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THE ACCIDENT

At approximately 0748 hours Cen-
tral Standard Time on 13 July 1972 a
Piper P A 3 1 - 3 1 0 N a v a j o a i r c r a f t ,
registered VH-CIZ, struck the ground in
a shallow dive at Golden Grove in the
foothills of the Mount Lofty Ranges some
13 miles north-east of Adelaide Airport,
South A u s t r a l i a . The a i r c ra f t was
engaged in operating a charter flight for
the carriage of passengers and freight
from Adelaide to Moomba. The aircraft
was destroyed by impact forces and the
pilot and seven passengers were killed.

1 - Investigation

1.1 HISTORY OF THE FLIGHT

On 13 J u l y 1972 the Piper PA3I -3K)
Navajo a i r c r a f t . VH-CIZ. was engaged to
operate a c h a r t e r f l i g h t for Santos Ltd. The
a i rc ra f t was owned and operated by Anse t t
Transport I n d u s t r i e s (Ope ra t i ons ) Pty. Ltd.
t rad ing as Anset t G e n e r a l A v i a i o n . who hold
an appropria te char te r l i cence issued by the
Director-General of C i v i l A v i a t i o n . I t was
one of the three a i r c r a f t , of s i m i l a r type,
belonging to th i s company wh ich were, on
this morn ing , c a r ry ing out f l i g h t s for the pur-
pose of conveying passengers, baggage and
freight f rom Adelaide to the Moomba oil
field in the Cooper Basin. 4.11 mi les nor th of
Adelaide. The a i r c r a f t was unde r the com-
mand of Mr. J.D. Crouch who was the sole
crew member on board.

Before d e p a r t i n g f rom Adelaide the
pilot a t tended the A d e l a i d e Opera t iona l Con-
trol Cent re and compi led an i n s t r u m e n t
f l i g h t rules ( 1 F R ) f l i g h t p lan covering t h e
proposed f l i g h t to Moomba and r e t u r n to
Adelaide w i t h an e s t ima ted t i m e of depar-
tu re from Adela ide of 0800 hours. The f l i g h t
plan indicated t h a t t he i n i t i a l route f rom
A d e l a i d e w o u l d b e o u t b o u n d o n ( h e
Adelaide localiser. on a t r a c k of 044 degrees
magnet ic to t he S t o n e f i e l d n o n - d i r e c t i o n a l
beacon ( N D B ) w h i c h i s 53 mi l e s f r o m
Adelaide Airpor t .

The es t imated f l i g h t t i m e to S tonef i e ld
was shown as 19 m i n u t e s and the to ta l f l i g h t
t i m e to Moomba was e s t ima ted as 1 4 1
m i n u t e s . T h e t o t a l f u e l e n d u r a n c e w a s
shown as 238 m i n u t e s wh ich was some 30
minu tes in excess of s t a t u t o r y r e q u i r e m e n t s .

The f l i g h t plan was approved by the senior
operations control ler on du ty who endorsed
it as valid for depa r tu re f rom Adelaide u n t i l
0830 hours.

Before the a i r c r a f t commenced to t a x i
the pilot informed A d e l a i d e Tower tha t he
had received the c u r r e n t au toma t i c t e r m i n a l
informat ion service broadcast ( A T I S ) desig-
nated C H A R L I E . This broadcast specified
that the r u n w a y in use was Runway 30. t h a t
it was wet, the w i n d veloci ty was 330
degrees at 10 to 20 knots , the a l t ime te r set-
t ing ( Q N H ) was 1010 mi l l i ba r s , the t em-
perature was 12 degrees Celsius, the cloud
base was 1.000 feet w i th lower patches at
700 feet and the v i s i b i l i t y was reduced in
showers.

The a i r c r a f t commenced to t a x i a t
0734 hours and whi l s t it was taxy ing towards
the threshold of R u n w a y 30 the pilot was ad-
vised by Adela ide Tower tha t R u n w a y 05
was available. This r u n w a y , wh ich is a l igned
with the planned i n i t i a l depar tu re t r ack , of -
fered the pi lot a c l i m b out on t a k e - o f f
heading and was i m m e d i a t e l y accepted by
him.

The ai rways clearance issued to the
pilot instructed him to t r ack 044 degrees
from the Adelaide localiser or NDB for a
distance of 53 mi les to the Stonefield NDB
and then follow his f l i g h t p lanned route to
destination. This c learance also requ i red the
pilot, when operat ing in i n s t r u m e n t f l i g h t
conditions, to reach an a l t i t u d e of 3.000 fee t
by the Modbury locator which is on the
localiser t rack. 1 1 miles f rom the airport .

At 0739 hours the pilot reported ready
for depar ture and Ade la ide Tower issued a
take off clearance w i t h the ins t ruc t ion to cal l
Adelaide Radar on f r equency 124.2 MHx.
when a i rborne . At 0741:26 hours the pilot
reported on the radar control f r e q u e n c y t h a t
the a i rc ra f t was a i rbo rne on r u n w a y heading.
The radar contro l ler t h e n advised t h a t the
a i r c r a f t w a s i d e n t i f i e d a n d t h e p i l o t
acknowledged t h i s t ransmiss ion . No f u r t h e r
communica t ion was received from the air-
craf t . The radar con t ro l l e r cont inued to ob-
serve the progress of the a i r c r a f t radar
r e t u r n and it was seen to closely follow the
Adelaide to S tonef ie ld t r a c k - w h i c h is shown
on the video map superimposed on the radar
display - to a position approx imate ly two
miles beyond the M o d b u r y locator. At th i s
point the radar r e t u r n of the a i r c ra f t ap-
peared to deviate to the north and t h e n to



con t inue in a l e f t t u r n in the direct ion of
Parafielcl A i rpor t . W h e n the a i rc ra f t was in-
dicated to be about 14 miles from Adela ide
on a heading of a p p r o x i m a t e l y 270 degrees
the radar r e t u r n ceased to register on the
display screen.

The radar con t ro l l e r called the a i r c r a f t
three times before the radar r e tu rn disap-
peared but no rep ly was received. The f i r s t
of these calls made by the radar control ler to
the a i r c ra f t was recorded at 0747:15 hours
and repeated a t 0 7 4 7 : 2 1 and a u a i n a t
0747:35.

The radar con t ro l l e r t hen contacted
Parafield Tower and requested advice of any
s ight ing . Dur ing the nex t th ree m i n u t e s radio
calls were directed to the a i r c r a f t by the
radar c o n t r o l l e r . A d e l a i d e Tower a n d
another a i rborne a i r c r a f t . At 0750 hours ad-
v i c e w a s r e c e i v e d a t t h e A d e l a i d e
Operational Control Centre t ha t an a i r c r a f t
had crashed at Golden Grove.

