The student acknowledges immediately by
saying.

“i have the flight controls.”

3. The ﬂight inst_ruclor again says.
“You have the flight controls.”

Figure 86. During this procedure, a visual cheek is recommended
ta see that the other persen actually has the flight contrals. When
returning the comrols 1o the instructar, the student should follow
the same procedure the instructor used shen giving conirol 1o the
student. The student should stay on the conirols and keep fiving the
airevafi until the instructor says, e the flight controls.” There
shendd never be any doubi abewr who is fiving the airciaft.

Source: US Federal Aviation Administration



General details

Occurrence details

ATSB ~ AO-2015-057

Date and time:

29 May 2015 — 1200 EST

Occurrence category:

Accident

Primary occurrence type: | Collision with terrain
Location: Leongatha Airport, Victoria
Latitude: 38°29.73'S l Longitude: 145° 51.58' E
Aircraft details

Manufacturer and model:

Victa 115 Airtourer

Registration: VH-MUV

Serial number: 96

Type of operation: Flying Training

Persons on board: Crew—2 Passengers — 0
Injuries: Crew -2 Passengers — 0
Damage: Substantial
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Separation issue involving a Pacific
Aerospace CT/4B, VH-YCU, and a
Diamond DA 40, VH-UNV

What happened

Early in the afternoon on 4 June 2015, a Pacific Aerospace CT/4B, registered VH-YCU (YCU),
was conducting an instrument training flight in the training area to the south-west of Tamworth,
New South Wales, with an instructor and student on board. At the same time, a Diamond DA 40,
registered VH-UNV (UNV), departed Tamworth on a visual navigation student assessment flight,
bound for Bankstown, New South Wales, also with an instructor and student on board. Both
aircraft were operating under the visual flight rules,” and the weather conditions were fine and
clear.

As part of the training sequence, the instructor in YCU directed the student to intercept the

360 degree bearing from the Quirindi non-directional beacon (NDB)? The instructor further
directed the student to track inbound to the Quirindi NDB at 4,500 ft* on that bearing (Figure 1),
and carry out a Quirindi NDB-A approach.

When about 10 NM north of Quirindi, the student in. YCU broadcast their position and intentions on
the Quirindi Common Traffic Advisory Frequency (CTAF).* The pilot of a recreational aircraft
responded to the effect that they were operating in the circuit area at Quirindi. There was no
response from any other aircraft. When about 5 NM from Quirindi, the student in YCU made
another broadcast on the CTAF, indicating their intention to enter a holding pattern from overhead
the NDB, in preparation for the NDB-A approach. There was no response from any other aircraft
to that broadcast.

At about the same time, UNV was tracking from Gate South (a reporting point south-west of
Tamworth) towards Quirindi, also at 4,500 ft (Figure 1). The crew of UNV planned to overfly
Quirindi then turn to the south-east and track towards Scone. The crew of UNV were monitoring
the area VHF,® but not the Quirindi CTAF. As such, the crew of UNV did not hear the CTAF
broadcasts made by the student in YCU. Even though the crew of both aircraft were monitoring
the area VHF, neither had made any broadcasts on that frequency, so neither crew was aware of
the other aircraft. At the time, both were tracking towards Quirindi at the same altitude.

Visual flight rules are a set of regulations, which allow a pilot to only operate an aircraft in weather conditions generally
clear enough to allow the pilot to see where the aircraft is going.

An NDB is a radio transmitter used as an aid to navigation. The signal does not include inherent directional information.
4,500 ft above mean sea level is about 3,450 ft above ground level overhead Quirindi aerodrome.

The CTAF is the frequency on which pilots operating at a non-controlled aerodrome should make positional radio
broadcasts.

Area VHF (very high frequency) is the appropriate flight information area frequency for a location.
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Figure 1: Extract from a visual chart showing the manner in which the tracks of the two
aircraft converged as they neared Quirindi, and the general direction of flight of each
aircraft after they passed Quirindi (YCU turning to the north-east and UNV turning to the
south-east)
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Source: Airservices Australia, additions by the ATSB

Just north of Quirindi, the traffic collision avoidance device fitted to YCU alerted the crew to an
aircraft in their vicinity, at a distance of 0.4 NM, at the same altitude. The instructor commenced an
intensified lookout and soon sighted UNV. At that moment, UNV was in about the 10 o'clock
position® relative to YCU, at the same altitude, on a slightly converging flight path. The instructor in
YCU estimated that at the time UNV was sighted, YCU was in approximately the 4 o'clock position
relative to UNV.

Although there was no immediate risk of a collision, the instructor in YCU took control of the
aircraft from the student and made a heading adjustment through about 20 degrees to the right.
On the new heading, the instructor was satisfied that the flight path of the two aircraft would
diverge. In recalling the incident, the instructor in YCU estimated that, at their closest point, the
separation between the two aircraft was about 60 m laterally, at the same altitude.

After sighting UNV, the instructor in YCU attempted to establish contact with the crew of UNV on
the Quirindi CTAF. The pilot of the recreational aircraft operating at Quirindi responded, but there
was no response from the crew of UNV.

Still unaware of the proximity of YCU, the crew of UNV passed over Quirindi then turned to the
south-east towards Scone, and commenced a climb to 5,500 ft. As they climbed, the instructor in
UNV sighted YCU behind and beneath them, in about their 8 o’clock position. By that time, the
crew in YCU had also passed Quirindi, and were now turning towards the north-east for the
NDB-A holding pattern. Having sighted YCU, the instructor in UNV was satisfied that the two
aircraft were on divergent headings and vertical separation was increasing as UNV climbed.

5 The clock code is used to denote the direction of an aircraft or surface feature relative to the current heading of the

observer's aircraft, expressed in terms of a position of an analogue clock face. Twelve o’clock is ahead while an aircraft
observed abeam to the left would be said to be at 9 o’clock.
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Following the separation issue, the instructor in YCU called air traffic control (Brisbane Centre) on
the area VHF in an attempt to establish communications with the crew of UNV. The crew of UNV,
who were still monitoring the area VHF, intercepted that call and responded. The crew of UNV
then selected the Quirindi CTAF on one of their radios, and they had a brief discussion on that
frequency. By the time communications were established on the CTAF, UNV was nearing 5,500 ft
on a south-easterly heading towards Scone. The crew of YCU were resuming their planned
exercise, entering the Quirindi NDB-A holding pattern.

Instructor comments - YCU
The instructor in YCU made a number of comments regarding the incident, including:

Use of radios. YCU was fitted with two VHF radios. During operations in the training area, the
crew were monitoring the area VHF on one radio, and company operations on the other. The
radio that was being used to monitor the company operations frequency, was switched to the
Quirindi CTAF as they prepared for their NDB-A approach at Quirindi. As such, the crew were
monitoring the area VHF and Quirindi CTAF at the time of the incident.

Instrument flight training hood. The student in YCU was wearing an instrument flight training
hood. The hood projected forward from the student’s helmet in a manner that denied the student
external visual reference, but allowed the student to scan cockpit instruments (to simulate
instrument meteorological conditions). Under these circumstances, the instructor maintained a
lookout for other aircraft and hazards, but the position of the student’s helmet and hood was such
that the instructor’s visibility to the left of the aircraft was partially obscured. With that in mind,
when alerted to other traffic in the vicinity, the instructor targeted a lookout to the left of the aircraft,
past the student’s helmet and hood. During this targeted lookout, the instructor sighted UNV.
When the instructor sighted UNV, the aircraft was remaining on a constant line of sight relative to
YCU, in approximately the 10 o’clock position.

Density of training operations at Quirindi and Gunnedah. The instructor in YCU noted that
even though Quirindi and Gunnedah are often used for flight training purposes, there is nothing in
the En route Supplement Australia (ERSA) to alert pilots accordingly.

