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Ground effect 

------

IL is possible Lo ll y an a ircraft a f"ew feet above the 
ground al ;rn a irspeed lowe r than that required Lo 
susta in level fligh t at an a ltitude only s light.ly 
higher. This is the 1-csult o f" a phenome no n called 
ground effect - apparentl y beuer known tha n 
understood by many pilots. In te rms as 
non-technica l as possible, we will here define and 
discuss the ma.ior proble ms associated with this 
ra the r com plex subject. 

What is ground effect? 
It is no t possible , nor would it serve our purpose, Lo 
attempt in the sr acc available a discussion of the 
aerod ynamics o ground effect. I 11 simple terms, it 
is the 1·esu lt of" interaction between wing airflow 
patterns and the surface of th e ca rrJ1 . All ai rfoils 
such as win gs, rotor blades, e tc. produce tip vonices 
and exh ibit distinct airstrea m downw<ish 
characte ristics when developin g li{.t. T he vertica l 
compo nents of such tip vo rtices and clownwash 
velocities a rc progressively red uced as the airroil 
nea rs th e surface , and al touchdown a rc almost 
complete!)' cancelled by surface interfne11ce. This 
alteration in a irflow pattern decreases induced drag 
{the drag produced by lift). The closer the a irfoil Lo 
the surface, the g reater the red uction. Induced 
drag, at a he ight of approxima tely one-Lelllh of a 
win g span above the surface, may be 47 per cent 
less than whe n th e aircraft is operating out of 
ground effect. It is this d ecrease in drag which 
explains basic aeroplane reactions when in ground 
effect . 

How does a reduction in induced drag affect 
performance? 
To the pilot, the reduction in drag means increased 
performance. T hat is, lif"t wi ll increase with no 
lllcrease i11 angle o f a llack , or th e sa me lift c;rn be 
obtained al a smaller angle of a llack. This ca n be 
useful since it a llows th e' pilot to either decrease 
angle of auack/ power to main tai n level flight , o r as 
on'most landings, to maintain wing lift while 
1·educing powe~· . A word o f ca u tion is in order, 
howeve r. A f"ull stall landin g will rccJuire seve ra l 
more degrees of up elevato r cle flecuo11 than would 
a full sra)I when done free of ground e ffect. This is 
true beca use <>Tound effect usually changes 
horizon tal taif effccrjvencss in a ircraft ot 
co11ven tional con lig u ration . 

Up to what altitude can ground effect be 
detected? 
A pilot is unlike ly to detect ground e!Tect if his 
h eight ab~>ve the su1:face exceeds th e aircraft's wing 
span. ln fact, th e re 1s a ppreciable ground effect 
on ly if height is less than half th e wing span. At t.11is 
or lower altitudes, ground effect is qwte 
prono unced . 

' . 

?! 

What major problems can be caused by ground 
effect? 
Floatin g during la nding is, in part, a result o f 
ground effect. A n aircraft will continue to remain 
a irborne just above th e surface at a speed which 
would have produ ced an immediate stall had the 
aeroplane been a bit higher. The refore, a pilot may 
run out of bot.11 runway and options if he carries 
excess speed in the approach , or docs nor allow for 
at least a sma ll ma rgin of float afte r the flare f"rom 
a normal approach. 

Another, and perhaps mo re serious problem, can 
d evelop during take-off a nd climb out, especiall y 
whe n using a rnnway of ma1·gina l length . Deluded 
into believ111g that he has cli~b-out capability simply 
because he was able ro get in the a ir, a pilo t may 
raise the gear the ins tant he is airborne or initiate 
an immedia te clim b. For a few f"ect all may go well , 
but he may really have o nl )' margina l climb 
performan ce even in grnund effect and , th erefore, 
an acute need for add ed thrust as he begins LO 

move out o f ground effect. On m oving out of 
ground effect, eve n if it only slig htly increases the 
cffeCLiveness of the eleva tors, the nose will usually 
Lend to pitch up. At the resultant high angle of 
attack, the pilot finds he cannot climb, or even 
worse, may begin to sink. Despera tely holding his 
nose-high attitude in a futile effort LO gain altitude, 
he steadil y mushes or stalls back Lo the runway or 
into obstructions if no excess power is available to 
correct rhe situation. Add high gross weight, hi gh 
d ensity a ltitude and a bit of turoulence Lo this scene 
and a n accident is even more likely. 

Airspeed indicator unreliability 111 ground effect 
is another, tho ugh less critical problem. Usually it 
will indicate slight! )' highe r as you leave a nd slightl y 
lower as you e nte r ground effect. 

Ju st remember, ground effect is a lways there; it 
may prolong the gfidc o r permit an a ircraft to get 
a i1-borne witl1 insunicicnt rower to sustain flig ht 
outside the area of grounc effect. If this occurs tl1C 
pilot must allow the airplane to accelerate while still 
111 ground effect, before attempting to continue the 
climb. Panic a llcmpts to fo rce a climb can only 
make lift / clim b problems worse e 

(Ar/1111m•INlg1•1111•11/ /o 1/11• U.S. F('(/nal Aviali1111 1lr/111i11i.1/mli1111for VFR 
Pi/11/ F.\·a11HJ-gra111 No. 47) 
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"Pilot continued VFR flight into 
adverse weather . . . " 
The following reports on two more weather related accidents highlight the type of occurrence which 
continues to cause the greatest loss of life in Australian aviation accidents. 

The pilot had bought a Cessna 172 aboUL four 
months prior LO Lhe accide nL, a rLe r qualifying ro r 
his PrivaLe Pilot Licence. On the day of the accident 
he intended LO Cl y th e aircraft from Woomera to 
Parafie ld with a refuellin g stop at Port Pirie. After 
arrival at Paraficld he was Lo meet his wife and 
daughter in Adelaide and then e<ll ch a n RPT flight 
interstate. 

At 11 53 ho urs local he Lelephoned the Parafielcl 
briefin g oflice and obtained the appropriate 
meteorological forecasts for the fli gh t. T he forecasts 
inclicaLed LhaL, in th e area covering the 
Woornera-Pon Augusta secLor , there would be 
scattered LO broken stratus, strato-cumulus and 
cumulus cloud, and visibility wou ld generally be 40 
kilometres, reducing to 10 kilometres in rain 
showers and 4000 metres in drizzle. The forecast 
for the area south of Port Augu sta was similar. 

A short while later the pilo1 agai n called the 
briefing offi ce a nd submitted a private category. 
VER flight p lan . He was advised that Paraficlcl was 
closed to VFR operations and tha1 30 minutes 
holding was required beca use of weath er. The pilot 
advised that he would recheck the Parafield weather 
before departing Port Pirie . 

The aircra f'l departed Woom era a l 1255 hours 
with the pilot and a friend o n board and , eight 
minuLes la ter , the pilot established HF radio 
communications with Adelaide Flight Se rvice Unit. 
Al 1344 h ours he made an 'all sta tions' call 
indicating that he was live miles north west of Port 
Augusta and overflying below 5000 feel. Shortly 
afterwards he passed his Port Augusta position to 
Adelaide with an estirnaLe for Po rt Pirie at 141 8 
ho urs. He the n transferred to the Adelaide FSU 
VHF frequency and esLablished communications. 

At about this time at the Port Aug usta aerodrome 
there was overcast stra to-cumulus cloud, base 
approximately 2000 feet, and to the south there was 
a line of drizzle a nd associated s tratus cloud lying 
east/ west and moving north. The hills Lo the south 
of the aerodrome were covered in mist and stratus 
cloud. Simila r we~th er conditions were observed by 
two persons fishing from a boat situated a l Lhe head 
of Spencer Gu lf some six nauti cal miles south of 
Port Augusta. The fisherme n heard a single-engine 
aircraft approach from the north and intermittently 
observed it thro ugh breaks in the low overcast. 1L 
made several turns in thei r vicinity and then headed 
towards the hills to Lhe west. T he engine noise then 
increased and they finall y observed what appeared 
to be the wing of an aircraft bounce into the air 
from the ground. The engine noise stopped 
suddenly at Lhat Lime. 

At 1357 ho u rs the call sign of the aircraft was 
heard on the Adelaide FSU VHF frequency and the 
voice was shrill and urgent. Calls lo the aircraft did 
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not produce an y response and Search and Rescue 
a lerting was initiaLed. T he wreckage was located by 
a searching a ircraft al 1550 hours. 

Detailed examina tio n of the wreckage did nol 
reveal evidence of any del"ccl 01· malfunction which 
might have con tributed w the accidenl. The 
damage to the airua l"t , togeth er with g round impact 

marks, indicated that the a i1·craft s truck the ground 
at h igh speed in a steep nose-dow n, right 
wing-down atlitude , consistent with it being in a 
sp iral dive. ~ 

The pilot had flo wn a tota l of 120 ho urs, of 
which 65 had been on this type of a ircraft. He had 
flown 22 hours in the last three mo nths e 

During the morning, a Beech Sierra had been flown 
f'ro111 a property near Trangie, NS W, to Ban kstown 
Airport, with the owner / pilot and his cousin on 
boa rd . After lunch , Lhe pilot au.ended the 
Bankstown bric rin g office and o btain ed the 
appropriate 1neteoro logica l in fo rm ation for the 
return flig h1. He submitted a VFR fl ight plan which 
nomina ted a Sartime of 1900 hours local time, 
trackin g via Katoomba then d irect to his 
destinat ion, below 5000 feet. 

T he rorecasts indicated occasional thunders1o rms 
in the area, broken to scauered stratus and cumulus 
cloud , and visibility d eterio ra ting in rain and 
thunde rsto rms. From th e briefin g office, th e 
thunde rstorm s over the ranges were visible and 
were drawn to the attention of th e p ilot br th e duty 
Flight Service briefing officer. 

The a ircraft depaned at 1544 hours and the pilot 
establish ed rad io com111unica 1i ons wi th Sydney 
Flight Service Unit. He subsequ ently reported over 
Katoo mba a t 1606 hours, be low 5000 feet and 
estimating abea m Hathurst at 1632 hours. At 16 16 
hours he changed to the approp riat e FSU 
frequeucr a nd established satisfacrory 
communications. A minute la ter a broken 
transmission was received br 1he FSU, apparentl y 
from the Heech Sierra, · ... up to th ree five zero 

zero but quite d ea r lO th e north '. No further 
communications were received from the a ircraft. 
When the p iloL d id not noLify his arriva l by the 
nominated Sa rtime, Search and Rescue alertin g 
acLion was initiated. ' 

. The_ aircraft wreck~ge was located by searchin g 
a ircraft on the fol lowmg day. It was situathl on tl1e 
densely timbered, eastern slopes of a mountain 
range, about 4~0 fee~ below the top o f' th e range 
and three naunca l miles north from the summit of 
Moun t Ho rrible. This locatio n is north cast of the 
flight pla nned track. 

Al th e tim e of initia l impact with trees, Lh e 
a i.rcraft was o n a south westerl y headin g. in level 
~1ght _and_ ban ked abou l 15 d egrees to th e right. 
Exam1nauon of the wreckage was limited by the 
exten t o r destructio n arising from impact damage 
and su bseq uent fi 1-c. No evidence was found of any 
defect o r malfuncrio n which may have co ntributed 
lo the accident. 

A_ meteorological post-ana lysis ind icated that, 
d uring the ar·re rnoon 0 11 which th e accide nt 
occurred , an ac ti ve cold rro nl 111oved eastward over 
the planned track or the aircra ft be twee n 
Well i~1gton a1.1d Katoornba. The r·ron t passed Moun t 
Ho.rnblc d nnng the hour irnrned ia1ely prior to the 
accident and, in post-frontal preci"pilation, there 
wo uld have been areas of cloud down to g round 
level. Ground witness evidence confirm ed the 
passage or· lhe !"rou t and the presence or extensive 
low. cloud _e 11"e lopin g the hig h groun d nea r the 
accident site. 