At about 0748 hours , a n u m b e r of w i t -
nesses in the Golden Grove area, some t h i r -
teen miles nor th-east of Adelaide, heard the
sound of an approach ing a i rc ra f t but could
not i n i t i a l l y see it due to low overcast cloud.
Some of these wi tnesses saw the a i r c r a f t
emerge from the base of the cloud or obser-
ved it on a de scend ing f l i g h t pa th im-
mediate ly before i t s t r u c k the ground. In a l l
cases, the eye witnesses saw the a i r c r a f t for
only a very short period of t ime .

The wi tness evidence indicates t h a t the
a i r c r a f t emerged f rom the base of the low
cloud in a sha l low descent on a south-
westerly head ing and t u r n i n g to the l e f t . The
a i rc ra f t c o n t i n u e d in t h i s descending t u r n fo r
a d i s t ance of a p p r o x i m a t e l y 2.400 f e e t
before s t r i k i n g the g round on a heading of
198 degrees magne t i c . The a i r c r a f t d i s i n -
tegrated on impac t and numerous pieces of
wreckage were t h r o w n h igh in to the air.

1.2 INJURIES TO PERSONS

Injuries Crew Passengers Others

Fatal 1 7 -
Non-Fatal — — —
None — — —

1.3 DAMAGE TO THE AIRCRAFT
The a i r c ra f t was total ly destroyed by

impact forces.

1.4 OTHER D A M A G E
The a i r c r a f t s t r u c k and damaged t h r e e

large sections of s t r u c t u r a l steel f r a m e w o r k
which were l y i n g on the g round near the im-
pact point. Parts of the wreckage l eve l l ed
130 feet of l i g h t wi re f e n c i n g at a d i s t ance of
some 360 fee t beyond the i n i t i a l i m p a c t
point.

1.5 CREW I N F O R M A T I O N
The p i l o t - i n - c o m m a n d of the a i r c r a f t

Jack Denis C R O U C H , was 48 years of age
and held a va l id c o m m e r c i a l pi lot l icence en-
dorsed for PA31-310 a i r c r a f t and a class one
i n s t r u m e n t r a t ing . H i s t o t a l f l y i n g exper i ence
amounted to 2.697 hours of wh ich 987 hour s
had been gained in t w i n - e n g i n e d a i r c r a f t . His
total f l y i n g exper ience in PA31 type a i r c r a f t
was 538 hours.

M r . C r o u c h c a r r i e d o u t h i s l a s t
prof ic iency check in a PA31 type a i r c r a f t on
6 June 1972 w h e n the senior p i lo t of t h e
company assessed his overa l l pe r fo rmance as
being good. He s u c c e s s f u l l y completed a test
for i n i t i a l issue of a Class One i n s t r u m e n t
ra t ing on 18 J a n u a r y 1972 and at t h a t t i m e
he had accumula t ed a t o t a l of 40 hour s in-
s t rument f l i g h t expe r i ence . The r a t i n g was
renewed on 9 J u n e 1972 fo l lowing a f l i g h t
test wi th an E x a m i n e r of A i rmen . His in-
s t rument f l i g h t exper ience since the issue of
his class one r a t i n g a m o u n t e d to 1 5 hours.

1.6 AIRCRAFT INFORMATION

History The a i r c r a f t involved in t h i s ac-
cident was a Piper PA31-310 N a v a j o a i r -
craf t . Serial No. 31-682. const ructed in 1970
by Piper A i r c r a f t Co rpo ra t i on of Lock
Haven, P e n n s y l v a n i a . U.S.A. The a i r c r a f t
was f i rs t entered on the A u s t r a l i a n regis ter
as a new a i r c r a f t and a l l o t t e d the r e g i s t r a t i o n
let ters VH-CIZ on 26 F e b r u a r y 1 9 7 1 . The
a i rc ra f t was owned and operated by A n s e t t
Transport I n d u s t r i e s ( O p e r a t i o n s ) Ply. L td . .
t r a d i n g a s A n s e t t G e n e r a l A v i a t i o n ,
th roughout i t s o p e r a t i n g l i f e .

The Piper P A 3 1 - 3 I O Nava jo is a t w i n -
engine low w i n g monop lane and i t is ap-
proved for s ing le p i l o t I F R opera t ion in
Aus t r a l i a . The a i r c r a f t ' s usab le f u e l c a p a c i t y
is 156.3 i m p e r i a l g a l l o n s carr ied in f o u r wins;
tanks . VH-CIZ w a s f i t t e d w i t h f u l l y f u n c -
t iona l dua l controls and was e q u i p p e d to
carry 7 persons in a d d i t i o n to the p i l o t . A
nose locker ani l rear stowage area were
provided for baggage and f r e i g h t .



At the t ime of t h i s accident VH-CIZ
was properly registered and had a cu r r en t
Certificate of Airwor th iness which was val id
unt i l 10 December 1973 when a major in-
spection was due. It had flown a total of 8.S7
hours since new and the engines had 143
hours of f l ight t ime remain ing before being
due for complete overhaul .

Following a 100 h o u r l y inspec t ion
which was carried out on 5 Ju ly 1972 a new
maintenance release was issued and t h i s was
valid for a period of 100 hours in service or
one year whichever occurred first .

Loading The a i r c r a f t involved in this ac-
c i d e n t w a s e n g a g e d a l m o s t s o l e l y i n
providing f l i g h t s be tween Adela ide and
Moomba for the char terer , Santos Ltd. For
the purpose of load p lanning, the operator
had informed the char terer that a m a x i m u m
available load of 1,500 Ib would apply ex-
cept when special circumstances, such as the
carriage of addi t ional f u e l , required some
reduction to this f igure . In addit ion, the
charterer was informed by the operator tha t
a standard weight of 200 Ib per passenger,
comprising 170 Ib personal weight and 30 Ib
baggage a l lowance , was to be used in
calculating the load.

The m a x i m u m permissible take-off
weight for this type of a i rcraf t is 6,500 Ib.
The weight of VH-CIZ inc lud ing the pilot
and the standard usable f u e l load of 105 im-
perial gallons, less three gallons for t axy ing ,
was 5.186 Ib. It can t h u s be seen that the
maximum payload ava i l ab i l i ty was 1314 Ib.
The charterer allocated seven passengers,
their baggage and 75 Ib of f re ight to VH-CIZ
on this morning and. as a result, the take-off
gross we igh t u s i n g s t a n d a r d w e i g h t s is
calculated to have been 6.661 Ib. wh ich is
161 Ib in excess of the m a x i m u m permit ted.

T h e f o r e g o i n g s t a n d a r d w e i g h t
calculations provide for a baggage com-
ponent of 210 Ib. There is evidence from the
dispatcher that all of the passenger baggage
was loaded, under the pilot's supervision, in
the nose locker of the a i r c ra f t which has a
weight restr ict ion of 150 Ib. As the baggage
consisted of only th ree smal l suitcases and a
n u m b e r o f l i g h t o v e r n i g h t bags , t h e
l imi ta t ion was ce r t a in ly not exceeded.