Instructor comments - UNV
The instructor in UNV made a number of comments regarding the incident, including:

Use of radios. UNV was fitted with two VHF radios. The instructor commented that depending on
the circumstances, either radio could be used to monitor and broadcast on relevant CTAFs. At the
time of this incident, the crew were monitoring the area VHF with one radio, and the company
operations frequency on the other.

Monitoring the CTAF. The instructor in UNV was aware that the student in UNV was not
monitoring the Quirindi CTAF as they approached from the north, even though it was normal
practise to monitor a CTAF under these circumstances (overflying an aerodrome). On this
occasion, the instructor elected not to prompt the student to monitor the CTAF in order to reinforce
a teaching point to the student regarding frequency management. The instructor was satisfied that
a visual lookout would suffice under the circumstances — the conditions were fine and clear, and
there were no broadcasts or other transmissions on the area VHF to suggest that there was any
potentially conflicting traffic in their area.

ATSB comment

The separation issue in this case may have been avoided if the pilots of the two aircraft involved
had been monitoring and broadcasting on the same frequency. Both crews were monitoring the
area VHF, but operating under the visual flight rules, there was no specific requirement for the
crew of either aircraft to make a broadcast on that frequency. The crew of YCU broadcast their
position and intentions on the Quirindi CTAF, but the crew of UNV were not monitoring that
frequency.
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The requirement to monitor a CTAF is subject to a level of interpretation, particularly with respect
to the altitude above an airfield at which the requirement applies. The Aeronautical information
Package (AIP) requires a pilot to broadcast on the CTAF when he/she enters the vicinity of a non-
controlled aerodrome. AIP goes on to describe the vicinity of a non-controlled aerodrome as
being:

...within 10 nm of the aerodrome and at a height above the aerodrome that could result in
conflict with operations at the aerodrome.

Existing forums and processes (managed by CASA and Airservices Australia) allow airspace
users to influence the manner in which airspace is managed and propose changes to relevant
documents (such as the En Route Supplement Australia). Where changes have the potential to
improve safety, operators are encouraged to present proposals for consideration, using those
forums and processes. One relevant forum for proposing airspace-related safety improvements is
the CASA Regional Airspace and Procedures Advisory Committee.

Safety message

Pilots are encouraged to ‘err on the side of caution’ when considering when to make broadcasts
and whether specific frequencies should be monitored, particularly noting the fundamental
importance of communication in the effective application of the principles of see-and-avoid. An
ATSB report titled Limitations of the See-and-Avoid Principle outlines the major factors that limit
the effectiveness of un-alerted see-and avoid.

The ATSB SafetyWatch programme highlights broad safety concerns that

emerge from investigations and occurrence data reported to the ATSB by

industry. One safety concern relates to operations around non-controlled ~ SafetyWatch |
aerodromes. The ATSB safety watch website page, Safety around non- h y
controlled aerodromes, includes the following relevant comments: '

Insufficient communication between pilots operating in the same area is the most common
cause of safety incidents near non-controlled aerodromes.

A search for other traffic is eight times more effective when a radio is used in combination
with a visual lookout than when no radio is used.

The CASA booklet titled Operations at non-controlled aerodromes provides guidance with respect
to the limitations of the see-and-avoid principle and relevant radio procedures. Civil Aviation
Advisory Publication 166-1 also provides relevant guidance with respect to CTAF procedures.

General details

Occu:;rence details

Date and time: 4 June 2015 — 1420 EST

_Occurrence categdry' Incident

_Primary occurrence type: | Separation issue
Location: Near Quirindi, New South Wales
Latitude: 31°29.92'S Longitude: 150° 31.08' E
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Aircraft details — VH-YCU

Manufacturer and model: | Pacific Aerospace Corporation CT/4B
Registration: VH-YCU

Serial number: 079

Type of operation: Flying training

Persons on board: Crew -2 Passengers — Nil
Injuries: Crew — Nil Passengers — Nil
Damage: None

Aircraft details — VH-UNV

Manufacturer and model: | Diamond Aircraft Industries DA 40

Registration: VH-UNV

Serial humber: 40.1077

Type of operation: Flying training

Persons on board: Crew -2 Passengers — Nil
Injuries: Crew — Nil Passengers — Nil
Damage: None
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Collision with terrain during landing,
involving a PA32 aircraft, VH-BDG

What happened

On the afternoon of 26 July 2015, the pilot prepared a PA32-300 (Cherokee Six) aircraft, VH-BDG
(BDG), for a private joy flight around the Whitsunday Islands off the Queensland coast, (Figure 1)
departing from the Lakeside Airpark. The pilot had arranged for five acquaintances to come on the
flight as passengers.

About a week earlier, the pilot, who had an injured right foot at the time, organised another pilot to
fly BDG on a re-positioning flight to the Lakeside Airpark. Due to being unable to fly the re-
positioning flight, the accident flight became the pilot’s first time operating from the Airpark.

Pilot recollections

The pilot reported that they delivered a safety brief outlining the relevant safety features of the
aircraft, just prior to loading the passengers. After loading the four rear passengers, the pilot
secured the left rear cargo door, and then entered the cockpit through the front right door, followed
by the front seat passenger.

The flight departed at about 1400 Eastern Standard Time (EST), and remained outside controlled
airspace. The flight overflew some of the Whitsunday island group as well as the outer reef area of
the Great Barrier Reef, prior to setting a return course to the Airpark about one and half hours later
(Figure 1).

Figure 1: A google earth extract showing the general area where the joyflight was
conducted

~ Great Barrier
Reef

Lakeside
Airpark

Google earth
<

Source: Google earth, annotated by the ATSB
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The pilot approached the extended centreline at an oblique angle and conducted a straight in
approach to runway 22 (Figures 2 and 3). When about 6 NM from the airfield, at about 2,300 ft
above mean sea level, the aircraft was configured for descent. After reducing the airspeed from
about 135 to about 100 kt, and with 10° of flap selected, the aircraft descended to about 1,800 ft.

Figure 2: An extract from the Queensland Country Airstrip Guide. Diagrammatic
representation of Lakeside Airpark and local hazards
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Owner{Bperator: | Lakeside Aipark 0418 711224, office@csboalturecommercial com
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Source: Queensland Country Airstrip Guide, 2012 edition
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Figure 3: Approach to runway 22 at Lakeside Airpark. Note the unsealed and sealed portion
of the runway. Also, note the difficulty in detecting the power lines on approach. Photo
taken about a week prior to the accident

Runway 22
threshold

Source: Barry Dionysius

In order to maintain sufficient clearance over the two rows of power lines, and still land near the
threshold, well before the sealed section of the runway, the pilot planned a steeper approach than
normal. The flap was set to 40° (full flap) and the rate of descent increased to about 500-600 feet
per minute.

On short final, the aircraft suddenly began to sink rapidly, and the pilot recalled seeing a tree pass
close by the left window. Judging that the aircraft was now too low; the pilot applied full power,
held the aircraft nose in a raised position, turned the aircraft left toward lower ground, and initiated
a go-around.

However, the aircraft continued to sink throughout this manoeuvre, and the tail struck the runway
about 20 m in from the threshold. Throughout this attempt to go-around, the tail continued to drag
along the gravelled section of the runway, leaving a mark about 30-35° to the left of the runway
direction for about 18m.

Although not yet showing a positive rate of climb, the aircraft seemed to be flying. The pilot
reported that the stall warning had not sounded, so assessed there was a choice between
removing the power and attempting to land back on the runway, or continuing with the go-around.
The pilot elected to continue with the go-around and continued toward the lower ground.

A witness mark made by the right wheel, commenced at about the same spot where the mark
made by the tail stopped. The wheel mark continued for about 35m into the grassed area beside
the runway.
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Once into the grassed area, and with the aircraft most probably airborne, it struck a wire fence
(Figure 4) then the raised embankment of the dam, which ran perpendicular to the runway. The
pilot reported that the left wing tip struck the water and the aircraft spun around and entered the
water. At some point throughout this sequence, the main wheels detached from the aircraft. The
pilot reported continuing to battle for control of the aircraft, up until it arrived in the water.