Thi s pilot ll'as not inex perienced, havin g flown a 
1otal o l 200 ho u rs, all of it on this ai rcra f"t but he 
did no t hold an instrumenr ra ting. Tu the 'last three 
months he had flow n about 30 ho urs e 
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Pilot rn11ti111u't! I' J·R Jlif!;/1t i11to 
}'ea,. A ccidm/.1 rull't' l".11' 1t'r'ath1'r ro11dilio11.1 

Total Fatal Fataliti1'.1 Total Fatal ,..atalitil'.\ 

1971 2 18 1-t 
1972 179 20 
1973 219 15 
197-t n-+ 17 
1975 190 12 
197!-i 2-13 19 
1977 221 19 
1978 2-19 27 
1979 2-+3 19 
TOTAL 1996 162 

Notwith sta11cling that the preceding type o r accident 
is the ca use or th e g reatest loss or life in A ust ralia11 
avia tio11 . a misconception apparent } ~· exists among 
pi lots 111'11 this is the most common t~ · pe o f accide nl. 
This conclusion had been reached because or I he 
11urnber or reports or such accidc11t s pri1llcd in th t> 
A1 1iatiu11 Sa/i'IY Digest a 11d the e 111phasis thcv had 
been given. 

As can be seen l'rom the acco 111pa11~ · i11 g table. pilo ts 
continuin g VFR flig ht into ach·e rse \l'eather 
co nditions is no1 a rn<uor cause ot' acciden1 s. In foci 
or the I 99G accidents in the pe riod , there were only 
68 which were assig ned this factor. i.e .. only 3.-t per 
r e nt 0 1· the total accidents. H o 11·e1·er, this categorv 
o r accid e nt does resu lt in a 1·cn · hig h ra1ali11· rate. 
I 11 the 38 fatal accidents recorded in 1 hi s category. a 
total of 117 li1·es \\'Crc lost. T hat is 32.7 pe r cent or 
a ll fatalities in A11s1ra lia n general a1·iation accide n1 s. 

or these 38 rata l accidents, 32 11·ere fl ow n b~· 
pri1·ate lice11sed pi lo1s a nd 35 11·ere in 1hc pri1·ate 
class or o pe ration. Seasonall~·. 111ore th a n one third 
or these accidents occurred in autumn. 11·i1h 11·i11te r , 
summer then sprin g being tile rel a li1·e o rde r ol' 
frequ e ncy. A breakclo1rn ol' pi lots' ages. expe r ience 
and ot he r !'actors s holl'ed no signillcant !re nds or 
re la tionships. 

What does all this mean? 
At the Australian Symposiu m on General A1·iatio11 
Safrt>·· spon sored b)· the Ro>·a l Aeronautical Socict~· 
and held a t the u ni vers it\' o r ;-..: Cl\" Soul h Wales in 
.\la1· J 980, I here 11·as con siderable disc ussio 11 aboul 
t hi ; kind or \\'Cat her l·elated accicle11t. 

Arising l'rorn the discussion , delegates raised 
se1·era l points 1\'hich are worthy o f cons idera tio n by 
ll1Cl1lbers or the indust n ". In pa rtic ular. it \\'<IS 

cla illle cl that the m·e rage priva te pilo1 does not ha1·e 
a good understandin g or the lirnitations 01· himse lf 
and hi s airc raft when faced wil h deteriorat ing 
weat her, forecast or 11nl'orecas1. He is not likel y to 

re ally appreciate his distance rrom cloud and the 
radius or rurn of his ai rc ral't a t cru ising s peed. 
T hc1·cl'orc , he ma)' 11Tll l'i11d himselr in a s it11ation 
\\'here h e e nte rs c loud whil e atte mpting to avoid i1. 

To ltcl p 01·e1-comc this problem it \\'as suggested 
that pilo1s s hould 1111clertake so me dua l in struct ion 
11·ith an in stTu mcnt rated in structor who can 
demonstrate to thc 111 such thin gs as judgin g distance 
rrom cloud , radius and r a te o r tur11 in vario 11s 
config urarion s and what t he pilot could ex pect 
to cxperie 11cc ii' he did inadverte ntl y e n1 e 1· clo ud. 
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:~ -1 n 7 22 
·13 -t '.2 3 
'.26 10 -t I :~ 

:~9 l l 5 18 
'2.7 3 2 5 
53 9 6 21 
·13 7 5 I !> 

58 7 s 11 
35 I 2 q 

:i:-,x (it{ :18 I 17 

Othe r delega1es ex pressed the 1·icll' that a lot or 
pilots had d illi rn lty in 11ndersta11di11g weat her 
forecasts and in relating those lo recasts ro the 
conditio11s they could expect to enco 11 nter a long 
track. The s11!mcstcd cure f'or the llrst par1 of' 1his 
proble m ll'<IS a change in the presentation or 
f'o1 ·cc;1sts. The forma l or area lurecasts, in 
particular. is c111Tenil~· being rCl'ic11·cd j o in t I>· b~· the 
B11reau o r .\l etcorology and the Lkparr111cn1 ol' 
Transport 10 ens11 re that pilots rcn:j\·c t hesc 
forecasts i11 the most logica l and unclcrs ta ndable 
l'orm. T o 01·erco111e the seco nd part or the p roble111 
requi1-cs the pilot to o btai n i11s1 runion in the 1norc 
pracl ica l as peers or 111e teorolog~· rat her than j11st 
lcan1i11 g c11oug-h to pass Dcpart111c111al licc11cc 
examinations. Al'ter all i1 co11ld sa1·e >·our lire, so 
per ha ps the cx1ra effort is worth i1. 

Another problem 11·hicl1 \\'as disci1ssed al the 
Sl'lllposium, but is not solcl>· relat ed ICl this t ~']JC' ol' 
acc iclen1 . 11«1s th e p ress11re 11nder ll'hic h a pi lot 
o pe ra1 es once he rccci1Ts h is u111-cstrictccl licence. 
The press11res rcfrrrecl 10 are those 1d1ich tend 10 
i1npel him to complete 1l1c lli g ht , and the pro blem 
appears to be co lll pou ndcd when passenge rs a re 
carried. It is possible 1ha1 the t11·0 fatal accidents 
described earlier con1;-iined clcn1e111s of such 
press 11 re. In t he Port J\ 11 gusra accident the pi lo t 11«1s 
1101 u11dc1· any a p pa rent p ress u re f'ro 111 his 
passe11gcr, but he d id ha1e a11 Rl'T llight to catch 
ll'ith his f'a mih· la ter in 1he da1·. In the ot her 
accident it 11·0.1ilcl a p pear that .the pi lo t and his 
passc11ger ltacl completed thei r business a nd had 
nol planned an o\·crnight s tay in Snlne~-. l'crhaps 
th e~· \\'ClT o\-crl ~ keen lo re turn home a nd gel 0 11 
1\'ith the ir norma l h 11siness. v\' het her or not s11ch 
factors \\'ere s ig niricanl in 1 hese 111·0 accidents 11111st 
n:main spec 11l <~ti1·c, but it is a ran thal pressu res or 
this type do ()((.'I ll' rrn111 t ime lo lilllc and all pi lots 
~ho11ld think ca rc r11lly before COl\lllle1ici11g a 11 y 
lli<rlll \\'it h all c lement or risk. n . 

An01hc r de legate at the S)'t11posiu 111. rcprcsc nt lllg 
an oper a tor 11·i1 h a llect o r s in g le e n g ine Cessna~ in 
Pa pua ~C\\' c; uinca spo ke or the potential cost or a 
fatal accident. E1·e n ii' 1he pe rso n al tragedy aspects 
arc put to o n e side ;111cl 0111~· the economic 
co11sequences or I he accide nt arc ro11s1dercd , I he 
cost to the orga11 isa1io11 could be as ltig h as hair a 
million dollars. Liabil it )' pa )' lllClll S to l'an1ilies or 
d eceased passe nge rs: lil'e ins u n1ncc a nd ll'orkcrs 
compe nsation payments to rhe pilot 's ramil y: 
partic ipa tion in Searc h a nd Resc ue and accident 
i111-cs1iga tio11 : 1hc cost ol' recruiting, scree ning, 

oric11 tatio11 traini11g, checking 0111 and establishing a 
rcplace ntcnt pi lot, together with the COS! of 
obta ining and eq uippin g a replacement aircral't 
cou ld easil l' reach th is suni. 

In its saf'ety p rogram. the orga11isation was asking 
i1 s p ilo ts ro assess the risk ractor associa1ed \l'ith a 

TJ..I UN DEi<:STORi""S 
OVER THE 

MOUNTAINS! 

!'light. This assessment will req 11i re a perceptio11 or 
- the chance ur failure, and 
- the consequence or failure. 
I laving es tablished tltcsc, the pilots can then 

answer the question, 'Is it worth it?' 
Perhaps we should al l try rhe same techt)ique e 

DURSTIN by Russ Day (courtesy of Flight Crew magazine Spring 1980) 

Churchill Fellowships 

The Winston Clwrc hi ll .\l cmo1·ial Trust \\'as 
establis hed in Australia in 196!1, 1 he \'ear in which Sir 
Wins ton C l111 rc hill died . T he pri11ci1;al object of the 
Tni s1 is to perpe tuate and honour his memorY bi· the 
a ll'ard o r C hurchill Fellowsh ips. . . 

The aim or the T rus t is 10 gi1·c opportunity, b~· I he 
p ro1·isio11 o r fi na ncia l su pport, ror Australians l'rom all 
ll'alks of' Iii '<: to 1111dcrtake O\'erseas sruch-, or an 
i111-cstigati1·c project, ora k ind rhat is not a1·ailablc in 
A ustra lia. 

There a rc no prescribed q11alificat ions. acadc111ic o r 
otherll'isc. for the all'ard or a Churchill Felloll'ship . 
.\ le r it is the prim ary tes1 , ll'he1her based 011 past 
achie1-c111en1s o r d emonstrated abilit\ for future 
achic1·e mc11t. in a n )' walk ol' life. Th~ value of a11 
a pplicant's wo1·k ro the cum11111 n i1y and the ex1c11t to 
which it will be e nh a nced b~· the ;;pp licant's m ·crseas 
stud) pn>ject a rc import:int criteria taken into account 
in sclcc1ing Ch11rchi ll Fclloll's. I loll'ever , Felloll'ships 
ll' ill 1101 ord inari h· be awarded in cases where the 
p rirnar)' purpose'c>r 1hc applicat ion is 10 enable the 
applicant to obtain higher academic or l'ormal 
qualif'ica1ions, nor to t h ose in a l'Ocation ll'hicli oilers 
s pecial o pportu11i1 y fo r Ol'crseas stud)'. 

Churchi ll Fe llows are provided with a return 
cco110111)' class overseas air ticke t and an Overseas 
Lil'ing Allowance to c11a blc them to undertake their 
a p p roved st ud y pn~ject. In special cases they 111ar also 
be awa rded s11pplc m e11tar)' allowances including a 
Dependants' Allowance. Fif't )' one Churchill 
Fellowships we re awarded for 1981 at a roral budgeted 
cost o r $450,000. 

All Churchill Fellows are presented, at an 
appropriate cerc111011\'. with a certillcate a n d bacl<re 
id e11 ti f)·i ng them as such. The certi l'icate bestows u 1~n 
the recipient the prestige of" being a Churchill Felio\\' 
and opens 111any doors 01·erscas 1 hat 11·ould otherwise 
be closed to a 1;ri1·a1e i11di1·icl11al. 

It is more than JO )'Cars since a Fellowship was 
all'ardecl for study assoliated ll' ith the al'iation 
i11dus1r~-. This cot; kl be an opportun it1· for a member 
or the in cl us t ry lo help others in a 1·iario;1 as the resu ll or 
th e ir emlea1·011r and the assistan ce prnvided b )' a 
Churchill Fellml'sh ip . 

Applications 
The Trust is calling for applicat io n s from Australia11s, 
01· 18 years and over from a ll walks or life, ll'ho ll'ish 10 
be co11siclcrecl f'or Fclloll'shi ps tenable in l 982. 

Completed applicat ion fo rm s a ml references must 
.reach the Trust by 28 f'ebniary 1981. Applicants 
should send their name and address now, with a 
request for a copy of' the information brnchurc and 
app_licatim1 form s, to either the appropriate state 
capital city or the Canberra office : 
The Winston Churchill Memoria l Trust (f\ I) 
G. l'.O. Box 498 ADELAIDE S.A. 500 1 
l'.0. Box G209 H ar Street Easl PERTH~ W.A . 6000 
G .l'.O. Box J260N HOB A RT TAS. 7001 
l'.0. Box 2 147 DA R WIN N.T. 5794 
P.O. Box 478 CAN BE RRA C ITY A.C.T. 260 1 e 
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Seat belt adjustment problem 

Three bar adjusters 
allow permanent 
adjustment of belt 
length. ~ 

Free end of strap which 
should be turned back and 
stitched or stapled to 
prevent it pulling back 
through adjuster. 