It had not been possible to establish the
a c t u a l c e n t r e - o f - g r a v i t y p o s i t i o n , b u t
calculations using a very l ight nose locker
load, wh ich is the most cri t ical s i tuat ion
when all seats are occupied, indicate t ha t the

centre-of-gravity would have been w i t h i n
allowable l imits th roughout the f l igh t .

1.7 METEOROLOGICAL
INFORMATION
Before he compiled his f l ight plan, the

pilot of the a i rcraf t obtained f l i g h t and ter-
minal forecasts covering the proposed fl ight .

The forecast prepared by the Adelaide
Meteorological o f f i ce ind ica ted t ha t in-
strument meteorological conditions would
prevail at Adelaide and over that section of
the route encompassing the accident site. It
indicated that there would be 4/8 of stratus
cloud at 1,000 feet in ra in showers. 4/8 of
cumulus cloud at 5000 feet and 3/8 of str'ato
cumulus cloud at 3.000 feet . The tops of the
cumulus cloud were predicted to extend
from 8.000 to 12.000 fee t . The general sur-
face visibili ty of 20 miles was expected to
reduce to 4 miles in rain showers. Drizzle
and rain showers were forecast over this
area. The freezing level was shown as 8.000
feet and moderate clear ic ing was expected
in the cumulus cloud wi th in te rmi t ten t slight
to moderate t u rbu lence below 8.000 feet
about the ranges and in the v ic in i ty of the
cumulus cloud. The wind at the aircraft 's
cruising level was forecast to be from 275
degrees at 35 knots. It is apparent that , in
general terms, the weather existing at the
time of the accident was as forecast.

At the t ime the a i r c r a f t departed
Adelaide Airport, a layer of stratus cloud at
1,000 feet covered the airport and extended
into the hills to the north-east. Son'e lower
patches at 700 feet , with drizzle ai.d rain,
were also present. The wind velocity at the
airport was 330 degrees at 11 knots but
muchstronger nor th -wes te r ly winds were
reported at about 4.000 feet level in the
vicinity of the accident site and this is con-
sistent with the forecast.

Witness evidence, together wi th a post-
accident anaysis carried out the Bureau of
Meteorology, indicate tha t , in the vicinity of
the accident site, there was 8/8 cover of
stratiform cloud with a ragged base ranging
between 300 to 500 feet above the height of
the terrain at the in i t i a l impact point. The
wind was from the north-west at 10 to 20
knots.

1.8 AIDS TO NAVIGATION
The aircraf t was equipped to u t i l i se in-

strument landing system (ILS). automatic



direction f i n d i n g (ADF) , v isua l omni range
I V O R ) , d i s t a n c e m e a s u r i n g e q u i p m e n t
( D M E ) a n d v i s u a l a u r a l r ange ( V A R )
navigation aids. However , the pilot 's Class
One I n s t r u m e n t R a t i n u was val id only for
I L S a n d A D F .

The terms of the airways c learance
issued to the a i r c r a f t , prior to ils depar tu re
from Adelaide Airpor t , required the pilot to
t rack 044 degrees by re fe rence to the
Adelaide ILS localser or the Adelaide NDB
for a distance of 53 n a u t i c a l miles to the
Stonefield NDB.

The wreckage e x a m i n a t i o n showed t h a t
at the t ime of the acc ident , the a i r c ra f t ' s
VHP navigation system was selected to the
Adelaide localiser f r equency . 109.0 MHz.
The a i rc raf t ' s single ADF was equipped w i t h
two controllers. The N u m b e r One controller
was tuned to the Adelaide NDB f requency
362 KHz and the N u m b e r Two cotroller was
tuned to the Stonef ie ld NDB f requency 257
KHz. The control ler selection swi tch ing in-
dicated tha t the ADF receiver was selected
to the Number Two controller. The a i rc raf t ' s
DME was selected to the Adelaide DME
channel . Channel 9.

The localiser u n i t of the Adelaide ILS
is aligned wi th R u n w a y 05/23 on a bearing
of 044 degrees magne t i c from the airport.
Two non-direct ional radio navigation aids
are positioned on the localiser a l i gnmen t .
The Modbury locator is positioned some 1 1
miles from the a i rpor t and the Stonefield
NDB is a f u r t h e r 42 mi les beyond Modbury.
The Adelaide NDB and DME are located on
the airport. The rated coverages of these
aids are such t ha t the a i rc ra f t would have
been able to e f f e c t i v e l y receive any one of
them throughout the du ra t i on of the f l i g h t .

At the t ime of the accident all of these
navigation aids were operat ing normal ly and
there were no f a i l u r e s or m a l f u n c t i o n s repor-
ted or recorded.

There w a s n o e v i d e n c e t h a t t h e
navigation aids used by the a i rc ra f t con-
tributed in any way to the accident.

1.9 COMMUNICATIONS
Very High F r e q u e n c y ( V H P ) com-

munication channels were used between the
Adelaide air t r a f f i c control uni ts providing
air t raff ic services and the ai rcraf t involved
in this accident.

Sur face M o v e m e n t Control Serv ice .
Aerodrome Control Service and Depar tu re
Control Service were in c o m m u n i c a t i o n w i t h
the a i rc ra f t a t var ious stages of the f l i g h t . All
communicat ions o r i g i n a t i n g from these a i r
t r a f f i c control f a c i l i t i e s and from a i r c r a f t un -
der t h e i r con t ro l are recorded on the
ground.

As ins t ruc ted , the a i r c r a f t , a f t e r depar -
ture, had established communica t ions w i t h
Departure Control on the radar con t ro l
frequency and the last communica t ion from
the a i rc ra f t was received on tha t f r e q u e n c y .
The invest igat ion established tha t the radar
control f requency and the aerodrome con-
trol frequency were selected on the aircraft 's
dual VHP communication equipment at the
time of the accident. Al though the a i rc ra f t
failed to respond to calls made on the radar
control f requency immediately before the ac-
cident occurred, there is no evidence to
suggest that the communica t ion equ ipmen t
at any of the air t r a f f i c control fac i l i t i e s or in
the a i rcraf t was sub jec t to any f a u l t w h i c h
could have had a bear ing on the accident .

1.10 AERODROME AND GROUND
FACILITIES

The accident occurred some t h i r t e e n
miles from Adelaide Airport , the a i rc ra f t ' s
last point of departure. The aerodrome and
ground fac i l i t ies were not a factor in th i s ac-
cident.

1.11 FLIGHT RECORDERS
No f l igh t recorders were carried in t h i s

aircraft nor was there any requ i rement for it
to be so equipped.

1.12 MEDICAL AND PATHOLOGICAL
INFORMATION
Post-mortem e x a m i n a t i o n s of t he pi lo t

and the passengers were conducted but were
limited by the ex t r eme f r a g m e n t a t i o n of the
bodies caused by the sever i ty of the i m p a c t .