Figure 4: Looking along runway 22 taken a few days after the accident

Start of sealed

Edge of the dam area - runway 22

in which aircraft
came to rest

Approximate
track of VH-BDG
as it left runway |

22 (gravel end)

Source: Pilot

Post water impact

When the aircraft settled on the surface of the water, the pilot reported yelling fo the passengers to
‘get out’. The pilot then opened the front right door, pushed the passenger occupying the front
right seat out, and then exited. The opening of the door resulted in the muddy water gushing
inside and rapidly filling the aircraft. The passengers seated in the rear of the aircraft were unable
to open the rear door. The water almost filled the entire cabin during this time.

The pilot was eventually able to get the rear door open from outside the aircraft and assisted
some of the passengers out. The remaining passengers either made their own way out, or were
assisted by other passengers.

One of the passengers sustained serious injuries, and the pilot and another passenger, minor
injuries. The aircraft was almost completely submerged resulting in substantial damage (Figures 5
and 6).
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Figure 5: Post accident showing VH-BDG partially submerged in the dam

Source: Airpark operator

Figure 6: VH-BDG after retrieval from the lake. Passenger 2 (below) reported that the left
wing crumpled during the ‘cartwheeling’ toward the lake. Note: Significant damage
occurred during the retrieval process

Source: Pilot
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Pilot experience and comments

The pilot had approximately 581 total flying hours with about 112 of these on Cherokee Six type
aircraft. The pilot made the following points:

¢ the hazard briefing conducted by the airpark operator some weeks earlier, included a request
to land on the gravel area of the runway, as the seal was recently laid but had proved to be
quite soft

¢ both weight and balance, and performance calculations were conducted for the flight, however

these documents were damaged when the aircraft became submerged

» there may have been some wind shear or a down draft which contributed to the aircraft
sinking on the approach

¢ the tail scraping along the gravel and over the fence during the attempted go-around added
extra drag, which detracted from the aircraft's performance

Passenger comments

Three of the five passengers elected to provide their accounts of what happened.

Passenger one recalled:

o there was no pre-flight safety briefing; the pilot just indicated where each of them should sit

» during the landing approach, this passenger recalled thinking how low they were, when still
some distance from touchdown

« the tail struck the ground, and recalls power being applied after that
« the aircraft flipping over and ‘cartwheeling’ toward the lake
Passenger two recalled:

e there was no pre-flight safety briefing

e during the approach to land they heard the pilot verbalising that the aircraft needed to slow
down, and noted a significant decrease in speed

o the aircraft tail dragging along the ground, and the pilot calling out for assistance
» the left wing striking the ground and instantly crumpling (Figure 6)
o the aircraft then ‘cartwheeled’ ending up in the lake

s the water rose quickly in the aircraft when the front door was opened, leaving a very small
pocket of air for the rear passengers

» they were rescued by the pilot through the rear door
Passenger three recalled:

o there was no pre-flight safety briefing

¢ the aircraft struck the ground prior to the runway

» the pilot shouted for assistance as the aircraft “went out of control during the approach”
e the aircraft ‘cartwheeled’ before arriving in the dam

Meteorological data

The ATSB obtained the Bureau of Meteorology weather report for area 44 covering the time of the
accident. Area 44 was in two divisions that day and the southern division, which applied to the
area south of Proserpine, including Lakeside Airpark, forecast variable winds of about 10 knots.

Lakeside Airpark landing area

Lakeside Airpark Landing area was identified in Enroute Supplement Australia (ERSA) (28 May
2015 version) as “UNCR” meaning it is both uncertified and unregistered.
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As per the requirement for operations at this aerodrome, the pilot sought prior permission to
operate there and a briefing on local hazards from the aerodrome operator. This onsite briefing by
the aerodrome operator pointed out local hazards such as the power-lines in the vicinity and the
preferred protocol of taking-off on runway 04, and landing uphill on runway 22, wind permitting.
There was no hazard map available as mentioned in the ERSA.

Advisory material .

The Civil Aviation Advisory Publication (CAAP) 890-1 (2) “Published aerodrome information and
reporting changes (November 2000) is available on the CASA website. This publication provides
advisory material for publishing aerodrome information and reporting changes in respect of both

licenced and unlicensed aerodromes that are included in the (ERSA).

Unlicensed aerodromes:

Unlicensed aerodromes are not required, under the regulations, to provide aerodrome
information to [Aeronautical Information Service] (AIS) or the [Civil Aviation Safety Authority]
(CASA) and to have their aerodromes included in ERSA.

...unlicensed aerodromes may also be included in ERSA, on request of the aerodrome
operators. However, the aerodrome information published will be of limited format, being of
a non-operational nature...”

CASA is conducting a post-implementation review of CASR Part 139 — Aerodromes. As part of
this project, this CAAP and other Part 139 CAAPs and ACs will be reviewed. Additionally, CASR
Part 175, which regulates the publication of aeronautical information, commenced on 5 March
2015 and the contents of CAAP 890-1 (2) will be reviewed, to be consistent with this new
regulation.

ATSB comment

The ATSB did not undertake an onsite investigation into this accident, but were provided with
information through telephone interviews, reports, and detailed photographs.

The ATSB was unable to reconcile the differences evident between the recollections of the pilot
and those of the three passengers who provided information.

Safety message

This accident highlights the importance of thorough pre-flight planning and preparation to minimise
safety critical decisions in flight.

CASA have an online kit ‘CASA Flight Planning Always Thinking Ahead” available from the
downloaded from the CASA website.

This tool kit addresses the three levels of flight planning (the straightforward elements, unusual
situations and whether to go) and their application over eight stages of flight.

The ATSB research report, Improving the odds: Trends in fatal and non-fatal accident in private
flying operations (AR-2008-045) is available from the ATSB website.

This report encourages pilots to make decisions before the flight, continually assess the flight
conditions, evaluate the effectiveness of their plans, set personal minimums, assess their fithess
to fly, and to seek local knowledge (and if necessary a check flight) on the route and / or
destination as part of the pre-flight planning process.

Also on the ATSB website, is a copy of the investigation (199804109) into a fatal accident
involving another Cherokee Six aircraft (VH-POW). The pilot attempted to conduct a go-around
from a degraded performance configuration with full flap extended and a nose-high attitude. The
ATSB found that the aircraft's climb performance would have been substantially degraded with
this configuration. The aircraft's nose-high attitude during the climb would have obstructed the
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pilot's forward vision and he may have been unaware that the aircraft had diverged from the
extended centreline of the airstrip.

Occurrence details

Date and time: 26 July 2015 — 1550 EST

Occurrence category: Accident

Primary occurrence type: | Collision with terrain

Location: Lakeside Airpark, Queensland
Latitude: 20°41.10° S Longitude: 148° 37.50" E

Aircraft details

Manufacturer and model: | Piper Aircraft Corporation PA 32-300

Registration: VH-BDG

Serial number: 32-7740092

Type of operation: Private

Persons on board: Crew—1 Passengers — 5

Injuries: Crew — Minor Passengers — 1 serious, 1 minor

Damage: Substantial
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Engine failure and collision with
terrain involving a Cessna 210,
VH-ERU

What happened

On 1 August 2015, at about 1110 Western Standard Time (WST), a Cessna 210 aircraft,
registered VH-ERU, departed Gidgee Gold mine for a private flight to Cue, Western Australia
(Figure 1). The pilot was the sole occupant of the aircraft. The pilot reported that all engine
indications were normal from the start and into the cruise at 3,500 ft above mean sea level. The
elevation of the terrain in the area was about 1,700 ft above mean sea level.