T he fo llowing text from an in cide nt report, while of 
special interest to aerobatic pilots, has gene ral 
appl ication. 

'While adj usting my harness before ta xiing for an 
aerobatic training fli ght, I fou nd that I could not 
tigh ten L11e lap strap su niciently. I sh ut down tl1e 
cngiu c and inspected the strap where it was 
a ttached Lo the airframe. A comparisou \\'ith the 
fron t ha r ness showed that th e rea r on~ was 
incorrectly secured and I fou nd that I could work 
the strap loose by p ull in g it up wards. T he strap had 
eith er been incorrectly a ttached to the aircraft or it 
had worked loose' since its a t tach mcnr. T he othe r 
lap strap for the rea1· sea l was similarly fa u lty. I 
attached the rear straps correctl y, checked the front 
straps thoroughly and p roceeded witli the fl igh t. I 
have since noti fied th e operator and club instructors 
about the incide nt because th e co nseque nces o f a 
simila r , f u tu re occurrence in an aeroba tic ae ro p lane 
could be somewha t embarrassing .· 

T he accom panying illustra tio ns and the followin g 
text from Airworth iness Ad visory Circular 87-5 
o utl ine the proble m and the solution to it. 

'A hazardous situa tion may be created if" 
repeated , inco r rect ac~ju stmc nL o r some gene ral 
aviation scat belts is car ried ou t. On most types, the 
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The photograph above shows the harness as found on a Bellanca. 
Note the limited accessibility, and the fact that this is on the more 
accessible side, adjacent to the large entry door. The free end of the 
strap should be passed back through the adjuster, which is too far 
up from the end fitting. 

shorte r webbi ng length 11"11ic:h carries the buck le 
includes a f"i u in g fo r connec1 io 11 Lo the floor 
anchorage an d a 11 acij ustc r which enables the buck le 
to be correctly located at the side of the 11-carcr. 
T he tota l le ngth o f" this see1io11 o l· webbing is such 
that normally a n a mple a111o un1· exists for the 
ad juste r LO remain secure. Persona l adjustmen t o f" 
the be lt sho ul d be carried ou t on the other webbing 
strap , i .e., on the side of the belt con nector, so tha t 
appropriate buckle loca tion is main ta ined. 

O ccasio na lly it may be necessary to make a s111a ll 
ad justme nt on the buckle sid e whe n the sca t is 
shifted to extre me positions. Th is aga in i11troduccs, 
b)' itself, no specia l hazard in view of the free 
length of webbing norma lly avai lable. H owever, the 
free end s of many of t11esc straps arc 1101 sewn 
over , and if' repeated and incorrect persona l 
acUustments have bee n carried ou t on the bu ckle 
side th e webbing may req ui re o·nl y a small amou nt 
o r slip before the encl wil l pass through the adjuster 
and rende r the restraint system ineffective. It is 
therefore advisable 10 check, before buckling u p, 
tha t the bu ckle is located al the side of the occupant 
and tha t a safe free le ngth or webbi ng p rotrudes . 
th rough the adjuster' e 

Dirt strips: excessive brake wear 

A Piper Aztec was opera ted around south eastern 
Queensland a nd regu larl y flew in to comparatively 
sho r t, d irt strips. On the clay of the accident tl1e 
pilot com menced fl ying at 0620 hours local time 
and by mid day had completed six nights totall ing 
about th ree ho urs fl ying with an average b reak or 
l 5 minu tes bet wcen fl igh ts. 

At 1200 hours the aircraft took off from I 050 
metre station str ip with the p ilot and three 
passenge rs O il board . T he purpose or the flight was 
to inspect the bou ndary of an adjoining propel'l)'. 
The inspection was completed in about I 0 min u tes 
and the pilot rejoined the circuit for an app roach Lo 
the uor th westerl y strip. The wind was light and 
variable so he elected to land up the slight slope. 

J\ short field app roach with full flap was made 
a t 70 knots and touchdown occurred 150 m etres 
in to the strip. About halfway along the strip th e 
pilo t applied ligh t b raking. H e gradually increased 
the bra ki ng p ressure u nti l nearly 700 metres of the 
strip had passed. By uow he had app lied maxi mum 
bra king but the re was a noticeable lack of 
reta rd a tio n . 

As the ai rc1·aft approached the end of the strip , 
it beca me obvious to th e pilot that it was not going 
LO stop . He steered the ai rcraft clear or two othe r 
ae rop laucs pa r ked by the side of the sti·ip and th e 
Aztec: h it the post and wire fence at about 20 knots 
suffe rin g su bstantial d amage, mainly to the rig h t 
wing. T he occupan ts were u ninj u red. 

The in vestigatio n of the accident included close 
exa minatio n o f th e a ir craft braking system. 
FuncLio ual checks revealed that tl1e braking system 
appeared to be op erating norn1all )'. T he aircraft log 
boo ks indica ted tha t the brake pads were replaced 
at the last 100 ho u rly inspection, which occurred 
abou t 60 ho urs p r io r LO the accident. Inspection of 

the brake pads revealed however , that they were 
worn beyond acceptable limits. This wear had been 
progressively compensa ted for by the automatic 
brake adjusters and braking efficiency had 
apparently not been affected u n til the landing on 
which the accident occurred. A contributing factor 
was a slight oil weep from the left hand , rear brake 
caliper assembly. This would have caused an 
accu m ula tion of din a round the braking mechanis m 
which accelerated the rate of wear. 

Reference to the Compan y Operations Manual 
showed that visual inspection of th e wheel brake 
system was not called fo r in th e Pilot's Dai ly 
Inspection Schedu le, nor was th is a requirement of 
the Aircraft Owner 's H andbook. The Daily 
Inspection Schedule in Air Navigation Order 
100.5.1 Appendix 4 also does not require a specific 
inspection or the wh eel brake section. 

In view of the lack of specific d irections for 
wheel brake visual checks between period ic 
inspections, consideration was given to amending 
the Daily Inspection Schedule . It was concluded, 
however , that the excessive wear r evealed during 
this in vestigation would be restricted to aircraft 
making a large number of landings, o n u nsealed 
strips, which involved h igh brake usage. I n 
addition, the inspection would be impractical on 
ai 1·Cl'aft fi tted with d ru m brakes or wheel spats. 
Rather than in clude a specific requirement in the 
app licable p u blications it is strongly recom mended 
that operators ensu re that their p ilots arc aware of 
the additional brake pad wear wh ich is likely to 
occur when operating from d ir t str ips. Any visible 
sig n of oil weeps from me b1·ake actuators should 
also be attended to in order to reduce accelerated 
wear or the brake pads and d iscs . 
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Vision 4 
the eye • 

-
• • 

what meets the 
real or illusion? 

The fourth article in a series concerning the physiological, psychological and environmental factors 
that affect visual efficiency. 

'Human error' and 'approach and landing' a re 
phrases frequenlly used in describing causes of 
a ircraft accidents. Statistics reveal that about 85 pe r 
cen t of aircrart accidents in volve hu1mu1 error as a 
contributing factor. In addition, abo ut 50 pe r cent 
of all accidents occur d urin g the approach and 
landing phase. 

Your primary role in the cockpit is making 
decisions. In orde r co do this you must sense and 
p rocess information . Poten tia l sources of e r ror 
range rrom limita tions in your senses and 
pc1·ceptual mechanisms to inadequacies in 
procedures and methods prescribed for the fligh t 
crew. T his article wi ll briefly present some 
cha racteristics related to sources of informaLion 
processing error du ring th e a pproach a nd landing. 

You r senses receive physical s timuli a nd encode 
information ; perception inLe1·prets informatio n a nd 
attaches mea ning to ir. Most of the in formation 
which you receive comes to you through your eyes; 
some comes from instrument displays in the 
co~k pi t, but a la rge a mount is obtained from 
outside th e cockpit , often under conditions which 
may be fa r from ideal. Indeed , ccnai n con cl i Lions 
may prevent th e necessar r information from even 
reaching the eye. More o ften a sig na l reaches the 
eye but the brain misin terpre ts and you 'sec' 
So lllething else; in other wo1·ds you experience a 
visua l illusion. We will discuss only th e illusion , or 
false pe rceptions, associated with direct vision . 

Visua l illusions a re potentially common in fl ying 
and result from the inconect interpretation of what 
you see . This may be due to there being too few 
visua l cues so that you have to fill in the rest of the 
picLUre by drawing on your preconception of the 
situation , by 'seeing" what you Lhink you 'ought' to 
sec, or simpl y by guessing. It may also occur when 

Upsloping approach terrain (Figure 1) 
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cues presenLed LO the normally master se nse, visiou, 
are weak and are in confl ict with relatively strong 
responses by orher senses, particula rly those or 
ba lance and orientation , which have sensors in th e 
111ner cars. 

T he purpose o f this a r ticle is ro draw your 
auentio n to some of th e circu msta nces in which 
visual illusions may be ex perienced and to the 
hazards which the illusions may introduce o n the 
approach to land. Increased awa reness of these 
factors will enable you to recognize and compensate 
for most visual illusio ns and so reduce the risk or an 
accident. 

Visual illusions during the landing a pproach may 
be caused by 011e <ff any combinatio n of the 
following features: 

Sloping approach terrain 
Sloping runways 
Runwa y widLh 
Rain on the windscreen 
Featureless approach ter rain 
Run way ligh ting intensi ty 
Shallow fog 
Rain showers 
Darkness 
Black hole effect 

Sloping approach terrain 
Normally, when a pilot makes a visual approach he 
subconsciously j udges the approach path fro m a 
combina tion of Lhe apparen t distance of the a ircraft 
from the runway and its apparent height above th e 
approach terrain. If the ground unde r the ai rcraft 
slopes upwards LOwards the thres holc.l an illusion 
ma y be createc.l , particula rl y <lu ring Lhe early stages 
or the approach , that the aircrart is too high (see 
Figure l ). Conversely, g ro und which slopes 

Height relative 

to runway 

Apparent height 

Downsloping approach terrain (Figure 2) 

downwards towa rds the th reshold gives the 
im pression that the approach path is too flat (see 
Figure 2). 

Sloping runways 
T hrough the regular use o r lLS glide paths and 
V AS IS, wi th three degree glide slopes, pilots 
become accustomed to the complementary angle of 
177 deg rees between the runway and the approach 
path (see Figure 3 ). Ad ditionally, from experience, 
p ilots come to know wiLh considerable accuracy the 
amount of power required to maintain the co1Tect 
approach path to the point or touchdown. If, 
however, th e runway slopes upwards from the 
land ing threshold and the 177 degree relative angle 
is maintained , a visual approach will be lower than 
it shou ld be, by abou t the same amoun t as the 
runway upslope, and the 'usual' power setting will 
be inadequate to meet the requirements of the 
flatter a pproach . If the runway has a downslope, 
the converse a pplies, so that by maintaining the 177 
degree ang le 1·elative to the down-sloping runway, 
the approach to the touchdown point will be steeper 
and the 'usual' power setting in excess of that 
required. 

Runway width 
The ability to use the apparent convergence - d ue 
to pe rspective - of two parallel lines to estimate 
their length is well known. I ncreasing or decreasing 
the distance between the lines, however, can u·eate 
the illusion o r shortening or lengthening them. On 
the approach , a pilot bases part of his judgement on 
a me nta l comparison of the runway before h im with 
the ' no rmal' view of the runway to which he is 
accustomed. Variations in the runway width, 
therefore, can be misleading. For example, the 
wider the runway, the shorter it appears; moreover, 
the width can also have an effect upon Lhc apparent 
height of th e a ircraft in relation r.o the runway, a 
wider runway making an aircraft appear lower than 
it is. 

Rain 
H eavy rain ca n affect the pilot's pe rception or 
distan ce fro m the approach or runway lights by 
d iffu sing the glm .. v of the lig h ts and causing them to 
appear ress intense. T his may lead him to suppose 
that the lights are farther away than in fact they 
arc. On the other hand, only a li ttle scattering clue 

.... 
Apparent height Height relat ive 

lo water on the windscreen can cause runway lights 
to bloom and double their appa rent size, with the 
result that the pilot believes that he is closer to the 
runway than he actually is, leading possibly to a 
premature descent. Similarly, rain on the 
windscreen can cause illu sions as a result of light 
ray refraction. For insLancc, eve n though an aircraft 
is correctly aligned on the approach path iL can 
appear to the pilot to be above or below the correct 
glide slope, or left or right or the ru nway centre 
fine, depending upon the slope of the wmdscreen 
and other circumstances. The apparent error might 
be as much as 200 feet at a distance of one mile 
from the runway threshold . 