M r . C r o u c h w a s l a s t m e d i c a l l y
examined for the renewal of his pilot licence
on 8 February 1972 w h e n he met the
requirements at commercia l l icence s tan-
dard. He had electrocardiograms t a k e n in
1959 and on 2 May 1972 and both of these
were w i t h i n n o r m a l l i m i t s . There is no
evidence that he was other t han in uood



heal th and spi r i t s i m m e d i a t e l y before depar-
t u r e on the f l i g h t on w h i c h t he accident oc-
c u r r e d . T h e l i m i t e d p o s t m o r t e m
examina t ion revealed no evidence of any
pre -ex i s t ing disease. Tests ind ica ted t h a t
there was no carbon monoxide present.

The passenger. Mr. C.G.H. Saunders .
who occupied the r i g h t - h a n d control seat
was the holder of a cu r ren t p r iva te pi lot
licence. He was last med ica l ly examined for
the renewal of t h i s l icence on 27 October
1971. when he met the requ i rements at com-
m e r c i a l l i c e n c e s t anda rds . There is no
evidence from his previous medical h is tory
or the post mortem e x a m i n a t i o n t h a t (here
was any pre-exis t ing disease.

1.13 WRECKAGE

The a i r c r a f t was ex tens ive ly f ragmen-
ted as a resul t of its high-speed impact w i t h
the ground. The wreckage t r a i l extended to
a distance of some 770 feet beyond the
i n i t i a l g r o u n d i m p a c t p o i n t a n d t h e
dis t r ibu t ion of p r i n c i p a l i tems indicated t h a t
the a i r c r a f t was on a h e a d i n g of ap-
proximately 198 degrees magnet ic when it
struck the ground. The only large pieces of
wreckage were the port outer wing panel
and the empennage, wh ich came to rest 270
and 530 feet respect ively beyond the m a i n
impact point .

The ex t reme degree of f r agmen ta t i on
which occurred and w h i c h can be seen in
Fig. 1. is consistent w i t h high forward speed
at impact . Several por t ions of a s t r u c t u r a l
steel f r amework , w h i c h had been l y i n g on
the ground in the i m p a c t area, con t r ibu ted
to the e x t r e m e n a t u r e of the s t r u c t u r a l
b reak -up . The steel sections themse lves
sustained severe damage and one of t h e m ,
an "A" f r a m e about 15 feet long and b u i l t up
of t u b i n g and c h a n n e l sections, was broken
into three pieces w h i c h were d i s t r ibu ted
along the wreckage t r a i l a t va ry ing distances
up to 250 feet f rom the main impact point ,
where i t had o r i g i n a l l y l a i n .

The d i s i n t e g r a t i o n of the fuselage struc-
tu re was p a r t i c u l a r l y severe in the forward
section of the a i r c r a f t . I t was only a f t e r re-
assembly of the fuselage f r agment s t h a t an
assessment could be made of the a i rc ra f t ' s
a t t i t u d e a t impac t . I t was t h e n apparent tha t
i t had s t r u c k the g round in a f a i r l y level
l o n g i t u d i n a l a t t i t u d e , w i t h a moderate rate of
descent.

The starboard wing was broken in to a
large n u m b e r of pieces wh ich , wi th one ex-
ception, had sustained damage consistent
with the i r f a i l u r e h a v i n g occurred due to
high-speed ground impac t . The except ion
was tha t the wing showed evidence of f a i l u r e
in upward bend ing at a point about 7 feet
from the t ip. th is outer section f a l l i n g to (he
ground some 35 feet prior to the m a i n im-
pact point.

The port wing was ex tens ive ly f r agmen-
ted from the w i n g root to the nacelle area
but. outboard of the nacel le , the wing had
separated as one piece w i t h the a i leron
remaining a t tached. The inboard f r agment s
of the wing s t ruc tu re and the inne r end of
the separated o u t e r w ing panel showed
evidence of severe ground impact loads in a
rearward and outboard direct ion. Three sec-
tions of spar cap were found embedded ver-
t ical ly in the ground at the main impact
point. They were i d e n t i f i e d as two ad jacen t
sections of upper spar cap and one section
of lower spar cap f rom the left wing ju s t ou t -
board of the fuselage. The na ture of the
wing damage was consistent wi th the a i r c r a f t
s t r i k i n g t h e g r o u n d w h i l e banked f a i r l y
steeply to the r i g h t .

Both wing f laps were broken in to a
number of pieces. The directions of f a i l u r e ,
together w i t h the positions of the actuators,
showed tha t the flaps were in the retracted
position at impact .

The empennage, which had separated
as a un i t fo l lowing the f a i lu re of l*ie rear
fuselage at the fin f ron t spar bu lkhe ; d. had
sustained severe rearward impact damage as
the cabin collapsed rearwards onto it . The
fin and rudder were extens ive ly crushed and
folded rearwards and to the l e f t . Prior to
receiving th i s damage the port ta i lp lane had
folded upward and rearward at the elevator
centre h inge point and had struck the l e f t
side of the fin and rudder . The starboard
ta i lp lane had also collapsed in upward ben-
ding at the centre h inge and at some stage
had folded upwards to almost the same ex-
tent as the port t a i l p l a n e . The elevators had
each separated in to three pieces by upward
bending fa i lu res . The sections inboard of the
centre h inges remained at tached to the
tai lplane. but the two outer sections of each
elevator were located in a large area of scat-
tered wreckage to the le f t of and prior to the
main impact point . The most dis tant piece
was the o u t e r por t ion of the starboard
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elevator which was about 250 feet prior to
and 450 feet to the left of the impact area.
The locations of these items, and that of the
outer section of the starboard wing, in-
dicated that these structural failures oc-
curred in-flight probably about 1 '/•> seconds
prior to ground impact.

The landing gear was severely damaged
by impact forces, and was in the fully retrac-
ted position prior to impact with the ground.

The engines f i t ted to the aircraft were
Avco Lycoming Model TIO-540-A2B and
the propellers were Hartzell Model HC-
E3YR-2A. Both engines were detached from
the airframe and sever ley damaged by
ground impact. In each case the crankcase
had disintegrated and all engine-mounted ac-
cessories had broken away from the ac-
cessory housing. The largest portion of each
engine comprised the crankshaft with the
connecting rods, and some cylinders at-
tached, and these items came to rest some
330 feet after impact. The remaining pieces
of the engines and their accessories were
widely scattered throughout the wreckage
trail beyond the main impact point.

A detailed examination of the remains
of the engines and their accessories disclosed
no evidence of any pre-existing defect. A
small quantity of fuel was found in each of
the injector systems and there was evidence
that a substantial quantity of oil had been
present in each engine at the time of impact.
All bearings were in good condition, with no
signs of loss of lubrication or metal con-
tamination. The engine controls appeared to
have been in a satisfactory condition prior to
impact but, because of the degree of frag-
mentation, no reliable pre-impact control
positions could be established.