Figure 1: Aircraft track and accident location

- Wiluna aercdrome

| Accident site

Approximate aircraft track

$E00gle carth

Source: Google earth — annotated by the ATSB

About 25 minutes into the flight, the pilot observed the engine oil temperature rising. rapidly. The
pilot opened the cowl flaps in an attempt to reduce the engine oil temperature, and noted that the
cylinder head temperature and engine oil pressure were still in the normal range. As the pilot tried
to determine the cause of the problem, the manifold pressure started to increase. The pilot
reduced the throttle to try-to decrease the manifold pressure, but it continued to rise.

The pilot then felt a slight vibration in the engine and through the aircraft controls, and broadcast a
PAN call on the Melbourne Centre radio frequency. The pilot did not receive any response to the
broadcast, probably due to the aircraft's remoteness and low altitude. The aircraft was descending
steadily, and the pilot looked for a suitable place to conduct a precautionary landing. However, the
surrounding area was heavily treed. After turning towards the north and more open country, the
vibration increased, and the pilot broadcast two Mayday? calls. Again, the pilot did not receive any
response.

When about 500 ft above ground level, the vibration further increased and the engine failed with a
bang. Smoke emanated from the engine compartment and over the windscreen, reducing the
pilot's visibility through it. The pilot then sighted a fence line to the right and prepared for a forced
landing, aiming to touchdown in a cleared area alongside the fence.

' An intemationally recognised radio call announcing an urgency condition which concems the safety of an aircraft or its
occupants but where the flight crew does not require immediate assistance.

2 Mayday is an internationally recognised radio call for urgent assistance.
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The pilot lowered the landing gear and extended the flap. When at about treetop height, the pilot
selected the master switch and fuel off. The pilot also tightened the seatbelt and opened the
aircraft door. As the pilot flared the aircraft to land, the right wing and strut collided with a tree. The
aircraft yawed to the right, and the right main landing gear struck the ground and broke off.
Although the pilot applied full left rudder to try to regain control of the aircraft, it collided with
another tree and rolled onto its left side, before skidding and coming to rest against a third tree.
The pilot suffered minor injuries and the aircraft sustained substantial damage (Figure 2).

The right fuel line ruptured during the impact sequence, causing fuel to run down into the cabin
and onto the pilot. The pilot quickly exited the aircraft, concerned about the risk of fire, particularly
as there was about 240 L of fuel in the tanks.

After-waiting about half an hour for the fuel to stop running into the cockpit, the pilot returned to the
aircraft and selected the master switch on. The pilot then made another radio broadcast
requesting assistance, and again did not receive any response. The aircraft's emergency locator
transmitter (ELT)® did not activate on impact, and its light had not illuminated. The pilot then tried,
without success, to use the aircraft battery to power the ELT.

At about 1400, the pilot again made radio broadcasts without any response. As there was no
mobile phone signal at the accident site, the pilot started walking towards higher terrain. At about
2200, after walking 25 km, the pilot gained mobile phone coverage and was able to call for
assistance. After making the call, the pilot lit a fire to provide warmth and to deter a pack of wild
dogs that had been circling. At about 0200 on 2 August, low cloud rolled in and it started to drizzle.
About an hour later, the pilot provided rescue personnel with the coordinates of the location,
obtained from the mobile phone. At about 0730, a rescue aircraft located the pilot and police
arrived about 40 minutes later.

Figure 2: Accident site showing damage to VH-ERU

Source: Western Australia Police

®  Crash-activated radio beacon that transmits an emergency signal that may include the position of a crashed aircraft.

Also able to be manually activated.
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Pilot comments
The pilot provided the following comments:

e The number three cylinder failed and blew a hole in the top of the engine casing.

e The pilot usually carried a satellite phone, but did not-have it on this flight as it was being
serviced.

¢ It was about a 40-minute flight to Cue, and the pilot would normally have advised someone of
the planned route and expected arrival time, but omitted to do so on this day.

¢ The pilot had water, a first aid kit and a lighter in the aircraft, and planned to get a personal
location beacon to carry in future.

Aircraft engine

The aircraft was fitted with a Continental I0-520 engine. The pilot had owned the aircraft for about
4 years, during which time the aircraft had accrued about 60 hours of flying time. Shortly after the
pilot bought the aircraft, the number three cylinder had failed and been replaced. The pilot had
recently replaced the propeller in accordance with an airworthiness directive.

The aircraft was damaged beyond repair. At the time of completing this report, no engineering
inspection of the engine had been, or was expected to be, conducted following the accident.

Safety message

The ATSB reminds all pilots to let someone know where they are going, and what time they
expect to arrive, before embarking on a flight. Although the incident flight was not in a designated
remote area, it demonstrates that it is vitally important to carry emergency supplies, such as water,
food, matches (or lighter), and first aid essentials. Where mobile and radio coverage is not
available, a satellite phone can provide life-saving access to help.

Electronic locator transmitters installed in aircraft should be tested in accordance with the
manufacturer’s instructions. The ATSB research report AR-2012-128 found that ELTs function as
intended in about 40-60% of accidents. NASA is currently conducting research to find ways to
make ELTs more likely to function after a survivable crash.
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General details

Occurrence details

Date and time: 1 August 2015 — 1140 WST

Occurrence category: Accident

Primary occurrence type: | Engine failure

Location: 035° M 77 km Mount Magnet Aerodrome, Western Australia

Latitude: 27°32.93'S Longitude: 118° 17.60'E

Aircraft details

Manufacturer and model: | Cessna Aircraft Company 210E

Registration: VH-ERU

Serial number: 21058520

Type of operation: Private

Persons on board: Crew -1 Passengers — Nil
Injuries: Crew — 1 Minor Passengers — Nil
Damage: Substantial
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Collision with terrain involving a
Grumman G164, VH-LKN

What happened

On 6 August 2015, the pilot of a Grumman G164 aircraft, registered VH-LKN, was conducting
aerial spreading of superphosphate on a property about 33 km south-west of Tharwa, Australian
Capital Territory. The target zone for the spreading was about 7 km to the south-east, and at an
elevation about 1,000 ft higher than the airstrip and loading site.

The pilot commenced operations at about 1000 Eastern Standard Time (EST) and completed
spreading of six loads of superphosphate. The pilot then had a lunch break and refuelled the
aircraft to a total of about 180 L of fuel. The aircraft was also loaded with about 500 kg of
superphosphate, which was about half its carrying capacity. The pilot observed a light, westerly
wind of about 2 to 5 kt in the vicinity of the airstrip.

At about 1400, the pilot commenced the take-off run for the seventh load of the day. As the aircraft
became airborne, the aircraft started to sink (Figure 1). To stop the aircraft sinking, the pilot
applied the dump lever to start dumping the load of superphosphate. The aircraft then started to
climb, so the pilot stopped dumping the load. The pilot also commenced a shallow left turn, away
from rising terrain. As the aircraft turned, when at about 100 ft above ground level, it started to sink
again. As it sank, the pilot felt a shake through the airframe, indicating that the aircraft was close
to stalling. The pilot re-applied the dump lever to open the hopper door and try to reduce the
aircraft load. Simultaneously, the pilot lowered the aircraft’s nose and rolled the wings level, to try
to recover from the incipient stall.

Figure 1: Departure airstrip, aircraft track and accident location

Aircraft collided with the ground

Aircraft again encountered sink
T —
/

Aircraft encountered sink

Airstrip and take-off run

Source: Google earth and pilot recollection ~ annotated by the ATSB
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The pilot sighted powerlines, a road and a row of trees ahead, beyond which the terrain rose
steeply. The aircraft continued to descend and the pilot maintained the aircraft in a normal nose
attitude for landing. As the aircraft neared the ground, the pilot reduced the throttle to idle and held
the aircraft control stick in the full back position. The tailwheel struck the ground first, and then the
right main landing gear dug into soft ground. The aircraft flipped over and came to rest inverted.