Featureless terrain 
Visual descents over calm seas, deserts or snow, or 
over unli t terrnin at night, can be hazardous even in 
good visibility. The absence of external vertical 
references makes j udgement of height difficult and 
the pilot may have the illusion of being at a greater 
height than 1s actually the case, leading to a 
premature 01· too rapid descent. Height above the 
runway is also made more difficult to judge if, 
because of snow for example, there is no contrast 
between the ru nway su rface and surrounding 
terrain. The problem is compounded if the descent 
is made into the sun or in any cond itions wh ich 
reduce forward visibili ty. 

Runway lighting intensity 
Because bnght lights appear closer to the observer 
and dimmer lights farth er away, the intensity of the 
approach and runway lighting can create illusions. 
T h us, on a clear nigh t, the runway lights may 
appea1· closer than they actuall y are, particularly 
when there are no lights in the sunounding area. 

Shallow fog, haze 
In shallow fog or hazy conditions, especially at 
night, the whole of the approach and/or runway 
lighting may be visible from a considernble distance 
on the approach even though Runway Visual Range 
or meteorological reports indicate the presence of 
fog. On descent into such a fog or haze layer, the 
visual reference available is likely Lo diminish 
rapidly, in extreme cases reducing from the full 
length of the approach lights to a very small 
segment. This 1s likely to cause an illusion that the 
aircraft has pitched nose up, which may induce a 
pilot to make a corrective movement in the opposite 
direction. The r isk of striking the grou nd with a 
high rate of descent as a result of [h is erroneous 
correction is very real. 
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I \ 
Level runway, aircraft 
on correct glideslope 

Upsloping runway, aircraft 
on correct glideslope 

Danger! 
Pilot's natural tendency 1s to correct 
downwards to intercept his ·natural' angle 
of approach 

I \ 
Downsloping runway, aircraft 
on correct glideslope 

Sloping runways (Figure 3) 

Rain showers 
A weaLh e r fea ture which may reinforce a pilot's 
visua l indica tions that he need not apply power to 
reach th e run way or to a rrest a high raLe o f descent 
is an isolated rain shower. A heavy rainstorm 
moving towan.is an aircraft can cause a shone11ing 
of Lh e pilot's visual segment - that d istance a lo ng 
the su rface visible to the pilot over the nose of the 
aircraft. This can produce the illusion that the 
ho rizon is movin g lower and, as a result, is often 
misinterpre ted as an aircraft pitch change in the 
nose up d irectio n. A na tural response by a p ilot 
would be to lower the nose or to decrease, not 
mcrease, power. 

Darkness 
T he greatest illusion potential exists at night. 
Darkness provides excellent camouflage and th e eye 
loses much of its efficiency. Normally used cues 
such as shadows, colour and detail arc not available. 
Lights must compensate for th is loss, but lights 
usually lack sufficien t defini tion to provide more 
than an o utline, an incomplete stimulus LO which 
the pilot may or may not r eact correctly. AL th e 
othe r cud of the scale we have a profusion of lig hts. 
Large a irfield complexes have so many lights Lh at 
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frequently th ere is considera ble difticulcy 
ex perienced in j ust findin g the runway. 

Black hole effect 
This illusion can occu r o n a clear night with 110 
visible horizon . T he ai rcraft a pproacnes the runwa y 
over the sea or other featu reless, u11l it terrain 
towards an aerodrome wiLh bright ciLy lights behind 
it. Visibility is so good that there is little need to rely 
on Lhc instruments except lO check the airspeed. 
The straight-in approach is tota lly uneventfu l uncil 
tl:le aircraft lands short of the runway, possibly by 
several miles. What could have gone wrong? 

Tests have sh own that under these circumsta nces 
a pilot relying on a visua l ap proach will Lend to fl y 
a long the arc o f' a circle centred above the pattern 
of city ligh Ls with iLs ci rcumference contacung th e 
tcrram. Such a path results f'rom main tain ing a 
constant visu al ang le subtended at the eye by the 
nearest and farthest ciLy li ghLs. When deccptjve 
conditions arc present , sucn as up-sloping city 
terrain , this kind of approach paLh ca n go to 
critically low altitudes. T he lack of fo1·cground 
lighting resu lts in the p ilot being denied im portant 
closure information without his awareness and 
conscqucnLly the a ircraft la nds short. 

Bright city lights 

\ 

Black hole effect (Figure 4) 

Avoiding the problem 
Be aware or the circumstances in wh ich visual 
illusions may occur anrl be prepared t.o take 
corrective or a lternative acuon . Learn LO recognise 
impending si tuatio ns which may place Lhe saf'cl )' or 
the aircraft and its occupants in jeopardy. 

Study aerod rome charts, maps and other 
applicable reference material lo determine runway 
slope, th e slope of terrain around the aerodrome, 
the relative position of the acrorlrome and 
surroundin g features, the aerodrome approach and 
runway lighting in use, etc., etc. 

Anticipate the need fo1· rain repellam m1 the 
windscreen and use as appropriate, before 
de pa nu re. 

Wherever available use ILS or V ASIS to monitor 
the gl ide slope. If a DME is located al the 
aerodrome use the 'rule-of-thumb' 300 reel per 
nautical mile for your descent prof'ilc, but 
remember to take in to account the relationship of 
the DME beacon to the threshold of the runway in 
use. 

I f the nominated runway has no precision 
approach a ids, consider the need LO req uest an 
alternat ive run way with precision aids. When no 
precision aids are available fl y a f'ull cirrnit, never a 
straight-in approach . The aircraft can be more 
acrnrarely positioned al 600 feet on a two mile final 
havin g fl own a fu ll ci1·cuit than on a straight-in 
approach withou t a ids. It may also be possible LO 

posi tion the a ircraft at a known point. such as over 
a locator, at the co1Tect altitude and approach 
configuratio n. The pilot should then obtain a visual 
image of the runway and maimain this image 
throughout the approach. If none of the fo\egoing 
proceau res arc possible, consideration should l)e 
given to divert ing Lo a more suitable <ierocl rome. 

On two-pi lot operations use the moni torcrl 
approach techn ique. One pilot flies the instrument 
approach while the pilot who is LO land the aircraft 
mo n_i tors th e <_lpproach and g~ins 'experience' of the 
ambien t conchuo ns before takmg over control. 

During single-pilot, IFR opcraLio11s the pilot 
should use the aut_opilot as the pilot !lying Lhc 

Ocean or featureless terrain 

approach. While flying a coupled approach, the 
'real' pilot should try to gain cxpenence of the 
conditions. The auwpilot should remain engaged as 
long as possible un til Lhc pilot has obtained a good 
visual p icture, and a saf'e landing is assured. 

On all operations, avoid landing expectancy; be 
prepared to go around or carry our a missed 
approach if there is any doubt about the saf'cty of 
the landing. 

Wherever possible, pilots should receive training 
flights to aerodromes where it is known that 
conditions can be conducive to visual illusions. 

In conclusion, remember that illusions 111usr be 
expected in fl ying. Also that it is human nature to 
want LO believe our own senses rather than 
i11strume11L indications. Knowledge of illusory 
scnsati~ns will help because ou.r responses are 
detcrmmed more by the meaning we attach to 
stimuli than by the stimu li themselves. It is 
uhimately on the basis of knowledge and sel f 
discipline that we make decisions and select our 
responses. 

H ow sharp arc your eyes? Di d they catch the the 
title ? e 
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Systems knowledge -
the landing gear 
Although referring specifically to a particular group of aircraft, this article contains lessons applicable 
to the operation of any aircraft fitted with retractable landing gear. 

The foll owing brief reports a rc o nly a few fro m the 
record s involving landing gea r problems. Far too 
often th e inves tigation into an accideut o r incident 
revea ls that the pilot had an inadequa te 
understanding of a panicular system. This is 
especia lly true in accidents in volving the la nding 
gear. Fo rtunately, this type o f accident d oes not 
usually result in fatalities or serio us inj uries, but 
there is always a high risk th at so me other fault may 
compound the seriousness of th e accident. If an 
accident can be avoided by a be tter unde rstanding 
of th e system operation , th en surely it is worth the 
slight effort required o n the part of tl1e pilot to 
achieve this unde rstanding . 

T his article d eals with the re tractable landing 
gear systems fitted to a ran ge of Beech and Cessna 
aircraft , including th e Beech 33 35 36 55 56 1)8 
60 and 95 series, and the Cessn~ 3 1,0 , 3'20 ~nd '340 
series. The normal and emergency operation of t11 e 
sy~tem a nd some of" the fail u res which have led LO 

accidents will be d iscussed. 

e After m~king an aerial inspeCLion or the land in g 
area , the pilo t of a Beech Bo na nza co ntinued the 
circuit a t 500 feet AGL Turning base she selected 
the landing gear d own, heard and fel t the d oors 
opening and the motor ope ratin g, and no ticed an 
i~1 c rease in drag . Neithe r the landing gea r warning 
ligh ts nor t11e nosegea r mechanical iucl icator were 
checked. The approach was continued with 25 
degrees o f flap selected and a fte r round ing out, th e 
Bo nanza la nded on the ope n gear doors, me fl aps 
and the lower fuselage su r face. The pil ot and fo ur 
passengers were uni njured. 

Subsequent in vestigatio n revealed tha t the 
landing gea1· motor had an inte r mittent fault and 
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the circuit brea ker had popped a fter the doors 
opened. As is so oftcu the case, t11e landing gear 
warning ho rn system was a lso fou nd LO be faulty. 

The com mercia l pilo t had flown more than 200 
hours o n the Beech 35 sin ce her conversio n o nly 
three momhs earlier. 

e Just afLe r taking off on a test flight to check th e 
pressu risation system, the pilot of a Beech Du ke 
selected the landing gear up. I t ap peared to retract 
normally and the aircraf t accelerated , however, the 
unsafe gear wa rning light remained on. T he pilot. 
selected the gear down and heard a p ronou nced 
'clun k'; t11 e main gea r locked in p lace but the 
unsafe light was still illuminated and the nose gear 
clown lig ht was out. H e checked the nose gea r light 
bul b bu t it a ppeared to be se rviceable. 

After cance lling th e fligh t p lan and informing the 
tower o r th e problem , me pilot tried cycli ng the 
gear and using a manual extensio n bu t all without 
success. T he aircra ft was flown past m e tower for 
~ompa n y e ngineers to in spect the land ing gear and 
It was obse r ved m a t there was a rod hanging down 
behind Lhe partly exte nded nose gea r. 

T he Lowe r advised the pilot tha t the grass 
emergency strip was available. H e decided to 
conduct a fl apless, gear u p landing because of h is 
concern tha t. the Du ke might nose over if the 
main wheels were le ft dow n. H e also co nsidered that 
d amage could be min imised by leaving the flap up 
and landing on me !lat centre section of th e 
fu selage, o n th e soft , g rass surface. 

The pilo t briefed the passen ge rs for the landin g
and eva~ua tion, and had them sit. in rear facing L 

seats. After two low runs Lo ch eck the a pproach , th e 
aircraft land ed smooth ly a nd slid to a stop. 

t 
t 

In vestiga tion revea led that the nose gear 
extend / retract rod had failed at a welded joint. T h is 
was su bsequen tl y de termined to be an isolated 
occurrence. Beca use of h is handling of Lhe 
situa tion, th e pilo t reduced the risk to his 
passengers and damage to the aircraft to an 
absolute minimu m . Afte 1· recovery, it was found 
that the onl y damage to the a ircraf"t involved the 
p rope lle rs and var io us prorube1-anccs under the 
fuselage, such as p itot tubes and radio aerials. 

e Sho rtly after take-off, the pilot of a Beech 
Bonanza selected tl1e la nd in g gear up. He heard the 
mo tor ope ra te b1·iefl y t11en stop . The red gear up 
ligh t d id not ill uminate and the mecha nical 
indicator showed the nose gear to sti ll be extended . 

Being unsu re o r th e exact position of the gear , 
the pilot ad vised Syd ney Flight Service of the 
p roblem and sough t the ass istance of another 
aircraft which was operating iu the a rea. Occupants 
or the oth e r a ircraft indicated that the Bonanza's 
gear ap peared to be down and locked. 