Both propellers had sustained very
seve re damage on impact . The port
propeller had broken away from the
crankshaft mounting flange, and all three
blades were severely damaged by multiple
impacts. The s ta rboa rd propeller hub
remained bolted to the crankshaft flange but
the remainder of the propeller was shattered,
with all three blades detached and severely
damaged. In both cases there was evidence
of rotation at impact, but it was not possible
to reliably determine the blade angles.

All of the fuel system components were
found anJ identified, with the exception of
the finger screen of the left-hand inboard
fuel cell. The fuel cells and fuel pipes were

extensively broken up and widely dispersed
throughout the wreckage trail. There was no
evidence of fuel leakage or contamination of
the fuel system and, although no fuel sample
was recoverable, there were signs of a sub-
stantial quantity of fuel having seeped into
the ground around the main impact area.

The flight control system showed no
evidence of any defect or failure having
existed prior to impact with the ground. All
of the component failures and cable breaks
were examined and found to be consistent
with the break-up of the aircraft at impact. It
was not possible from this examination to
establish trim settings prior to impact or
primary control positions at impact. Damage
to the automatic flight system was so exten-
sive as to preclude any opinion being formed
as to its serviceability or operating status
prior to the accident but examination of the
remains of the servo units, which had
sustained severe impact damage, revealed no
evidence of any pre-existing defects..

Some sect ions of electr ical wiring
showed evidence of burning, but this was
found to be of external origin and associated
with small post-impact ground fires. None of
the broken or abraded sections of the wiring
showed any evidence of electrical arcing.
The aircraft batteries had disintegrated on
impact and their examination did not reveal
any indication of abnormality or malfunc-
tion.

The Janitrol 39D59 combustion cabin
heater was severely distorted and broken
into several sections. There was no evidence
of external fire having been present in the
heater area prior to impact. The heater fuel
valve was found in the ON position, and the
evidence suggests tha t the heater was
operating at the time of impact. There was
no fire as the result of the disintegration of
the heater, and all damage observed was
consistent with ground impact.

All hydraulic system components were
severely damaged, but there was no evidence
of chafing or deterioration of any lines or
hoses and all damage was considered to have
been caused by impact. Slight metal con-
tamination of the fi lters was noted but this
did not appear to be excessive or indicative
of any pre-impact malfunction.

The extreme fragmentation of the in-
strument panel areas precluded any useful
information being obtained from the in-
struments. It was not possible to completely



establish the i n t e g r i t y of the various f l i g h t in-
strument systems, but the examinat ion was
carried as far as pract icable and no defects
were evident . The port pressure pump was
completely shattered and provided no use fu l
evidence. The starboard pump, a l t h o u g h
severely damaged by impact , appeared to
have been capable of normal operation prior
to the accident. All i d e n t i f i a b l e i n s t r u m e n t
panel l ights were examined in an at tempt to
establish the i r operat ing condit ion at impact .
It was possible to de t e rmine that a n u m b e r
of panel l ights had been i l l u m i n a t e d . In ad-
dition, i t was established t h a t the nav iga t ion
lights were i l l u m i n a t e d at the t ime of impact ,
the port wing tip l amp f i l a m e n t showing a
pronounced degree of s t r e t c h i n g . The
rotating beacon globes were completely
destroyed and neither of their filaments was
recovered.

1.14 FIRE
There was no evidence that VH-CIZ

was subject to any i n - f l i g h t f i re . The a i rcraf t
ca r r i ed a p p r o x i m a t e l y 100 g a l l o n s of
100/130 grade a v i a t i o n gasoline and 5
gallons of oil at the t ime of impact and
although the r u b b e r fue l cells in both wings
ruptured and the f u e l was forcibly ejected
into the air in the form of a visible cloud, no
large scale f i r e occurred. Several very small
ground fires occurred in and around isolated
pieces of wreckage.

1.15 SURVIVAL ASPECTS
This was not a su rv ivab le accident. In

the circumstances, no search and rescue
ation was necessary.

1.16 TESTS AND RESEARCH

Spiral Stability Tests In connection w i t h
the examinat ion of the f l i g h t pa th , several
f l ight tests were carr ied out in an a i r c ra f t of
the same type. For these tests the a i rc ra f t
was loaded to m a x i m u m gross weight and
the centre of g r av i t y was at its aft l i m i t .

The pr imary purpose of the tests was to
examine the spiral s t ab i l i t y of the a i r c ra f t
and to determine the f l i g h t path tha t would
occur if all control i n p u t s were removed
when the a i rc ra f t was t r immed in a c l i m b
configurat ion. D u r i n g the tests the f l i g h t in-
s t rument readings were recorded on mag-
netic tape and by c inephotography .

The tests revealed t h a t the a i rc raf t is
long-term spiral ly uns tab le . The divergence
may occur in e i the r d i rec t ion as a resul t of
some very small factor such as a minor
degree of a i leron or rudder mis- t r im, random
turbulence, or a small amoun t of l a t e ra l im-
balance. In order to ensure tha t a l e f t
divergence occurred, as in the accident , a
very small degree of aileron mis-tr im was in-
troduced. The f l i g h t path plots r e s u l t i n g
from several tests in wh ich the controls were
released with the a i r c ra f t in t r immed c l im-
bing f l igh t at 120 knots I AS. correlated
closely wi th the radar plot of the early part
of the f i n a l f l i g h t pa th .

The resul ts of the tests may be sum-
marised as follows:

1. There was a slow and almost l inea r
increase in bank angle and rate of
t u r n u n t i l a bank angle of 35 to 40
degrees was at tained. At th is point
t h e r a t e o f c h a n g e o f b o t h
parameters increased markedly and
the tests were discontinued when
the b a n k angle reached 60 degrees.

2. There was a ga in in height of 400
to 500 feet d u r i n g the early part of
the t u r n but at 35 to 40 degrees
b a n k a n g l e t h e a i r c r a f t w a s
e s t a b l i s h e d in a de scen t a t a
steadily increasing rate. At the t ime
the tests were discont inued, he igh t
was being lost at a very rapid and
sti l l increasing rate.

3. The aircraf t ' s pi tch angle varied
somewhat d u r i n g the early part of
the t u r n but at 35 to 40 degrees
bank angle a positive nose-down
pitch angle was established and t h i s
was increasing rapidly when the
test was t e rmina ted .

4 . The a i rspeed v a r i e d s o m e w h a t
d u r i n g the early part of the t u r n
with an overal l increase of about 20
knots as the bank angle increased
to 40 degrees. Beyond th i s point
the rate at wh ich the speed in-
creased_was very rapid

5. The a i r c r a f t remained in balanced
f l i g h t t h r o u g h o u t the tests and the
background eng ine and air noises
did not vary apprec iab ly . There
were no noticeable physical sen-
sations u n t i l the bank angle ex-
ceeded 4_5_ degrees at which t i m e
the g loading f i r s t became ap-
parent .