The pilot sustained minor injuries and the aircraft was substantially damaged (Figure 2).
Figure 2: Damage to VH-LKN

s

Source: Pilot

Pilot comments

The pilot provided the following comments:

s The airstrip was at an elevation of about 2,100 ft above mean sea level. The target pasture
was about 1,000 ft higher than the airstrip.

o The airstrip was about 500 m in length and the fuel and chemical load was relatively light. The
aircraft was well within its operational limitations.

¢ The weather forecast had indicated calm conditions, and the temperature was about 14°C.
¢ The sink that the aircraft encountered may have been a downdraft coming off the hill.

¢ Ifthe airstrip had been higher up and closer to the target zone, the pilot would have had more
time to dump the load, less distance to climb on each load, and a more accurate assessment
of the wind conditions.

« Dumping liquid takes a few seconds, but granular substances like superphosphate take
minutes for the hopper to empty when dumping the load.

» After the accident, the pilot verified that the hopper door was open, and superphosphate was
present in the paddock, indicating that it had been dumping at the highest rate. Despite that,
about 300 kg of superphosphate remained in the hopper.
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Safety message

The pilot stated that the key to avoiding similar incidents was to understand the atmospheric
conditions in steep mountainous country. Variations in wind strength and direction due to terrain
can have serious consequences on flight safety, particularly when operating at low airspeeds and

close to the ground.

ATSB investigated a similar accident involving a Grumman G-164A, in AO-2014-001.

General details

Occurrence details

Date and time:

6 August 2015 — 1400 EST

Occurrence category:

Accident

Primary occurrence type:

Collision with terrain

Location:

33 km SW of Tharwa, Australian Capital Territory

Latitude: 35°33.30'S Longitude: 148° 59.68' E

Aircraft details

Manufacturer and model:

Grumman American Aviation Corporation G-164B

Registration:

VH-LKN

Serial number: 10B

Type of operation: Aerial work

Persons on board: Crew — 1 Passengers — Nil
Injuries: Crew — 1 (Minor) Passengers — Nil
Damage: Substantial
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Separation issue involving a Cessna
404, VH-ANM, and a Cessna 172,
VH-MJK

What happened

On 15 August 2015, the student pilot of a Cessna 172 aircraft, registered VH-MJK (MJK)
conducted a solo flight from Emkaytee aeroplane landing area (ALA) to Bathurst Island Airport,
Northern Territory (Figure 1). There the student pilot completed touch-and-go circuits for about 30
minutes on runway 15.

Figure 1: Image showing Bathurst Island, Darwin and Emkaytee airports

Bathurst Island Airport

Darwin Airport -—*_ "

-

»

Emkaytee (ALA) _ pommng . WGoogleearth

Source: Google earth ~ annotated by the ATSB

At about 1210 Central Standard Time (CST), a Cessna 404 aircraft, registered VH-ANM (ANM)
and operated by Hardy Aviation, departed from Darwin Airport, Northern Territory, on a scheduled
flight to Bathurst Island, with a pilot and five passengers on board. The pilot broadcast when
inbound and about 15 NM from Bathurst Island Airport on the common traffic advisory frequency
(CTAF) of 126.5 MHz, and did 'not receive any response. At about 1220, the aircraft joined on the
downwind leg of the circuit for runway 15 at 1,000 ft above ground level and broadcast joining the
circuit. As the aircraft turned onto base, the pilot sighted MJK also on base, at the same height,
closer to the runway and estimated it was about 150 m away (Figure 2).

The pilot of ANM immediately manoeuvred the aircraft to the west to increase separation between
the two aircraft. After unsuccessfully trying to contact the pilot of MJK on the CTAF, the pilot of
ANM briefly selected frequency 126.7 MHz to try to communicate with the pilot of MJK, but again
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did not receive a response. The pilot of ANM observed MJK conduct a touch-and-go, and kept
that aircraft in sight, while overflying and re-joining the circuit on the crosswind leg.

After the touch-and-go, when upwind of the runway at about 500 ft above ground level, the pilot of
MJK sighted ANM. ANM was then to the left, above MJK at 1,000 ft, and turning onto the
downwind leg. The pilot of MJK then saw that the radio was selected to frequency 126.6 MHz. The
pilot checked their flight plan, noted that the correct frequency was 126.5, and immediately
changed the radio to that frequency. The pilot of MJK then broadcast a departure call on the
CTAF. The pilot of ANM then contacted the pilot of MJK, who advised that the radio had been on
the wrong frequency.

Figure 2: Bathurst Island Airport showing approximate aircraft tracks and relative
positions :

Approximate relative
aircraft positions when
pilot of ANM sighted MJK

| Approximate relative
aircraft positions when
pilot of MIJK sighted ANM

Google ean

Source: Google earth — annotated by the ATSB

The pilot of ANM continued the approach, and landed at Bathurst Island, and MJK returned to
Emkaytee without further incident.

The radar data provided to the ATSB by Darwin air traffic control, indicated the aircraft came
within about 100 ft vertically and 0.6 NM at the closest proximity (Figure 3).
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Figure 3: Radar display showing relative aircraft positions

x —
Aircraft 0.6 NM apart [ git®

Bathurst Island runway 15 -\

Source: Department of Defence — annotated by the ATSB

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.

Operator of VH-ANM

As a result of this occurrence, the operator of VH-ANM advised the ATSB that they have taken
following safety action:

Notice to company pilots

The Chief Pilot distributed a notice to all company pilots advising them of the incident. The notice
stated that the Tiwi Islands continue to be a hot spot for traffic, and reminded pilots to be ‘doubly
aware’ when operating in the area.

Safety message
The pilot of MJK commented that there were three important learnings from this incident:

o crosscheck the selected frequency against the flight planning notes

+ ensure the selector reaches the detent when selecting a radio frequency

s listen for the ‘beep-back’ response from the CTAF fo verify the correct frequency has been
selected.

An aerodrome frequency response unit (AFRU) identifies correct radio frequency selection at non-
towered aerodromes. The AFRU automatically responds to a transmission on the CTAF either
with a pre-recorded voice message, if no transmission has been received in the previous five
minutes, or with a beep-back.

Insufficient communication between pilots operating in the same area is f,‘--:-'--"- =
the most common cause of safety incidents near non-towered Y
y SafetyWatch )

aerodromes. The ATSB SafetyWatch highlights the broad safety concerns
that come out of our investigation findings and from the occurrence data N’
reported to us by industry. One of the safety concerns is safety around non-towered aerodromes.
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The booklet A pilot’s quide fo staying safe in the vicinity of non-controlled aerodromes outlines
many of the common problems that occur at non-towered aerodromes, and offers useful
strategies to keep yourself and other pilots safe.

General details

Occurrence details

| Date and time: | 15 August 2015 — 1220 CST
Occurrence category. i Incident

¥ = T
Primary occurrence type: ] Separation issue

| Location: | Bathurst Island Airport, Northem Territory

l | Latitude: 11°46.15'S | Longitude: 130° 37.18' E

Aircraft details: VH-ANM

Manufacturer and model: | Cessna Aigraf?t_Company 404

| Registration: | VH-ANM
' Ope_rato_r: ' _| Hardy Aviation
| Serial number: | 4040010 R
Type of operation: | Air transport fow capaci;(y - Passenger
Persons on board: | Crew -1 ' Passengers — 5
' lnju'r;i-és:_ R 5 |_Cr_ev7/ -——Nll o | Passengers — Nil
" Damage: _] N =

Aircraft details: VH-MJK

| ‘Manufacturer and model: | Cessna Aircraft Company 172N

i ﬁegi;:tratlon: VH-MJK

| Serial number: | 17268245

E Type of operation: ﬁyirig traihing —solo

:' Persons on board: | CTew_— 1 ' Péssengers — Nil

: Injuries: Crew — Nﬁ | Passengers — Nil
Damage: Nil
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Engine failure involving an Enstrom
280, VH-YHD

What happened

On 28 February 2015, at about 1232 Eastern Standard Time (EST), an Enstrom 280 helicopter,
registered VH-YHD (YHD), departed from Caloundra Airport, for a flight to Redcliffe Airport,
Queensland, with the pilot, who was the only person on board.