When the p ilol cond ucted a trouble shooting 
check, he roun d the landing gear motor circuit 
brea ker had popped. Fu rther checks revealed that 
the eme rge ncy extension ha nd le was engaged . One 
or the passengers was holdi ng a camera tripod 
which had apparently bumped the han dle. With the 
handle engaged the la nding gear motor had stalled 
causing the circuit brea ker to pop. 

Afte r resetting the brea ker , the pilot was able to 
opera te th e gea r no rmally. The ai rcraft then 
continued o n its fl ig ht to Syd ney. 

e A Beech Ba ron had jo ined th e circuit and when 
the speed red uced to 130 knots the pilot selected 
the land ing gea r clown. As well as the normal noises 
associa ted wi th th e land ing gear ex tending, the p ilot 
heard 'a dull crack like the sou nd or a cover flap 

open ing". Because the aircraft had recently 
undergoue maintenance including the fitmeu t of 
some land in g gear parts, he suspected that some or 
t11e parts may have been a tj gh te r fit than before. 

T he gear clown indicator checked normal and on 
fi nal approach , after receiving a landin g clearance, 
me pilot again checked that the gear was indicating 
down . The aircraft was flared , touched clown 
smooth ly and all appeared normal. 

As the speed reduced, the left wing dropped 
slowly and the pilot realised that the gear was 
collapsing. H e tried stopping the ai rcraft usin g light 
braking but it did a gen tle ground loop to th e left 
th rough 180 degrees and came to rest. 

I t was subsequentl y determined that the left main 
gear actuating rod failed earl )' in the extension cycle 
and the left gear remained o nly partly extended. 
Because the gea r warning lights a re not actuated by 
the gear legs, bu t by the position of the gear motor 
actuatin g a rm , the pilot d id not receive any visual 
warning of the unsafe condition of the left main 
landing gear. 

Fortunately the damage to th e aircraft was 110L 
extensive and there were no inj uries suffered by the 
two occupants. T he accident docs however h igh light 
1he point that the pilot was not full y fami liar with 
the landi ng gear system . H ad he und erstood the 
operation of the ind icating Jights he ma)" h ave been 
more concerned abouL the noise he heard. I f so he 
could have had the gear checked by visual 
observation and then have bee n prepared for an 
abnor mal landi ng . The accident occurred at a 
controlled aerod rome equ ipped wi th rescue and fire 
figh ti ng facilities but mese had not bccu ale rted 
p r ior to the a ircraft landing. 

e A Cessna 3 10 was on descen l to destination. With 
the airspeed indicating between 150 and 160 knots, 
the pilot lowe1-cd the land ing gear. When a 
nosegear down ligh t was not fonhcoming, the pilot 
recycled the gear th ree Limes but still failed to 

Aviation Safety Digest 111 I 15 



obtain a nosegear down and locked indication. 
Following a manual extension b)' the pilot, ground 
observers confirmed that the nosegear was only 
partly extended . 

A Distress phase was d eclared and afte r the 
emergency services were p ositio ned, the aircraft 
touched d own on the mai nwhecls. T he nosegea r 
folded back into the well and the aircraft slid to a 
stop. None of the fou r occupants was injured. 

Subsequem specialist examination of the buckled 
nose gear main drive tube resul ted in the 
conclusio n that the tube had fa il ed beca use th e 
landing gear was selected down a t a speed in excess 
of the 141 knots gear limitin g speed. 

T he aircraft under discussion iu this art icle 
represent nearly 40 per cent of more than 1100 
general aviat ion aircraft on th e Austral ian register 
which are fitted with re tractable landing gear. It is 
not surprising therefore, that they feature 
prominently in reports or accidents involving 
landing gear collapse or a wheels up landing. T her 
are not more susceptible to landing gear prnblems 
than others, as accident involvement remains 
approximatelr in proportion across all trpes and 
models. 

However, as there are so man)· a ircraft in this 
pa rticular group it is well worth lookin g at them 
collectively. They share a simil ar type of landing 
gef!r system, and the design and operatio n is 
essentially the sa me. In discussing the system we 
sha ll diffe rentia te between the two makes wherever 
possible. Ensure that you resolve anr doubts b)· 
referring to th e Owner 's Manual or Pilot's 
Handbook for the appropriate t)'pe. 

Description of the system 

Mechanical 
T he diagram shows that the heart of the srstem is 
an electric motor and gearbox located in the cen tre 
section or the wing/fuselage, under the cabin floor. 
The output from the gearbox operates pushrods Lo 
each main gear and the nose gear. Also littccl lo the 
gearbox is a manual hand crank !'or use if electrica l 
operation fails. l t should be noted dearly that the 
gearbox and pushrods a re utilised for both the 
electrical and manual operation of the land ing gear. 
The handle for rhe handcra nk is located in the 
centre of the ai rcraft cabin floor, just behind th e 
pilots· seats aud the m<1in spa r in Ikech a ircrart, 
and just below th e' right fronL edge of the pilot's 
seat in Cessna a ircraft. 

The la nding gear legs are each mounted on a 
pivot shaft and are raised and lowered by actio n of 
the pushrods which are connected lo the geometr ic 
down lock 011 each leg. There is also a mechanical 
uplock fitted to each leg. The nosegear is sometim es 
fiued with a mechanical ind icator, visible al the 
front of th e cockpit. 

Electrical 
The landing gear is controlled by a switch on the 
instrument panel. The gear position indicator lights 
are adjacent Lo the selector switch and, for gear 
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down , show one o r three green lights. The other 
ligh l indications va rr from one model to another as 
follows: 

M11fw/M11dl'i 
Reech 3:~. :~5. 3G. 55. 95 
Beech 58. GO 
Earlr Cessna 310 
l .a1c1· Cessna 3 10. 340 
Cessna 320 

Cmr 11/1 

Red 
NonC' 
Red 
No1w 
Amber 

111 //'l/ll,lif/111i/11rlll'lf 
None 
Red 
None 
Red 

Oil<..' 

It is possible that ind ivirlual ai1·craft cou ld have 
different anangemellls. Before attempti ng to 
operate any aircra r1 ensu re that you know what 
indicating systern is fi tt ed to that indi vidu al aircraft 
and what each indicat ion means. The lights are 
usually dimmable a11d filler\ with a press-to-test 
runction. 

If the throule is reta rded below abou1 12 i11ches 
Il g manifold press ure a nd the gear is retraned , a 
wa rning horn i11 the cockpit will sound 
in te rn1 i tten tl )'. · 

A safct)' switch 0 11 o ne or the main gear legs 
opens the control circuit whe n the strut is 
compressed thus p revent ing inad vertent retract io n 
of the gea r with the a ircraf"t finnl r on th e ground . 
Circuit breakers protect the motor and th e visua l 
and aural warning and control srsterns. 

Operation of the system 

Normal 
Before flight the emergency lowering ha nclcrank 
should be checked to ensu re that th e ha11clle is 
correctl y stowed. T h is anion disengages the handle 
from th e gearbox worm and stops the handle 
rotatin g when 1he la ncli11g gear is operated 
e lectricall )'. Injurr LO ocrnpants and damage to th e 
gearbox can a rise if the landin g gear is opera ted 
e lectrica ll y with the handcrank e ngaged and could 
lead to a total failu re of the gear S)'Sle m. 

With bauery power o n and th e gear down , the 
green light(s) should be illu minated, and the 
warning horn silent. Any o ther gear i11dica1ing 
lights ca n be checked b)' the press-to-lest fun ction . 

After take-off, whe11 the aircraft is well clear of 
th e groun d, th e selcnor switch is raised to the UP 
position. Electrical power is supplied 10 the gear 
motor which turn s th e gearbox acLUator arm. 
Simultaneously, the clown lock on each leg is 
u11locked by its pushrod. The green ligh t(s) 
extinguish a nd the gear retracts. If fitted, the 
in-transit light illu minates. 

Towards the encl of the retract cycle the landing 
gear doors, whi ch remain open while th e gear is 
extended , are closed 111echanicall y, the uplocks 
engage a nd the motor is shut off by a trnvel limit 
micro-switch on th e gearbox. At that ti111e th e 
transit light extingu ishes and /or th e gear up light 
illu minates. 

The extension cycle is th e reverse or the 
retraction cycle. 

Emergency lowering 
The manual extension of the landing gea r is 
described in the Eme rgency Proced ures section of 
the appropria te Owner's Manual or Pilot's 
H andbook; however , it wi ll be usefu l to d iscuss th is 
procedure more full y than g iven the re. 

J 

12 

13 

General view of the landing gear actuator 
assembly 

Index 

Emergency extension handcrank 
(engaged) 

2 Handcrank housing 

3 Actuator worm gear (inside housing) 

4 Electric motor and reduction gear 
assembly 

5 Actuator sector gear 

6 Lower actuator housing 

7 Nose gear retract arm 

8 Upper actuator housing 

9 Main gear retract arm 

1 0 Actuator drive shaft 

11 Upper actuator support 

12 Micro switch assembly 

13 Emergency extension handcrank (stowed) 

10----

2 

3 

4 

6-----1 

Exploded view of the actuator assembly 

Diagrams from the Illustrated Parts Catalogue 
for the Beechcraft Baron 58P 
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Circuit breaker, check IN first with gear selector 
DOWN. If Lhc gear does nol extend, pull OUT. 
This will prevent eleclrical power operating the 
gear motor while the handcrank is bein g used , 
thus avoi ding the possibility of damage Lo the 
gearbox and injury to the person operating the 
handcrank. 
Landing gear sclecLOr switch, DOWN (Beech) or 
NEUTRAL (Cessna). In th e unlikely situation 
that an electrical f'aull could cause power to 
bypass the circuit breake1- and drive the gear 
molor, it wi ll nol be driven in the opposite 
d irection to the hand crank thus preventing 
d amage to the gearbox. 
Engage the handcrank 
By lifting the handle on its pivol, the h and cran k 
shaft engages Lhe worm gear in the gearbox . 
T urn anti-clockwise (Beech ) as far as possible 
(approximately 50 turns). This winds the 
landin g gea r down. If the handle is turned 
clockwise, the gear will be retracted . T he 
opposite directio n of rotatio n applies fo1· 
Cessnas. 
Fifty turns is approximately the lotal required to 
extend th e gear from the full y retracted 
positio n. If a failure occurs in an in termediate 
position fewer turns will be required Lo reach 
th e foll y extended position. It is essential that 
the handle is turned in the correct d irection 
u ntil it will turn no further . 
If the electrical system is operative, check the 

·landing gear position lights and the warning 
horn after ensuring that the circuit breaker is in. 
Also check the mechanical nose gear indicator , if 
fitted. 
Disen gage th e hanclcran k. 
Note: Always keep the handcrank handle 
stowed when not in use. This will prcvem 
inad vertenl engagement if' the handle is 
accidenLl y knocked. 

Do not re tract the landin g gear manually. The 
man ual extension sysLem was not designed to cope 
with the stress imposed by trying to raise L11 e 
landing gear. T h e weighL o f th e gear may cause a 
failure of the handcran k mechanism if retraction is 
attempted thus preventing possible futu re exlensio n 
prior to landing. If Lhe landing gear fails to retract 
a fter take off, select i t down , ch eck it by whaLever 
means are available and land. 

System limitations - malfunctions 
T here a1·e several factors which limit the operation 
of the landing gear system and sho uld be 
understood by th~ pilot. 

Gear position lights - Beech aircraft, except 60 
series 
The gear posi tion ligl1ls arc operaled by 
micro-switch es mounted o n the gear box. T hey 
show th e position of th e gea r box ac LUator arm , not 
the posi ti on o f Lhc gear legs . lL is possible lo obtain 
'clown a nd locked' lights even though Lhe land ing 
gear, or pan of il, is not fu ll y extended. The nose 
gear mechanical indicaLOr overcomes sorne of th is 
problem. Visual inspection from Lhe ground will 
indicate if th e main gear is down . Do noL rely o n 
noises or Lrirn changes of the aircraft to ascertain 
the posi tion of the landing gear. 

18 I Aviation Safety Digest 111 

Manual extension 
Always comply fu lly wit11 the emergency p rocedures 
printed in the Owner's Manual and refer to any 
placards fi tted to the aircraft. Practice the 
procedure before you need it in a n emergency. 