6. The tests established t h a t , if all
control i n p u t s are removed, the air-
craf t w i l l u l t i m a t e l y enter a steep
spiral dive. The elapsed t ime for
th i s to occur w i l l depend upon the
s ta te of la te ra l and direct ional t r im
of the a i r c ra f t and the occurrence
of any ex te rna l dis turbance.

The tests were carried th rough to the
point where the a i r c r a f t w;js established, in
each case, in a steep and t i g h t e n i n g spiral
dive. The rapidly increasing g loading dic-
tated that they be discontinued at that time.

Radar Coverage Test A f l igh t test was
also carried out to de te rmine the radar
coverage in the v i c i n i t y of the accident site.
A PA31 ai rcraf t was used in this test, which
was performed in f i n e cloudless conditions:

A race-track pa t te rn was flown con-
sisting of one -minu te legs, wi th rate 1 Vz
turns at each end. disposed about the ac-
cident impact point on headings of 314"M
and 134"M (i .e. at r ight angles to the 224
degree localiser t rack) .

The pat tern was entered from the east
at a height of 3,500 feet AMSL and a com-
plete c i rcu i t was f lown at each 500 feet in-
terval down to 1.150 feet AMSL. Continuous
communicat ions were maintained wi th the
radar controller and the following results
were obtained:
3,500 feet — Radar contact was lost at the

commencement of the t u rn at
the western end of the pattern
and regained at the completion
of the t u r n .

3.000feet — Radar contact was lost at the
commencement of the t u r n at
the eastern end of the pat tern
and regained at the completion
of the t u rn .

2,500 feet — Radar contact was maintained
th roughou t .

2,000 feet — Radar contact was mainta ined
th roughou t .

1,500 feet — R a d a r c o n t a c t w a s l o s t
th roughou t the whole of the
eastern half of the pattern.

1.150 feel — R a d a r c o n t a c t w a s l o s t
th roughout the whole of the
eastern h a l f of the pat tern.

2 - Analysis

The evidence indicates that from an
established normal f l i g h t condit ion, control
of the a i rc ra f t was lost and recovery was not
effected, but there was no ind ica t ion of any
readily discernible causal area.

Operational and Meteorological Aspects
With the except ion of the possibil i ty of
minor overloading, wh ich has been referred
to in Section 1.6, there was no th ing to in-
dicate that the pre - f l igh t preparation was
other than rou t ine . The ex ten t of possible
over-loading would not have af fec ted the air-
craft 's performance to any marked degree
and this is conf i rmed by the tower con-
troller's observation of a normal take-off and
i n i t i a l c l imb. I t is apparen t , however, t h a t
the standard of load control exercised by the
operator, the pilot and the charterer did not
provide an a d e q u a t e s a f e g u a r d a g a i n s t
possible over-loading.

It has been es tabl ished tha t , depending
upon wind effec ts and a i rc raf t we igh t , a
PA31 a i rc ra f t w i l l normal ly reach an a l t i t u d e
of 3.500 to 4.000 fee t at the Modbury
locator fol lowing a take-off on Runway 04 at
Adelaide. I t therefore seems l i k e l y t h a t ,
when V H - C I Z f i r s t d i v e r g e d f r o m t h e
localiser t rack , some two miles beyond Mod-
bury, it would have been at an a l t i t u d e of
about 4,000 to 4,500 feet . The impact point
was 675 feet above mean sea level and t h u s
there was a probable height loss of about
3,500 feet before the a i rc raf t s t ruck the
ground.

The recons t ruc t ion of the a i r c ra f t ' s
f inal f l igh t path involves the consideration of
evidence from two sources, the radar plot
and the observations of the ground wit-
nesses.

The radar plot (Fig. 2) is the basis of
definit ion of the f i rs t segment of the f i n a l
f l ight path. The radar plot is a small scale
drawing completed by the controller some
minutes af ter the event and is a l i ne jo in ing
the controller's recollection of the position
of a series of t r ans i en t pulses, at 12 second
intervals, observed on the radar screen. The
radar plot so obtained has been replotted on
a large scale map of the accident area (see
Fig. 3) and the r e su l t an t f l i g h t path fa l l s well
outside the impact area. This is qu i t e under-
s tandable w h e n the smal l scale of the
original d rawing is t a k e n in to consideration.
However, the evidence from the radar plot is
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considered to be v a l i d to the e x t e n t of in-
d ica t ing t h a t , a t a po in t about two mi les
beyond the M o d b u r y locator, the a i r c r a f t
commenced to t u r n g r a d u a l l y t o the l e f t , t h a t
the rate of t u r n was g r a d u a l l y inc reas ing , and
t h a t , when the last r e t u r n was recorded, the
a i r c r a f t was h e a d i n g in a p p r o x i m a t e l y a
westerly d i r ec t ion .

The second segment of the f i n a l f l i g h t
path (see Fig. 3) has been obta ined f rom a
n u m b e r of eye-wi tness observat ions of the
a i rc ra f t ' s emergence from, cloud and its sub-
sequent f l i g h t to the g round impact po in t . ,
This segment is q u i t e shor t , some 2.400 fee l ,
but can be a c c u r a t e l y posi t ioned.

Rad io -communica t i ons provide a t ime
base for the f l i g h t pa th segment covered by
the radar plot but it was not possible to ac-
curately d e t e r m i n e the t imes of impact or
emergence f rom c loud. Therefore the two
def ined segments of the f i n a l f l i g h t canno t be
co-related in t i m e .

It is possible to cons t ruc t a f i n a l f l i g h t
path in w h i c h the v i s u a l l y observed f l i g h t
path is a d i rec t c o n t i n u a t i o n of a t u r n s i m i l a r
to t ha t shown by the radar plot (see Fig. 3).
Such a f l i g h t pa th would i m p l y a smooth
u n i n t e r r u p t e d t u r n f rom the point o f d ive r -
sion f rom the local iser t r a c k to the g r o u n d
impact point . The d i s t a n c e traversed in such
a f l i g h t pa th is some 18.300 feet and d u r i n g
th i s t i m e , if 3.500 fee t of he igh t had been
lost, the average descent angle would have
been about 1 1 degrees. Assuming an a i r -
speed between 140 kno t s and 220 knots , the
m a x i m u m angle of b a n k would have been
between 30 and 45 degrees anil a mean ra te
of descent of the order of 3.500 fee t per
m i n u t e would app ly .

It is of course possible, us ing v a r y i n g
rates of descent, to cons t ruc t any n u m b e r of
f l i g h t prof i les w h i c h w i l l t e r m i n a t e a t t h e
main impact po in t . F l i g h t tests have shown
however, t h a t , to fo l low a n y of these f l i g h t
paths, control i n p u t s w o u l d be necessary to
overcome the e f f e c t of nose-up t r i m and to
p r e v e n t a n e x c e s s i v e b a n k a n g l e f r o m
developing.