After about half an hour, the pilot commenced a descent from 1,500 ft above ground level (AGL).
The pilot then broadcast on the Redcliffe common traffic advisory frequency (CTAF) that YHD
would join the Redcliffe circuit in about 6 minutes and navigated along the coastline toward
Redcliffe.

At about 1,000 ft AGL, the pilot heard a bang and the engine stopped. This caused the helicopter
to yaw to the left violently. The pilot then attempted to restart the engine but was unsuccessful. At
about 800 ft AGL, the helicopter entered autorotation' and the pilot prepared to land on the beach.
The pilot observed people swimming in the sea and manoeuvred the helicopter to an area where
there were no people. The pilot arrested the descent and the skids contacted the sand. The
helicopter continued to move forward along the sand, and then a few seconds later the helicopter
blades impacted the sand, and the helicopter rolled over. The pilot received minor injuries and the
helicopter was destroyed (Figure 1).

Figure 1: Accident site showing the damage to VH-YHD

Source: Queensland police

' Autorotation is a condition of descending flight where, following engine failure or deliberate disengagement, the rotor
blades are driven solely by aerodynamic forces resulting from rate of descent airflow through the rotor. The rate of
descent is determined mainly by airspeed.
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Witness

A witness to the accident reported that the helicopter was first sighted at about 100 m above the
ground, descending and approaching from the north. The only noise was from the rotor blades,
with no engine sound. The witness reported that the wind was quite strong coming from the east.
A stronger easterly gust came when the helicopter was close to the ground. The helicopter landed
and continued to move forward, but then flipped upside down and the rotor blades contacted the
sand. The helicopter came to rest about 150 m from where the witness was located. A passer-by
assisted the pilot to exit the helicopter.

Pilot comment
The pilot provided the following comments:

¢ This was the first flight after the completion of the periodic (100 hourly or 12-month)
maintenance inspection.

o The helicopter operated normally during the engine run-up checks and the flight, up to the
engine failure.

s The pilot commented not to delay in lowering the collective’ and setting the airspeed as
everything happened very quickly after the engine failed and the pilot instinctively conducted
an autorotation.

e The landing was smooth with no bump.

» The weather was fine with a slight breeze from the north-east and the wind speed at Caloundra
was about 10 kt.

» Rather than fly direct to Redcliff airport the pilot had selected to fly along the shoreline. If YHD
had flown direct to Redcliff then the engine may have failed over Deception Bay and YHD may
have landed in the water.

s The pilot stated that the number of flight hours experience on the helicopter type was about 60,
with about eight flight hours on the type in the 90 days prior.

Helicopter maintenance

The helicopter engine was overhauled and installed in YHD in Aprii 20086. At the time of the
accident, the engine had completed about 146 hours since overhaul. The periodic (100 hourly or
12-month) maintenance inspection included overhaul of the engine magneto.

Maintenance organisation investigation

The maintenance organisation inspected the engine externally and removed the number three
cylinder. They determined that the damage found to the number three cylinder and piston (Figure
2) was consistent with detonation. Extreme heat from uncontrolled burning of the combustion
gases resulted in melting of the cylinder between the spark plug hole and the exhaust valve seat.
This melting damaged the piston to an extent that the combustion gases would blow past the
piston rings. The maintenance organisation did not remove the other cylinders.

The maintenance organisation also removed the engine magneto and fuel control unit. Both units
were examined at a component overhaul facility. The examination of the magneto found no
defects. The examination of the fuel control unit found that it was functioning normally and was set
to a lean position, although this position could not be validated due to disruption during the
accident.

2 Collective is the primary helicopter flight control that simultaneously affects the pitch of all blades of the lifting rotor.

Collective input is the main contro! for vertical velocity.
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Figure 2: Damage to number three cylinder and piston

=

Source: Aircraft maintenance organisation

ATSB comment

In 2007, the ATSB published an aviation safety research and analysis report, Aircraft
Reciprocating-Engine Failure An Analysis of Failure in a Complex Engineered System
B2007/0191. The safety study discussed detonation in more detail including the examination of
the factors that contribute to detonation free - operation (normal combustion) and the factors that
contribute to detonation.

Safety message

When planning a particular flight it is important for pilots to consider options and risk. In this
accident, the pilot opted to follow the coastline, allowing for the option to land on the beach. The
pilot in the pre-flight planning identified the hazard (flying over water) and although the likelihood
of an engine failure was low, the consequences were high and made the decision to follow the
coastline to mitigate the risk. If the pilot had selected the option to fly the most direct path then the
engine would have failed over the water.

The US Federal Aviation Administration (FAA) has published information on risk management in a
Risk Management Handbook (FAA-H-8083-2). They have also published a guide Tips for
Teaching Practical Risk Management and Practical Risk Management for local VFR Flying. The
guide contains the Perceive-Process-Perform model that offers a structured way to manage risk
for local visual flight rules flying (Figure 3).
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Figure 3: Risk Management Decision Path: Perceive-Process-Perform

Risk Management
Decision Path

‘

Source: US Federal Aviation Administration

General details

Occurrence details

Date and time:

28 February 2015 — 1305 EST

Occurrence category:

Accident

Primary occurrence type:

Engine failure

Location: 5 km north-west of Redcliffe Airport, Queensland
Latitude: 27° 10.85'S Longitude: 153° 01.78' E

Helicopter details

Manufacturer and model: | Enstrom 280

Registration: VH-YHD

Serial number: 1187

Type of operation: Private

Persons on board: Crew — 1 Passengers ~0

Injuries: Crew — Minor Passengers — Nil

Damage: Destroyed
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-Windscreen fogging and collision
with terrain involving a Robinson
R22, VH-RBT

What happened

Early on the morning of 23 June 2015, the pilot pulled the Robinson R22 helicopter registered
VH-RBT from the hangar on a property about 6 NM east of Boyup Brook aeroplane landing area
(ALA), and prepared for a private flight with one passenger to Jandakot, Western Australia.

Prior to commencing the flight, the pilot re-checked the area meteorological forecast (ARFOR).
The ARFOR indicated the probability of low cloud with fog, west of Boyup Brook ALA. The pilot
reported that it was a cold and clear morning, with calm conditions. Although there was fog in a
gully, about 200-300 m down the slope from the hangar, the general area and intended flight path
were completely clear (Figure 1).

At about 0850 Western Standard Time (WST), the pilot started the helicopter engine and allowed
the engine to warm up. The pilot then completed final preparations for departure while waiting for
first light'

At about 0700, just after first light, the pilot reported that the horizon and the outline of the
buildings and trees were clearly visible. After broadcasting intentions on the radio, the pilot
established the helicopter into a hover about 2-3ft above the ground.

Figure 1: Marks where the helicopter tail and skid struck the ground. The drain the pilot
planned to clear prior to transitioning to forward flight and hangar are in the background

Position of
helicopter prior |

to taxi
First contact

| with ground

Source: Pilot

' First light is when the centre of the sun is at an angle of 6° below the horizon before sunrise. At this time, the horizon is
clearly defined but the brightest stars are still visible under clear atmospheric conditions.
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After completing a power check, the pilot conducted a pedal turn to the east. The pilot intended to
gain some height prior to transitioning the helicopter into forward flight, in order to clear the hangar
and drain areas.

Due to the down-sloping terrain, the helicopter was about 15ft above the ground soon after lift-off.
As the pilot began to raise the collective? and with their attention momentarily inside the cockpit,
the passenger alerted them to the almost instantaneous external fogging of the windscreen. The
pilot was briefly able to see the ground through the side window, before that also became
shrouded in condensation. The pilot described this instant lack of external reference, as like being
in a ‘white room’. In an attempt to keep some necessary visual reference, the pilot reached down
and flipped open the small vent located in the right door. Although a snapshot of ground was
visible, it was insufficient to pinpoint the helicopter’s actual position.