Early retraction 
If the landin g gear is selccLed up before the wheels 
are clear of the ground it is possible to bend one o r 
more of the o peratin g pushrods. If th is is not too 
severe, the gear will probably retract normall y, bu t 
when ex tended il will not lock down. As p reviously 
explained, because the micro-switches a rc on the 
gearbox o f' most Beech ai rcraft the gear down light 
indicatio ns will be normal but the nosegear 
mechanical indicator will not show fu lly down if the 
nosegear push1·ocl was bent. Another consequence 
of bent pushrocls on a ll makes and models can be 
the fa ilure to operate the electric motor ctlloul li mit 
switch ; this ca n result in serio us gearbox damage. If 
Lhe gearbox is <lamaged the handcrank will 
obviously be useless. 

As there is no inflighl cu re for this situation if' it 
arises, the p ilot will be faced with an emergency 
landing. In this case p 1·evention is the answer - do 
not retract the gear until th e aircrah is well dear of 
the grou nd. If you suspect tha t the gear may have 
been retracted ea rly, perh aps damaging th e 
mechan ism , declaring an emergency and 
proceeding LO th e nearest con trolled aerodrome will 
allow you to at least obtai n a visual inspection by the 
control LOwer before landing ; e mergency services 
can then be standing by. 

Late extension 
If the land ing gear has not been cxtcnclecl by late 
final a pproach , and th e pilo l recognises Lhc 
situation in time, he should comm ence a go-a round. 
If Lhis is not possible, it is p robably better Lo leave 
the gear relractecl and minimise damage to the 
aircraft. Landing on a partly ex t.ended landing gear 
wi ll resul t in a gear collapse and more damage than 
land ing on the uncl ersu rf'ace of' th e wing and 
fu selage . 

Electrical failures 
These usually occur when the load m1 the syste111 is 
highest i.e., d uring the retraction cycle. If a LoLal 
eleclrical failure occurs yo u may initially thin k that 
the retraction cycle was completed as there arc no 
lighL indications. Fluctuating o r zero read ing fu el 
gauges and OLh er electrically powered ins tru men ts 
will confirm a lotal e leclrical failure . l f the failure 
occurs during the relraction cycle the handcra11k 
will not require 50 revolu tions lo obtain the gear 
clow n and locked . 

Wind it in the appropriate directio n as fa r as 
possible and , ii' electrica l inclicalions are not 
restored, try to obtain a visua l check of' the gear 
before lan d ing . Always use the mechanical nosegear 
position ind icaLOr, if fi tted, to de termine the 
nose gear posi Lion . 

Initi al actions if an electr ical failu re is suspected 
will , of course, be to check all ci1·cui t breakers, L11e 
ammeler and other app licable incl:calors. 

Mechanical failure 
If during gear extension or retraclion strange 
sounds arc heard that a rc considered to be 

associated with the gear system do not assume that, 
because the indicating lights appear Lo be normal, 
the system is full y operable. On extending the gear 
again consideration should be given Lo obtaining a 
visual confirmation of Lhc landing gear position. 

General consideration 
Never inten tionally silence Lhe landing gear warning 
horn. If repeated sounding of horn is clislractive, 
su ch as during periods of d ual instruction , Lhe 
instruclor should conduct a comprehensive briefing 
prio r to beginn ing the exercise. If an unsatisfactory 
siLUalion arises during flight, he should take over 
control, correct the situation and rebrier the pupil. 
Solo pilots should never silence an y warning alarms. 

rr al any time the integrity of the landing gear is 
in doubt, treal it as unsafe, declare an emergency 
and obtain the max imum possible assistance. 

Do not panic. History shows that gea1· up 
landin gs do nol resulL in excessive damage Lo the 
aircraft or r isk Lo the passengers, particularly if the 
odds have been stacked in your favo.u r. 

Prevention of inadvertent wheels-up landings 
T he preced ing information has been mainly 
directed al overcoming problems associated with 
mechan ical failure. Another major cause of 
wheels-up landings is Lhe pilot forgetting to lower 
the landing gear. We recommend the following 

tried and proven procedures Lo pr event inadvertent 
wheels-up landings or inad vertent retraction after 
landing: 

Carry and use a comprehensive checklisl. 
On downwind leg, or at the final approach fix 
inbound, make it a habit to complete Lhe 
prelanding checklist. This will ensure that action 
has been taken to lower the gear, and it 
increases you1- awareness so you can 1·echeck the 
gear inclicaLOrs before landing. 
After selecting the gear, check the indicators . 
This applies to any control in the airc1·aft e .g., 
after selecting the boost pump on, check Lhe fuel 
pressure. 
Complete the landing roll and turn off the 
runway before operating an y levers or switches, 
unless good operaling practice calls for such 
action. Doing this will ensure that the landing 
gear stru t safely swiLch will be actuated, thus 
deactivating the retract system. After rollout, 
you will be more composed and less likely to 
misidentify switches and levers. Too often Lhe 
landing gear is relraclecl instead of the flaps 
when the aircraft was on a long runway that did 
not require the maximum b raking effort after 
touchdown. 

Learn as much as you can about the aircraft you 
arc fl ying. Knowledge is your primary assel in 
overcoming undesirable situations e 
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Fuel starvation in Hughes 500 
helicopters: missing fuel tank vent 
fairing 
T he pilol had planned a !'err)' tliglll in a Hug hes 
500 he licople r l'rorn Kunurlllrra to De1·hy, in north 
western Auslralia, a distauce of 306 na utical m iles. 
The estim ale d elapsed time l'or the !light was 170 
minutes wit h lhe fue l endura nce nominated as 260 
Ill in utes. 

Fue l carried 011 the aircraft co nsisted of 2-tO lilres 
usable in the aircra ft system and abou t 200 litres in 
an un approved, a uxi liary fuel syste111 which 
consi sted Of a 200 li tre drum st ra pped to a ll'OOden 
cradle with two e lectr ic fuel pumps a tlached to it. 
T he assembl)' was placed on the lloor in the rear 
passe nge r compartment and loosely restrained by 
two cables auached to lloor hard points. The 
pumps were cormected by hose lo a titling on the 
ai rcra ft ta n k l'iller neck inside the cabin and were 
electrically powered t hrough the utility power 
swilc h on the pilol's instrument panel. They 
transferred fuel from the a ux ilia r )' ru e! tank into 
the aircra l·l ta n k. 

A fter d eparting Kununurra the fli ght proceed ed 
normally for abo ut two hou rs. The p ilo t then 
selected on the auxil ia ry fuel system and lhe llighl 
continued without incident fo r another 25 minutes. 
At this time, as the aircraft approac hed Derby at 
abo ut 1 OOO feet a ltitude, the e ngin e failed. The 
pilot com me nced a n autorolation approac h at 60 
knots lo the onlv clear area a vai lable. He reduced 
gro und speecl to ' zero abo ut I 0 feet above the 
clearing and then d escended vert ically, a tte mpting 
to cushion rhe landing wi lh lhe remainin g rotor 
RPM . 

Touchdown was heav)' , the right skid broke a nd 
rhe hel icopter ro lled slowly to the rig ht, corning to 
rest o n its side. Arter turning off the frrel a nd 
elect rical swi tches the pilot evacua ted the wreckage. 
Later, whe n he fe lt assured thal the re was no ri sk 
or !'ire, he returned to the cockpit an d was able 10 

advise De rby Flight Se rvice Unit, b)' rad io, of his 
si tuation . 

Subsequent exami na lion o f the wreckage revealed 
that the tWO Section, bladder t)'Pe, aircra ft rue! tank 
lrad collapsed and contained onl y one li t re of fuel. 
There was no evid e nce o f fuel leakage from the 
a ir·crafl sys lern nor or spillage rrom it a rter the 
accident. 

The auxiliary fuel system was still in side the 
aircrart a nd contained about 140 litres or fuel. 
There was evid ence in the wreckage and on the 
surrounding grnu nd that fuel had spi lled from the 
a uxiliary fu e l rank ve nt after the aircrafl had co111e 
to rest on its side. It was also fo und th at the wires 
supplying tir e e leclrical power to th e a uxiliar y f'uel 
system were broken, however, it co uld not be 
positively established when these breaks occu rred . 

The major part o r the plastic cover over the 
ai rcraft fu e l system vent, known as the fu el lan k 
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lower ve nt fai rin g and no rmally located on the 
und ers ide o r th e ruselage. was missing» /\ d etai led 
search or the wreckage a nd surroundin g area fai led 
to rind it. Examination o f the rracture surraces or 
the re ma ini ng rr;:igments still attached to th e 
ai rcraft indicated that the fairin g had been missin g 
for some time. 

Consideration or the expected ru el co ns11mprion 
rate for the !light gives some in sight into the cause 
o r the e ngin e fai lure. The aircraft ruel gauge is 
calibrated in pound s and this unit wi ll be used in 
the following discussion. The total capacirr o f t he 
aircrart 1·uel srstem is -t 12 pounds or Avtu r . In 
!light , the pilot a nticipated a consum ption rate o r 
16-l pounds per hour at cru ise power seu in gs of 50 
psi torque and 700 d egrees Celsius turbine o utlet 
lernperature. Allowing aborrt JO pounds ror ground 
running a nd hover. prior 10 d eparture. 1 he total 
expected endurance frorn the aircraft r1re l S)'Stem 
was 147 rni11 utes. 

T he pilot report ed t lrar he selected on 1 he 
au xil iary fuel system l \\'O hours a fter de parture. At 
tire planned ruel consu111 ption rate th is shotrld ha,·e 
left about 75 pounds o r rue! in the aircraft lank, 
however, the pilot reported that there was 150 
pound s ir1dicaled a nd thi s reading d id not cha nge 
arler the a uxiliary system was selected on. The 
engin e failed a bou t 25 minut es la ter. T lris was 
nearlr coincidental witlr th e consumptio n o l' the 
to tal usable fuel in t ir e aircraf't ta n k at the 
anticipated consu m ption rate. 

It is o11"io us 1 hat the fuel remaining indication o f 
150 pounds, re ported by the pilot, was incorrect 
and the pilot was lulled int o a false sense o r secur ity 
when the indication did not change afte r he 
selected on the a u xiliary r·ue l sys tem. He inte rpreted 
th e static reading or 150 pounds lo indicate that rhe 
engin e was consum in g fuel at tire rat e it was bein g 
delive r·ed . I 11 ran. it \\'as established after I he 
accident that the a uxi liarr rue! pumps had abou t 50 
per cent more oulpur tha n the engine fu el 
COflS U 111 pt io n. 

Fo llowing this a nd two previous accidents in volving 
Hug hes 500 he licopte rs st rlle rin g fuel starvation , 
the rnanufactu rer was contacted to ascertain the 
e ffect or losing the 1·uel ran k ve nt fairing. Based 011 

wind tunnel tests cond ucted ver\' early i11 the 
dC\'elopment of the a ircraft it W~lS d et'errni11ed that, 
without the fairing, rhe clifferenlial pressure across 
the fue l cell bladder co uld be expected to cause it to 
collapse as fu e l is drawn from the lank and wo L1ld 
at some point preve nt the lloat arm o r the hre l level 
sende r from dropping, thereby givin g an erroneous 
fue l re mai ning incl i ca~ io n . The r'na rw'racturer · 
runher advised that beca use of the problem of 
blockages to the vent they in t rod uced a 

· ~ 

Underside of the wreckage showing the location of the lower vent fairing 

Close up view of the vent fairing fragments still attached to the 
aircraft 

The auxiliary fuel system which was fitted to the helicopter 
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modificatio n which adds anot her vent below rhe 
1-ight hand door. This modification is not 
mandatory and was not fitted to an y or the three 
aircraft involved i11 accidents in Australia. 

:rhe fuel tank vent fairin g extends away from the 
sk rn ol the a ircra ft and is a positive head device that 
prevents the collapse of the bladder. The collapsed 
bladder con di tio n ca n a lso arise if' the fu el vent 
becomes clogged with mud 01· dirt , insect nests or 
any other o bstruction. Tests conducted by t he 
manul"actu re r proved , however, that the entire fuel 
su pply can still be cons umed except for about the 
last litre. The Daily Inspection schedule requires 
that the vent fai1·ing be inspected to ensure it is free 
from obstructions. Although not specif.ica lly stated , 
such an inspectio n clear!}' implies that the fairing be 
111 place a nd un damaged. 

Frn111 the evidence available it is conclud ed that 
during the !light under discussion the a uxilia ry fuel 
system did not !'unction and the pilot did not detect 
~his.' p<~rtly because o r the incorrect f'ue l remaining 
1nd1cat1ons. The incorrect fue l ind ications resulted 
f'rom the loss or the rue! tank \"e nt fa iring causing a 
colla pse o l the a ircra ft fue l tan k. 