An a l t e r n a t i v e f l i g h t pa th can be con-
s t ruc ted in w h i c h a s p i r a l d i v e i n v o l v i n u a
t u r n t h r o u g h a b o u t 3dO degrees occurs bet-
ween the t e r m i n a t i o n o f (he f l i g h t segment
i l l u s t r a t e d by t h e r adar plot ani l the com-
mencement of (he v i s u a l segment Isee also
Fig. 3.). Such a f l i g h t p a t h would be con-
s is tent w i t h t h e s t i c k - f r e e b e h a v i o u r o f t he

a i r c r a f t noted in the f l i g h t tests i f i t i s
assumed t h a t recovery ac t ion was i n i t i a t e d in
the course o f t he s p i r a l d i v e an i l t he
recovery ac t ion was becoming e f f e c t i v e as
the a i r c r a f t emerged f rom cloud, bu t in a
s i tua t ion where t he re was i n s u f f i c i e n t t e r r a i n
clearance to ef fec t f u l l recovery before the
a i r c ra f t s t ruck t he g r o u n d .

The m a i n ob j ec t i on to t h i s second
proposition arises f rom the fact t h a t no sleep
spiral d ive was detec ted by the radar con-
trol ler . I t w i l l be noted, however, t h a t t h e
f l i g h t tests reported a t Section 1 : 1 5 i n d i c a t e
a good deal of i n t e r m i t t e n c y in the radar
contacts in t h i s area, p a r t i c u l a r l y when the
target is t u r n i n g . The scan rate of (he type of
radar e q u i p m e n t in use is one t u r n each 12
seconds and. if one or two s t r ikes had not
been recorded on the screen when the air-
craf t was in the s teep sp i r a l d ive phase of the
suggested m a n o e u v r e , i t would p robab ly
have been below rada r coverage by the t i m e
the recovery ac t ion was commenc ing to t a k e
effect .

There is ev idence t h a t the a i r c r a f t en-
tered cloud at a h e i g h t of about 700 fee t
shortly a f t e r t a k e - o f f and t h e r e i s l i t t l e doubt
tha t i t remained c o n t i n u a l l y i n cloud u n t i l i t
emerged s h o r t l y be fo re impac t w i t h t he
ground. The s t rong beam winil w h i c h was
present would have produced an apprec iab le
degree of d r i f t anil the a i r c r a f t would have
been s u b j e c t e d t o a l m o s t c o n t i n u o u s
m o d e r a t e t u r b u l e n c e b u t t h e r e i s no
evidence t h a t any hazardous meteorological
condi t ion exis ted. The e a r l y part of t h e f i n a l
f l i g h t pa th is not i n d i c a t i v e of a ma jo r upset
o c c a s i o n e d b y s o m e m e t e o r o l o g i c a l
phenomenon and. in a d d i t i o n , an a i r c r a f t of
the same type f l ew over the same t r ack some
15 minu tes la te r and encounte red no d i f -
f i cu l t i e s .

E n g i n e e r i n g A s p e c t s T h e o n - s i t e
examina t ion of the wreckage and the sub-
sequent lay-out an i l r e -assembly of the
wreckage did not r evea l evidence of any
defect or m a l f u n c t i o n . The i n t e g r i t y of the
a i r c ra f t was es tabl ished up to a poin t in t i m e
just before i m p a c t w i t h t h e ground bu t the
d i s t r i b u t i o n of wreckage prior to the m a i n
impact point i n d i c a t e s t h a t , a t t h i s t i m e ,
s t r u c t u r a l f a i l u r e o f the starboard wing and
the t a i l p l a n e occurred as a resul t of ex-
cessive f l i g h t loads and the elevators became
detached.

1 I
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The e n g i n e e r i n g areas which are of
relevance to the i n i t i a t i o n and development
of the accident s i t u a t i o n p r i m a r i l y concern
the f l i g h t control system and f l i g h t i n s t r m e n -
tation.

A deta i led examina t ion of the f l i g h t
control system, i n c l u d i n g the t r im system,
revealed no evidence of any pre-exist ing
defect and al l cable and other f a i l u re s were
of an overload n a t u r e consistent w i t h impact
wi th the ground .

The f l i g h t i n s t r u m e n t s on th i s type of
a i r c r a f t a r e v a r i o u s l y ope ra t ed by a i r
pressure, pi lot /s tat ic pressure or e lec t r i ca l
power. The gyro i n s t r u m e n t s , wi th the ex-
ception of the t u r n and bank indicators are
operated by air pressure derived from a
pump on each engine . The ou tpu t of the two
pumps is man i fo lded and check valves are
provided in the system so tha t , in the event
of e i ther p u m p f a i l i n g , a l l pressure-driven
gyro i n s t r u m e n t s w i l l con t inue to operate
normal ly . A pressure gauge on the in-
s t rument panel ind ica tes system opera t ing
pressure and t h i s gauge incorporates a p u m p
fai lure warn ing system. The possibi l i ty of
fa i lu re of both pumps and consequent loss of
both direct ional gyros and gyro horizons is
very low, but , as a safeguard against this , the
t u r n and bank indicators are e lec t r i ca l ly
operated should reversion to pr imary panel
become necessary. The airspeed indicators ,
the al t imeters , and the vertical speed in-
dicators are normal pi lot /s ta t ic i n s t r u m e n t s
provided wi th pilot head an t i - i c ing and an
alternate static source.

The possibi l i ty of s imul taneous f a i l u r e
of all three or any two of the f l i g h t in-
s t rument systems has not been contemplated
but the early par t of the f i n a l f l i g h t path
would not be i n c o m p a t i b l e w i t h a f a i l u r e of
the pressure operated gyro ins t rumen t s . It is
most improbable , however , t h a t such a
f a i l u r e would not have been q u i c k l y detected
by the pilot d u r i n g cross reference to the
pilot/static i n s t r u m e n t s and conf i rmed by
the pressure f a i l u r e w a r n i n g system.

The a i r c r a f t was equipped w i t h a th ree
axis auto-pilot w h i c h incorporates a u t o m a t i c
e leva tor t r i m m i n g , a l t i t u d e a n d h e a d i n g
holds and a localiser t r a c k i n g capabi l i ty . The
operator had n».;' placed any l i m i t a t i o n s on
the use of the au to-p i lo t and the senior p i lo t
had ins t ruc ted pilots to use it as much as
possible. Evidence suggests t h a t the normal
procedure for the pilots employed by th is

company was to engage the auto-pi lot , e i ther
part ial ly or f u l l y , on reach ing a height of
about 1.500 feet a f t e r t ake-of f and to use it
in the heading hold mode. It was also repor-
ted that the auto-pi lot disconnect bu t ton on
the control yoke of VH-CIZ was ext remely
sensitive and th i s f e a t u r e was demonstrated
on a similar type of a i rc ra f t when it was
shown that disconnect ion would occur if the
button was tapped gen t ly w i th a single sheet
of paper or brushed w i t h a shir t sleeve.