Now about 30-40 ft above the ground, the pilot elected to put the helicopter back on the ground.
Manoeuvring slightly left to avoid the assumed position of the drain, the pilot unexpectedly felt the
tail and rear skids of the helicopter strike the ground. The pilot stated this was a heavy collision,
and resulted in the helicopter bouncing back into the air. The pilot applied some collective and the
helicopter bounced again then yawed rapidly to the right. The pilot applied full left pedal in an
attempt to prevent the helicopter from entering a spin, however the yaw continued, so the pilot
rapidly reduced the throttle to idle. As the yaw decreased, the helicopter fell onto its left side
(Figure 2).

Figure 2: VH-RBT at rest on the left side. Note the broken tail boom and rotor blades

Source: Filot

Although hanging in the seatbelt, the pilot reached forward and shut off the mixture control and
master switch. The pilot then egressed and assisted the passenger to undo their seatbelt and
safely egress. Ground assistance arrived shortly after. The pilot reported that the fog was no
longer on the windscreen.,

2 A primary helicopter flight control that simultaneously affects the pitch of all blades of a lifting rotor. Collective input is

the main control for vertical velocity.
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The pilot was uninjured; however the passenger sustained minor injuries. The helicopter was
substantially damaged.

Pilot experience and comments

The pilot had a total of about 915 helicopter and fixed wing hours, with about 756 of these on
Robinson 22 helicopters.

The pilot commented that:

o the frost on the ground and the cold maist air above may have been mixed by the movement of
the helicopter blades and caused the windscreen fogging

¢ when the windscreen fogged, the pilot thought that the helicopter had been moving forward,
however when the helicopter tail struck the ground, the pilot realised that the lack of visual
reference had led to a loss of situational awareness. The helicopter had in fact been moving
backwards

¢ in hindsight, although the take-off was attempted immediately after first light, it may have been
more prudent to delay the departure until the sun was properly up. This would have allowed a
better natural horizon and a slight increase in temperature

Helicopter information

The helicopter had all the fittings and wiring to have a heater,® however the operator had removed
the heater at the start of summer, and it had not been re-installed.

The pilot advised that there was a fresh air vent at the front of the windscreen, which ran up on the
inside of the windscreen. It was their practice to keep this open, although the pilot could not be
sure that is was open on the accident flight. The vents fitted to each door were initially closed.

Pilot operating handbook

The Robinson Helicopter Company-Safety Notice SN-18 R Issued: January 85 and revised in
February 1989 and June 1994 states:

LOSS OF VISIBILITY CAN BE FATAL

Flying a helicopter in obscured visibility due to fog, snow, low ceiling, or even a dark night
can be fatal. Helicopters have less inherent stability and much faster roll and pitch rates that
airplanes. Loss of the pilot’s outside visual references, even for a moment, can result in
disorientation, wrong control inputs, and an uncontrolled crash. This type of situation is
likely to occur when a pilot aftempts to fly through a partially obscured area and realizes too
late that he is losing visibility. He loses control of the helicopter when he attempts to turn to
regain visibility but is unable to complete the turm without visual references... ..

ATSB comment

A cold windshield that is exposed to slightly warmer or moist air can ‘fog up’. It is likely that the
helicopter moved between different temperature layers as it moved forward and up, and this may
have led to a combination of temperatures suitable to allow fog.

The use of heaters, demisters (if fitted) and air vents should always be operated as per the
manufacturer's recommendations.

3 The heater warms the air in the cabin and thus the windscreen
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General details

Occurrence details

ATSB - A0-2015-064

Date and time:

23 June 2015 - 0700 WST

Occurrence category:

Accident

Primary occurrence type:

Weather - other

Location:

11 km east of Boyup Brook ALA, (Longridge Farm), Western Australia

Latitude: 33°54.03'S

l Longitude: 116° 19.80"

Aircraft details

Manufacturer and model;

Robinson Helicopter Company R22 BETA

Registration: VH-RBT

Serial number: 1980

Type of operation: Private

Persons on board: Crew—1 Passengers — 1
Injuries: Crew — Nil Passenger —Minor
Damage: Substantial
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Loss of control involving a
Bell 206L3, VH-BLV

What happened

On 20 July 2015, the pilot of a Bell 20613 (Longranger) helicopter, registered VH-BLV (BLV),
conducted a charter flight from Essendon Airport to Falls Creek, Victoria, with five passengers on
board. The aircraft took off from Essendon close to its maximum take-off weight. Due to the
weight, and therefore fuel limitations, the pilot landed and refuelled at a property near Lake Eildon.
At about 1000 Eastern Standard Time (EST), the helicopter departed from the property for the

60 NM flight to Falls Creek, again close to its maximum take-off weight.

At about 1030, while 700 ft above ground level and tracking from the north-west, the pilot
conducted a shallow approach towards the helipad at Falls Creek (Figure 1). As the helicopter
descended to about 50 ft above ground level, the pilot found that significantly more power was
required fo conduct the approach than anticipated. The pilot assessed that there was insufficient
power available to continue to land, and elected to abort the approach. The pilot pushed forwards
on the cyclic’ to increase the helicopter’s airspeed and conducted a left turn towards the valley.

Figure 1: Falls Creek helipad, approximate helicopter track and wind direction

Source: Google earth and pilot recollection — annotated by the ATSB

As the helicopter tumed left, it started to yaw? rapidly towards the right. The pilot applied full left
pedal to counteract the yaw, but the helicopter continued to yaw. The helicopter turned through
one and a half revolutions, as the pilot lowered the collective.® Lowering the collective reduced the

' A primary helicopter flight control that is similar to an aircraft control column. Cyclic input tilts the main rotor disc varying
the attitude of the helicopter and hence the lateral direction.

2 Term used to describe motion of an aircraft about its vertical or normal axis.

® A primary helicopter flight control that simultaneously affects the pitch of all blades of a lifting rotor, Collective input is
the main control for vertical velocity.
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power demand of the power rotor system, thereby increasing the ability of the anti-torque pedals
to stop the right yaw. The combination of lowering collective and applying forward cyclic to gain
forward airspeed, allowed the pilot to regain control of the helicopter. The pilot then conducted a
left turn towards the helipad and made an approach to the helipad from an easterly direction. The
helicopter landed following the second approach without further incident.

The pilot and passengers did not sustain any injuries and the helicopter was undamaged.

Weather

The pilot expected that the wind at Falls Creek would be variable at 2 kt, as it had been on
departure from Essendon. The pilot did not see the windsock at the helipad prior to conducting the
approach.

The Bureau of Meteorology provided the ATSB with a report of weather observations for Falls
Creek. The automatic weather station is located south of the helipad at about 5,790 ft above mean
sea level, above the village. Between 1020 and 1040, the recorded wind speed was from 17 to

20 kt, gusting to 24 kt, and wind direction was from 327° to 344° (degrees true), or 314° to 331°
(degrees magnetic). The temperature was -1 °C.

Pilot comments
The pilot reported that the following combination of factors contributed to the incident:

¢ Unfamiliarity with the landing site and area.

« Inexperience operating at altitude, and unfamiliarity with the associated power requirements.
The helipad at Falls Creek is at an elevation of about 5,000 ft above mean sea level.

 Lack of experience in the aircraft type — although the pilot had about 60 hours experience in
the Bell Jetranger, this was only the pilot's second flight in the Longranger.

s High all up weight.

» Incorrect assessment of the wind direction — the pilot assumed that the wind would be light and
variable at Falls Creek as it was had been on departure from Essendon. During the approach,
the pilot assessed that the wind was from the right or a tailwind gusting to about 15 kt.