Some o l" the facrors which combined to cause this 
acciden t were : 

Loss o f the fuel ,·ent fairing p r ior to this fli ght 
com mencing 
Erroneo us fuel remaini ng ind ica tion 
Fai lure of' the auxi li ary fuel system to supply 
tuel 
Eng ine fai lure fo llowi ng rue! star \"atio n , O\'er 
unsuitable ten-ain. 

There were a number or ways that the acciden t 
m ight have been a\'Oided : 

Detection of the missing rue! \"ent fa irin g 
cl unng the p re fl ight inspection should h;ne 
resulted in the broken fairing being replaced . 
The loss o r the fairi ng in itself d id not 
jeopardise the saf"e ty or the fli g ht, but the 
incorrect f'uel indication which resulted was a 
factor in the accident. 
Althoug h the reason for the a uxi li arr fuel 
system fai ling to operate was not positi,·ely 
d etern1ined, there is a high degree o r 
probabilit)' tha t fai lure of the electrical cable 
had occurred. Appro\'al of the a uxiliary l"uel 

From the incident files 

Lake LA-4 nose gear retraction 
There have been several occurrences over the last 
few years involving a problem with Lh e re traction of 
the nose gea r on the Lake amphibian. This aircraft 
has a casto ring, no n-steerable nose wheel which 
retracts forward into a well. U nder normal 
circumsta.nces, and provided the shimmy damper is 
not overtightened , the wheel aligns itself 
fore-and-afl during re traction. If, howeve r , this 
does not occur and retraction is attempted with the 
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system would have ensured that it was 
prnperly restrained and that the wires 
pro viding t he electrical power to t he p umps 
vve re p roperl y routed and protected lo avoid 
damage. 
More careru l mon iroring of' the f'u el 
consumption should ha ve detected the e r ro r 
in the rue! remaining ind icatio n. At the time 
the au xiliary fue l system was selected on l here 
was twice as much f'ue l remaining indicated as 
there should have been , a t the an ticipated 
consum pt io n rate of' the engine. 
Better knowledge o f the au xiliary fuel system 
capabil it y would have allowed the detect io n or 
the non-opera tion o f' the system which was 
capable of' pro\' idi ng about 80 pounds o f· fu el 
per hour more t ltan the engi ne consumption 
rate . By carefu lly monitoring the rue! 
remain in g gauge, a rter selecting o n the 
auxiliary system, I he pilot sho u ld have 
detected that the rue! 1-cmaini ng ind ication 
was not increasing. Th is wou ld have p ro \'ided 
him with time to cond uct a precautio nary 
landing be fore exp iration or the fue l rrom the 
aircraft tank. 

The main safety lesson of importance to pilots 
and operators of Hughes 500 helicopters is to 
ensure that the fuel tank vent fairing is free from 
obstructions and undamaged, prior to flight. 
Although not a mandatory modification , fitment of 
the additional vent would appear to be a useful 
safeguard. It could be argued that there is 
inadequate emphasis in the various manuals of the 
importance of the fairing, however, the very 
inclusion of a specific check in the manuals 
denotes some measure of importance. 

Although th is accide 11t report concern s par ticu la r 
componen ts on a panicu lar ai rcra rt, l he lesso ns to 
be learned apply to all a ircra ft and all pilots. E ns11re 
I ha t you kn ow a ll about the aircraf"r yo11 a re flying, 
pa rtic1rlarl)' th ose items which are highlighted in its 
operating instruct io ns and manua ls, and thi nk 
about what is happe ni ng a ll the time, not just 
occas ionall y. Final ly, befo re making any selectio n o r 
operatin g any control, consider the existin g 
situat io n, ant ic ipate the changes that wil l occur and 
ensure that those changes do occu r. If not, seek out 
the reaso n fo r an y variation e 

wheel turned to the ex treme lefl or righ t positio n, it 
may jam against th e wheel well door. 

T his extreme displacement prior to relraclion , 
although infreque nt, may occur when the aircraft. 
enters the water from a beach or ramp, pa rticularl y 
if the hard sui-face is ro ugh. Pil ots should be aware 
that the situation may a rise, a nd it is important tha t 
use is made of the gear inspection mirror on th e · 
le ft hand float LO ensu 1·e thal th e nosewheel is 
alig ned fo re-a nd-aft be fore attempting retraction e 

Do you raise the flaps during the 
landing roll? 
Why? 
T he re appears to be a rather widespread 
misundersta ndi ng amongst general aviation pilots 
about the need or otherwise to raise the flaps 
during the landing roll. T oo many pilots 
automaLicall y raise them with out th inking abou t th e 
need to d o so. ConsequenLly there a rc a number of 
accidents reported in wh ich the pilot of a 
retractable land ing gear aircraft raised the gear 
instead of the flaps. 

T h is bad habit apparently begins d uring the 
early training days on fixed gear aircraft and carries 
on to more sop h isticated ty pes. During transition to 
retractable gear aircraft the pilot who has developed 
this habi t im mediately places the safety of Lhe 
aircraft in j eopard y. Adel to this the difference in 
manufacturers' cockpit layouts and the risk of an 
accident becomes even greater . 

The following brief report is a typical example 
of the inadvertent gear retraction type of accident. 

The p ilot had purchased a Beech 95 Travel Air 
and p rior to taking d elivery of it had arranged for 
the necessa1·y endorsemen t training. When this was 
completed he flew the aircraft to a nearby 
aerodrome LO fit a new battery and to refuel. 

H e submitted a fligh t plan for the retu rn trip 
Lo his home base wh ich was a licensed aerodrome 
with an 1100 metre sealed main run way. The flight 
was without incident and the pilot joined the circuit 
Lo land on the easterly runway. Prelancling checks 
were completed and the aircr aft touched clown with 
full flap selected. 

T he pilot reported that when the aircraft's 
speed had reduced ' to about 30 knots, towards the 
encl o r the landin g rol l' he leaned over to the right 
and 'without thin king, flipped the gear leve r up'. 
He immediately realised what he had done, 
however, the nosegea r colla psed , the propellers 
contacted the runway and the a ircraft slid to a stop 
on the nose sectio n and partly retracted main 
wheels . 

During the inves tigation the pilot, who had 
nearly I OOO hours experience, indicated Lhat during 
his I 0 years ownership of a s ingle engine, fixed 
gear tailclragger , he had developed the habit of 
selecting the flaps up early on the landing roll. The 
pilot had subsequently flown a few hundred hours 
on Piper twins befo1·e purchasing the Beech . The 
flap and gear selecLOrs arc reve1·sed in these 
a ircraft. H e admi tted that during his endorsement 
on the T ravel Air he had reached across to retr acl 
the fla ps o n the land ing roll but was in fact 
1-eaching for the gear lever. The instruclor had 
warned hini to pay more attention to what he was 
doing. 

Examination of the r unway revealed that the 
propellers first conlacted the tarmac 383 metres 
from the th reshold and the aii'craft stopped 165 

meLres further on. Information gained during the 
investigation of many similar accidents suggests 
that, from t.he distances in volved on this occasion 
the unintentional gear retraction more likely 
occurred at a speed of 50-60 knots which is hardly 
near the end of the landing roll. 

It is obvious from the accidenl report that the 
pilot su ffered from too many years precond itioning 
to have avoided this accident. Unfortunately, the 
~xpericnce during his endorsement training was 
mad equate to overcome th is preconditioning. 
To try and help pilots prevent this bad habiL from 
developing, we shall look at the requirements for 
landing per formance, the manner in which it is 
delerminecl and the pr esentation o r Lhe landing 
performance informatio n to the pilot. 

Documentation 
There a re basically three pu blications to which a 
pilot may refer to obtain performance information 
for the aircraft he is fl ying. These are : 
The owner's manual 
T he pilot's operating handbook 
T he fligh t manual 

The owner 's manual and p ilot's operating 
handbook are produced b y the aircraft 
ma nufacturer. They include performance 
information applicable to an aircraft of the same 
make a nd model, in good condition, flown by a test 
pilot, using average piloting techniques. T h e 
information in these publications should be used 
only as a guide. The approved take-off and landing 
information, together with the limitations applicable 
to th e aircraft, and information on weight and 
balance, a re con tained in the flight manual 
produced by the Department of Transport and 
issued for each aircraft on Lhe Australian register. 

It is a requirement of the Air Navigation 
Regula tions that the fl igh t manual be ca JTied in the 
aircraft at all times. From the information contained 
in it a pilot can d etermine th e sui tability of an 
aerodrome for the operation of his aircraft, or the 
maximum weigh t at which he can operate the 
aircr a ft from a given runway or strip. 

Establishing the flight manual landing 
performance 
The landing performance given in the flight 
manual is based upon the demonstrated 
per fo rmance of the aircr aft type. The technique 
used in establishing the landing distance is such that 
the aircr aft is flown al an app roach speed o f 1.3 
times the stalling speed, in a glide, th rough th e 50 
foot screen heigh t above the runway th resh old. 
After touch down, maxim um wh eel braking is used 
to bring the aircraft to a stop. Relraction of fla p is 
not a llowed . 
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The landing weight chart is based on the use of 
a short, dry grass surface bu t is also applicable to 
sealed and gravel strips. The la nding performance 
is demonstrated for the fu ll range of a ircraft 
weig ht , ambient temperature, pressu re a ltitude , 
wind componen t a nd run way slope. 

After the land ing performance has been 
demonstraLed it is factored by 1.1 5 for aircraft 
2000 kg in weigh t and below, to 1.43 for aircraft 
above 4500 kg, with li near vari atio n in between. 
The purpose or factoring the demonstrated 
performance informatio n is to allow for va ria tions 
to be expected , because o f age and cond ition , 
between aircraft of the sam e ma ke and model , and 
varia tio ns in pilots' handlin g Lech niques and 
abilities. 

Example of landing performance 
We will use the landing weigh t cha rt for the Beech 
T ravel Air to illustraLe. The approximate cond itio ns 
pertaining a t the time of the accident were : 

Pressu 1·e al titude 2000 feet 
T em pera ture 20° Celsius 
Aircraft weigh t 1600 kilograms 
Wind componen t + 5 kno ts 
Run way slope zero 

. From the landing weigh t chart the landing 
distance required is 490 metres. T herefore, o n the 
landing when the accident occurred, there was a 
margin of 6 10 metres available. If we igno re th e 
factoring, the demonstrated landing d istance from 
50 feet over the threshold to stop becomes 
approximately 425 metres, which p rovides a ma rgin 
of 675 metres. If we go fu rth er a nd assume tha t the 
aircraft was lo touch down on the threshold, the 
demonstrated land ing distance would be fu rther 
reduced. Q uite obviously, the p ilot had absolutely 
no reaso n, on this landing, Lo be concerned about 
the braking per fo rmance of his airc raft consideri ng 
the d istance ava ilable in the condi tions p revailing, 
and therefore had nothing to gain fro m retracting 
the flaps. 

Manufacturers' recommendations on f lap 
retraction 
Examina tio n was made of the owner's manuals and 
pilo t's ope ra ting ha ndbooks for a wide range of 
gene ral aviation a ircraft built by the three major 
U.S. manufactu rers. The recommendations for flap 
retractio n on landi ng vary, both between d iffe re nt 
makes and the differen t models produced by each 
company. 

In general th e manu fac turers slate that the 
flaps should be ren·acted, after all wheels are o n th e 
ground , when maximum braking efficiency is 
required. In the majori ty of manuals there is no 
require ment lo retract the flaps d uring a normal 
landing, however, nearly all of them refer red to this 
procedu re in short field land ings. We will d iscuss 
sh ort field land ings later. 

Some ma nuals went as far as recommending 
that the fl ap should no t be retracted until the 
aircraft had left the active runway. Cessna suggests 
tha t, fo r the 3 10 and larger ai rcraft, 'the flap aids in 
decelerating the aircra f"t', while Piper, in the Seneca 
manual, sla tes that 'Lhis will avoid reaching for the 
gear ha ndle instead of th e fl ap hand le by mista ke, 
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and will permit full attention to be given Lo the 
landing and landing roll' . 