Human Factors Aspects This accident
was preceded by a loss of control f rom
which recovery was not effected and, in
these c i rcumstances , the question of a pilot
incapacitat ion w a r r a n t s close consideration.
The pilot's medical h is tory and evidence as
to his recent good hea l th do not cast any
doubts on his f i tness , bu t as the post-mortem
examina t ion was necessar i ly l i m i t e d , the
possibility of i n - f l i g h t incapac i ta t ion cannot
be en t i r e ly e l i m i n a t e d .

Nevertheless, i t seems u n l i k e l y that in-
capacitation of Mr. Crouch could of fe r an
adequate exp lana t ion for the accident unless
such an i ncapac i t a t i on resulted in in ter-
ference wi th the f l i g h t controls. Mr. Saun-
ders, who occupied the r ight hand control
seal, had considerable f l y i n g exper ience and
held a Class 4 I n s t r u m e n t Rat ing . Al though
qual i f icat ions for t h i s class of i n s t r u m e n i
rat ing is directed p r i m a r i l y towards n ight
operation unde r v i s u a l condi t ions , some
capacity for a t t i t u d e f l i g h t on in s t rumen t s is
required to be demonstrated. Crouch had
arrange tha t Saunders, who was a close per-
sonal f r i end , should occupy the r ight -hand
seat in his a i r c r a f t and he was accompanied
by him to the pre- f l ighl b r i e f ing .

Both p i l o t seats were f i l l e d w i i h
shoulder harnesses and inenia reels. There
was no evidence lo ind ica te whether the
shoulder harnesses were being used but in
any case t h e i r use would not necessarily
prevent in te r fe rence w i t h controls in the
event of pilot incapac i t a t ion . .Furthermore,
the presence of a cabin d iv ider behind each
pilot seat could make removal of a collapsed
occupant quile d i f f i c u l t .

For the reasons already discussed, the
radar plot would not necessarily indicate
minor aberrat ions in the a i rcraf t ' s f l i g h t path
in ihe horizontal plane and there could well
have been gross d i s tu rbance in the ver t ical
plane w i t h o u t de tec t ion . The poss ib i l i ty
exists, therefore, tha i , as a resull of in-
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capacitatiun. ihe pilot collapsed forward
onto the controls and that , in the ap-
proximate one minute period ava i lab le ,
although some measure of control was
retained. Saunders was unable to e f f ec t
recovery from the ensuing dive.

The evidence that an in-flight structural
failure probably occurred very shortly before
impact suggests that control inputs were
being made at this time but does not resolve
the possibility that pilot incapacitation may
have been present. It could well have been
that last-minute at tempts to avoid collision
with terrain, when visual flight conditions
were re-established, resulted in the aircraft
being over-stressed, but in any case the ac-
cident was inevitable at the time the struc-
tural failure occurred.

The likelihood of the pilot having been
affected by vertigo or spatial disorientation
has been considered but the flight paths
which have occurred in documented cases of
accidents occuring under these conditions
involve a series of s ta l ls and recoveries
together with gross heading changes. This
does not fit any flight path likely to have oc-
curred in this accident. The presence of
another pilot in the cockpit is also a barrier
to acceptance of this proposal.

Summary The two possible flight paths
which have been postulated are each in-
dicative of a manner in which the accident
could have developed. If the relat ively
shallow, descending turn is accepted it im-
plies that the aircraft was subjected to some
degree of control through the manoeuvre. If
there were no control restrictions it is dif-
ficult to conceive any situation in which (he
balanced descending turn of this proposed
flight plan would not have been disrupted by
some attempt at what should have been a
simple and s t r a i g h t - f o r w a r d r e c o v e r y
manoeuvre. It is possible, however, that pilot
incapacitation could result in a partial con-
trol restriction such that, although complete
loss of control did not occur, there was insuf-
ficient control e f fec t iveness to recover from
the ensuing dive in the time available. There
is no evidence upon which a finding of pilot
incapacitation leading to an irretrievable loss
of control can be advanced.

In the case of a flight path which in-
cludes a steep spiral dive, there would be no
external reference or physical cues present
during the early stage of divergence from the
established flight path and monitoring of the

flight instruments would provide the only in-
dications to the pilot that this had occurred.
If the attention of the pilot was briefly
distracted during this period, the divergence
could progress to a rapidly descending spiral
dive, before physical sensations would re-
direct the pilot's a t tent ion to the flight in-
struments. In such a case, with the aircraft in
an unusual at t i tude in cloud, there may have
been insufficient time and height available
for the pilot to asses his instrument in-
dications, initiate recovery action and arrest
the descent before the aircraft struck the
ground. The situation as postulated could
develop if the aircraft had previously been
climbing under the control of the auto-pilot
and inadvertent disconnection had occured.
However, again there is no positive basis on
which a finding in accordance with his
hypothesis can be advanced.

It can be seen tha t a number of
hypotheses can be advanced to explain why
control of the aircraft might be lost but.
since it has not been possible to establish,
with certainty, the final flight path or the
sequence of events which occurred during
this period, the investigation has not been
able to determine the reason for this loss of
control.

3 - Conclusions

1. The pilot of the a i r c r a f t was
properly licensed, rated and ex-
perienced for the duties he was un-
dertaking and he had no evident
medical diability.

2. There was a current cer t i f icate of
airworthiness for the aircraft and
there was no evidence of any defect
or malfunction which could have
contributed to the accident.

3. Some seven minutes after a normal
take-off and initial climb, control of
the ai rcraf t was lost and it sub-
sequently struck the ground at high
speed in a shallow dive.

4. Although the aircraft was operating
in cloud from a height of about 700
feet after take-of f until it emerged
at a height of 300 to 500 feet above
the terrain shortly before impact,
t h e r e is no e v i d e n c e of any
meteoro log ica l condition which
may have contributed directly to
the accident.
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Cause The cause of the accident was
that control of the aircraft was lost and
recovery was not effected before it
struck the ground. The reason for the
loss of control and the inability to take
effective recovery action has not been
determined.
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Appendix A

L I S T O F A I R C R A F T O C C U P A N T S S H O W I N G

S H O W I N G S E A T I N G A R R A N G E M E N T S

SEAT OCCUPANT AGE

1 CROUCHJack Dennis 47
2 SAUNDERS, Clive Gordon Hordes 26
3 BARTLETT, Eward Arthur 34
4 McLEOD,Graham David 22
5 MINARELLI, Allen Lewis 31
6 COLLINGRIDGE. John Charles 33
7 LAWSON,Eward Douglas 43
8 GREENHALGH, Ellis Walter 48

ADDRESS

ADELAIDE S.A.
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Recommended Selling Price 75c