Operator comment

The operator of VH-BLV assessed that the unanticipated yaw was a result of too little pedal input,
applied too late. This was most likely due to a combination of the pilot’s inexperience on the
206L3, and being surprised by the downwind approach.

Hover ceiling

Hovering requires more power than any other flight regime. Additionally, hovering at higher
altitudes requires more power than to hover at lower altitudes. The ‘hover ceiling’ is the height at
which the power available equals the power required to hover. An increase in power increases the
main rotor torque. This additional torque needs increased tail rotor thrust, to prevent the helicopter
from yawing.

The Bell 206 L3 flight manual provides a Hover ceiling — out of ground effect* chart. At 5,000 ft, a
temperature of 0 °C, and a gross weight of about 1,814 kg (4,000 Ib), the helicopter was just within
the chart's hover ceiling envelope. This indicates that adequate power should have been available
to hover with those parameters. However, the wind direction and velocity also affect hovering
performance.

4 Helicopters require more power to hover out of ground effect due to the absence of a cushioning effect created by the

main rotor downwash striking the ground. The distance is usually defined as more than one main rotor diameter above
the surface.
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A stronger head wind reduces the power required to hover, while a tailwind increases the power
required to hover. On the initial approach to the helipad, a tailwind meant that an increase in
power and tail rotor thrust was required. The increased tail rotor thrust absorbs power from the
engine, which means less power is available for the main rotor to produce lift. This led to the pilot’s
assessment of insufficient power available, and decision to discontinue the approach.

Unanticipated right yaw

The US Federal Aviation Administration (FAA) Helicopter flying handbook describes loss of tail
rotor effectiveness (LTE) or an unanticipated yaw, as ‘an uncommanded, rapid yaw towards the
advancing blade which does not subside of its own accord'. It-is caused by an interaction between
the main rotor and tail rotor.

At high altitudes, the lower air density reduces tail rotor thrust and efficiency. Therefore, when
operating at high altitudes and high gross weights, particularly while hovering or at low airspeeds,
the tail rotor thrust may not be sufficient to maintain directional control. This can result in
unanticipated yaw or LTE. In these circumstances, the hover ceiling is effectively limited by the tail
rotor thrust, rather than the power available.

In this incident, other factors may also have contributed to the unanticipated yaw: low and slow
flight outside of ground effect, a low speed downwind turn and a large change of power at low
airspeed as the pilot aborted the approach.

The US Federal Aviation Administration Advisory Circular, Unanticipated right yvaw in helicopters,
stated that unanticipated right yaw, or loss of tail rotor effectiveness (LTE) has been determined to
be a contributing factor in a number of accidents. These mishaps have occurred at low altitude
and in low-speed flight, often on final approach to landing. Unanticipated right yaw may occur
during any manoeuvre in which the pilot is operating in a high-power, low-airspeed environment
with a left crosswind (in aircraft with counter-clockwise blade rotation) or tailwind.

Three additional factors can significantly influence the severity of LTE:

o gross weight and density altitude

¢ low indicated airspeed

e arapid application of power, causing power droop.

In order to reduce the onset of LTE, when manoeuvring between hover and 30 kt, the pilot should:

¢ Avoid failwinds.

¢ Avoid out of ground effect hover and high power demand situations, such as low-speed
downwind turns.

o Be aware of wind direction and velocity. A loss of translational lift results in an unexpected high
power demand and an increased anti-torque requirement.

o Be aware that if a considerable amount of left pedal is being maintained, a sufficient amount of
left pedal may. not be available to counteract an unanticipated right yaw.

¢ Stay vigilant to power and wind conditions.
If a sudden unanticipated right yaw occurs, the pilot should:

o apply full left pedal
e simultaneously move cyclic forward to increase speed
o if altitude permits, reduce power.

Safety message

Pilots should understand and avoid conditions that are conducive to uncontrolled yaw or loss of
tail rotor effectiveness. Pilots can reduce their exposure to LTE by maintaining awareness of the
wind and its effect on the helicopter. If a pilot encounters unanticipated yaw, quick application of
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the correct response is essential to recover control of the helicopter. The ATSB reported on an
incident involving LTE in AO-2013-121.

This incident also highlights the effect of gross weight and airfield elevation on aircraft
performance. Understanding controllability issues at the limits of the normal operating envelope
can assist pilots in recognising the symptoms of reduced aircraft performance. Further information
is available in ATSB report AO-2013-203.

General details

Occurrence details

Date and time:

20 July 2015 - 1030 EST

Occurrence category:

Serious Incident

Primary occurrence type: Loss of control
Location: Falls Creek, Victoria
Latitude: 36° 52.00' S l Longitude: 147° 17.00' E
Helicopter details
Manufacturer and model: ‘ _B_ell Helicopter Company 20613 N
Registration: VH-BLV
Serial number: 51582

Type of operation:

Charter - passenger

Persons on board: Crew — 1 Passengers - 5
Injuries: Crew — Nil Passengers — Nit
Damage: Nil
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Australian Transport Safety Bureau

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The Bureau 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; 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 fare-paying
passenger operations.

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.

Purpose of safety investigations

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. The terms the ATSB uses to refer to key safety and risk concepts are set out
in the next section: Terminology Used in this Report.

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.

About this Bulletin

The ATSB receives around 15,000 notifications of Aviation occurrences each year, 8,000 of which
are accidents, serious incidents and incidents. It also receives a lesser number of similar
occurrences in the Rail and Marine transport sectors. It is from the information provided in these
notifications that the ATSB makes a decision on whether or not to investigate. While some further
information is sought in some cases to assist in making those decisions, resource constraints
dictate that a significant amount of professional judgement is needed to be exercised.

There are times when more detailed information about the circumstances of the occurrence allows
the ATSB to make a more informed decision both about whether to investigate at all and, if so,
what necessary resources are required (investigation level). In addition, further publically available
information on accidents and serious incidents increases safety awareness in the industry and
enables improved research activities and analysis of safety trends, leading to more targeted safety
education.

The Short Investigation Team gathers additional factual information on aviation accidents and
serious incidents (with the exception of 'high risk operations), and similar Rail and Marine
occurrences, where the initial decision has been not to commence a 'full’' (level 1 to 4)
investigation.

The primary objective of the team is to undertake limited-scope, fact gathering investigations,
which result in a short summary report. The summary report is a compilation of the information the
ATSB has gathered, sourced from individuals or organisations involved in the occurrences, on the
circumstances surrounding the occurrence and what safety action may have been taken or
identified as a result of the occurrence.
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These reports are released publically. in the aviation transport context, the reports are released
periodically in a Bulletin format.

Conducting these Short investigations has a number of benefits:

o Publication of the circumstances surrounding a larger number of occurrences enables greater
industry awareness of potential safety issues and possible safety action.

o The additional information gathered results in a richer source of information for research and
statistical analysis purposes that can be used both by ATSB research staff as well as other
stakeholders, including the portfolio agencies and research institutions.

¢ Reviewing the additional information serves as a screening process to allow decisions to be
made about whether a full investigation is warranted. This addresses the issue of 'not knowing
what we don't know' and ensures that the ATSB does not miss opportunities to identify safety
issues and facilitate safety action.

¢ In cases where the initial decision was fo conduct a full investigation, but which, after the
preliminary evidence collection and review phase, later suggested that further resources are
not warranted, the investigation may be finalised with a short factual report.

s |t assists Australia to more fully comply with its obligations under ICAO Annex 13 to investigate
all aviation accidents and serious incidents,

« Publicises Safety Messages aimed at improving awareness of issues and good safety
practices to both the transport industries and the travelling public.
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Australian Transport Safety Bureau

Enquiries 1800 020 616
Notifications 1800 011 034
REPCON 1800 011 034
Web www.atsb.gov.au
Twitter @ ATSBinfo

Email atsbhinfo@atsb.gov.au
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