Short field landings 
In preparing th is article, co11side ratio11 was g iven lo 
the definition of a short field landing. The 
consensus of opinion was th at a short field landing 
was one whe re the landing dis tance available was 
abou t the sarne as the landi ng distance required , in 
the conditions prevailing. For example, fro m the 
Beech T ravel Air landing pe rfo rmance chart, in 
ISA conditions, nil win d and maximum landing 
weight o n a level ru nway, the landing d istance 
required is again 490 metres. T his is considerably 
less tha n the r unway length avai lable at any general 
aviation or other gove rnmen t aerodrome, and the 
vast major ity of licensed aerodromes and training 
ALAs. H owever, a pilot is li kel y lo encounter strips 
of such a short length a t other A LAs. 

I t becomes obvious fro m the p receding 
paragraph that a lot of p ilots in the general aviation 
industry will be most unlikel y lo need to operate in 
accordance with short field landing techniques 
during th eir normal operatio ns. When it does 
become necessary lo ope1·ate into a shol'l field , such 
pilots sho uld ensure that their lech1'1ique is up lo 
standard and thei1· flying is more accurate than that 
needed to land on a 1500 metre sealed runway. 

Recommendations 
From the flight manual establish the landing 
d istance r equireme nt for th e worst conditio ns you 
are likely to encou nter. For instan ce at maximum 
AUW for land ing, 30°C, 1000 feet AMSL and 5 
knots tailwind, this d istance may be 700 metres. Fur 
longer strips, lreat the land ing as normal. For 
shorter strips, firstl y double check the landin g 
performance chart and if the strip length is about 
the same as th e land ing distance required, treat as a 
short field lan d ing. 

If flap retraction is considered to be necessary 
after touchdown prepare for it in the circuit. Pla n 
your actions, positively iden tify the flap lever and 
recite the p rocedure in you r min d . After 
touchdown, again positively id entify the flap lever 
afte r a ll wheels are on the ground and on ly then 
select th e fla ps up. 

If" you do nol regularly fl y in to aerod romes 
with short strips it may be advisable to unde rgo a 
check r ide with an instructor before undertaking 
such an operatio n. 

During training, or a check flight, get the 
ins tructor to ta ke you to an ALA with a short strip. 
Six hundred metres of gravel strip looks 
considerably differen t from I '.WO metres of grass or 
sealed run wa y. You will gai n a fa r better 
appreciatio n of the limits of you r own techniques 
and abili ty if you p ractice al a suitable location , with 
a n instructor who can correct any p roblems. 

T he land ing roll is not the time to be dividing 
your atten tion between controlling th e aircraft and 
conducting unimportant tasks. Leave your after 
land ing checks until you have turn ed off the 
runway and it is unli kely that yo u wi ll make any 
er roneous selectio ns e 

!Sl 
rn 
01 
!Sl 

ll1 

w 
::J 
Ul 
Ul 

w 
Cl'.. 
I-w 
I:. 
I w 

_J 

tfl a: 
_j 

a: 
> 
a:. 

w 
v 
z 
a: 
I-
lJ1 

Ci 

l.'J 
z 
6 
z 
a:. 
_j 

~I 

a... 
::J 
v 

l.'J 
~ 

::r 
rn 
I 

I-
I 
l.'J 

w 
:I 

l.'J 
z 
Ci 
z 
a: 
.J 

x 
II. 
::r: 

lc61-ull 
a:wo · 0 wza: 
O::a..'.\£ • 
!Lui I -
(L 
a: 

l.'JI- . 
Zil.'J 
-l.'Jll 
6-

1zw 1 

I 
' 

a:~ 
_j 

w 
:r: 
w 
er. 
::J 
lJl 
IJl w 
11'.: 

w a.. 
Cl'.. 
W6 
I _J 

w 
I- -
Cl'.. u.. 
a: 11'.: 
I- -
Ul a:. 

:r 
ID 

r1 N 
tD tD 

!Sl !SI 
ll1 !Sl 
r-- I"-

!Sl m tD r--
lD lD r-- r-- r--

CSl !SI 
lt1 CSl 
lt1 111 

ISI !Sl !SI 
!Sl ISI !Sl 
!SI ISI !SI 
lD :r N 

lD , 
t'-CSI 

N 

lSI 

!SI 

l..t1 
I 

!SI 

!Sl 
!Sl 
!SI 
:r 

!SI 
!Sl 
!SI 
CD 

!SI 
!Sl 
ISI 
N 

ISI 

la: 
a t
L a:: 
Ill a:. 
Z I 
II V 
It 
... I-

t. m 
o-

w 
... :I 
z 
w l.'J 
r. z 
I- -
a: Ci 
II Z 
L II. 
LI .J 
0 

0 
z 
'.\/: 
I 

I-z 
w z 
0 
a.. 
I: 
0 v 
Ci 

1Z 

Ii 
I-
z 
w 
tfl 
I: 
a: 

w 
w u.. 
I 
I-
I 
l.'J -w 
I 

1>-
I-

Ul 
z 
w 6 

It 
, II 

a:: 1' 0 
-lal L1 
a:.01.1-
_J MW • w l'l 11-
> 
a:. a: 
a:: 0 IJ 
I- LI I-

!! Iii v 
l/IZ ILII 
m - Ill.. 

I-
I I- II.I 
v w vv 
W IJ ILZ 
W DO: 
tfl L a: I-

ll IL II 
J 0. -
l II 0 

Aviation Safety Digest 111 I 25 



Unlocked seat - loss of control 
during ground manoeuvring 

A Cessna 180 agricultural aircraft had been used 
for seeding operations at a Queensland property. 
On completion of the dar's f1 ying, the pilot land ed 
al the stat ion st rip and parked al the north eastern 
e nd . After a short break , he intc11dccl to tax i the 
aircraft abou t 500 ya rds along th e s trip lo refue l 
and load some gea r prior to rewrning to his base. 

Before entering Lhe aircraft, the pilot slid the scar 
back Lo clear away so me seed from a round it a11d 
the rncldcr pedal area. He then slid the seal ful l)' 
forward and cleared a\\'ay so me more seed fro m 
underneath it. The pilot moved the seal rully 
backwards aga in , entered the cockpit a11d adjusted 
the scar to its normal fore /a rt position. Because h e 
was o nly intending ro taxi a short dis tance he did 
not ch eck that th e sea l a cijust men L h ad locked 
correct!)'. 

Af"ler starting the eng ine, the pilot turned the 
aircra f°L sha 1-ply Lo rhe righ t using about half thmttle 

and rig-ht brake. As it lined up 0 11 th e strip the pil o t 
applie~I ha rd le ft brake Lo stop the a ircra fL turn ing 
runhcr, at ll'h ich time h is sea t slid back\\'ards. 

Under the infl uence o r the high power seuing 
and the wind com in g r·rom the lef"L. the a ircraft 
s\\' u11g hack across the strip. T h e pilot struggled to 
pu ll hi 111sc lf up but befo re he cou ld opera te the 
throttle or m ixture controls th e ai rcra ft was sliding 
side\\'a ys a long the su·ip. The right han d la nd ing 
gea r struck a mou nd a11d fo ld ed umle1· the 
fuselage . Afte r the a ircraft s lid to a slop o n its righ t 
hand sid<>. the pilot 1urncd off the fu el a11d 
elccrrics, and cvacuaLed th e cockpit. The aircraft 
suffe red considerable da mage. 

Subseq ue nL i11spect io 11 or th e aircr:1ft revealed 110 
defects in the scat adjus1111c111 rnecl1a nisrn. and it 
was concluded Lhat th e rneclta nis111 had 1101 bee n 
properly e ngaged. 

A11r com111e ut neecled?e 

Note: Some of our readers may be confused by the fact that, in spite of the substantial damage suffered by the aircraft, this occurrence was 
classified as an incident rather than an accident. As defined in the Air Navigation Regulations, an accident can only occur when persons 
have boarded an aircraft 'with the intention of flight'. Because the pilot of this Cessna 180 was merely repositioning the aircraft along the 
strip, the occurrence was classified as an incident. 
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Flight through restricted areas 

Don't spoil your 
day! 
Pilots who ignore 
Restricted Areas 
could be in for a 
nasty surprise~ 

Some or ou r read ers will remember the poster h·orn 
A11111li1111 So/i·ty Dige.1/ 87 . T he message it contained 
related to ·a i1:cral"t entering restricted a irspace ll'he n 
l here was gu1111cr y p ract ice in progress. Fort 11 na rely, to 
date no airu-af"t has been da111aged 111 Australia 
beca use or thi s, 111ai11 h· because ol" the l'igilance or the 
ran ge sa k ty o ffice rs .in charge c~r· firing, ll'ho ha\'e 
called ro r a check !'ire unt il the 1n tr11der passed . 

111 1979 there were '.21 reported cases oraircrart 
enterin g reslr iu ccl a reas associa ted with ground. !'iri ng 
or g uns and exp losives. Or these,.] g rcs.ultcd Ill 

subsequen t ide n tiricatio11 or the a1.rcraft ~11 \ '0 l vecl but 
the re 111aini1w eight re111ai11ed u11 1clen1 ii 1ecl . The 
un fort unare 1~a r1 'about fail ing to iclenriry t hcse ain:rart 
is 1 hat the offender probably remains unaware o l the 
da1we r ro whic h he ex posed hi111selr, his passengers ..., 
a nd the aircral"r. 

Anal\'sis or I hose incidents i11 ll'hich the ai1-crart \\'<IS 

icle nti fi~cl did 11ot r eveal any cases ol'blata n t disregard 
or sa l'e l)·; ra th er, the)' re,·ea led a derinitc lack o[ 
unde rsta nd ing by the pi lot ol'Lhe risk in volved and the 
way in which th at risk could ha,·e been avoided. In 
so me cases, this unnecessary exposure to risk was . 
ca 11sed by the use or incorrect or outdated charts.; 111 
o lhc r cases a lack of adequate preflight preparauon; 

while others involved inaccurate navigation . 
Jn rnosl cases, prevention is the answer and this can 

be achieved by acleq uale preflight preparation. When 
plann in g the [light, check lhe route o.n the a1?propnate 
RNC or \/EC, and ascertai n the prox 11rnty ot 1·estnncd 
airspace . Ref"er to the A I P En Rou le Supplement 
section on l' rohibiLecl, Restricted and Danger Areas 
for details Oil vertical limits and hours or operatio n of 
the appropriate area. l fthe area activiLy is not~fied by 
Notam e11surc that you request the 111format1011 at. 
briefing, or, ir this is not possible , in fl ight by rac~10 
when approaching the rcstricLcd arc.a. Whe n plann mg 
an alternative route, because the direct track passes 
through an active area , ensure thal you plan via easily 
identiriable check points that will ensure an adequate 
margin for navigational error. . . . 

H you find that yo11 are hav1n~ nangallonal. 
di ITicult ies in the vici nit v of a rcslnctecl area, ad v1se l he 
ATC or FS station yo11 a.re wo1·kingat that time. It 1m~y 
be possible Lo have the ground firing stopped unlll 
your position is identiried as safely cle.ar ot. 1~ 1 ~ area. lL 
would be most undesirable to be the l 1rst CJ \'tl1an pilot 
i11 Austral ia to be shot clown by ground tire in a 
restricted area . 

Four oflhe u nidenriried inrrnsions during 1979 are 
described be lO\\'. Were you one or the pilots i 11\·olvecl? 

On 2--l- February, ar I 050 hours loca l. a blue and 
ll'h ite Cessna type \\«ts obsen·cd Lo fl y from sou l h west 
to north cast through Restricted Area 5:38D 
(Singleton, NSW). -fhe a rea \\"<..ts active 11p to 9?00f~cl. 
A check fire was gi,·en immediately to all u1 11Ls finng 
on the ran<Te as the aircraft was in danger. 

On 27 :-. t1rch , at 1610 ho11rs local, a sih-cr, single 
engine, rixecl undercarriage, high wing aircrai"L ll«lS 
ob~en·ecl lw the range sarety ollicer ro tl y through 
Restricted Area 259A (l'orl Wakcf"ielcl, S .A.) ll'hile 
l'irino- 11·as in progress. 

0171 s J\1wusr, ~t 11 --l-8 hours local, the range safet)' 
ollicer rep01°ted that a Piper-t ype aircraft , white ll'ith a 
red stri1)e and heaclino- towards :\1l oorabbi11 , had 

t> . 
passed through Restricted Area 3'.29 (West Head , ~ 1c.) 

011 19 September, at 0922 hours local, a greyish 
white si1wle e1wine ai rcraft ll'as observed al abou t 200 ,. t> n 

feet AGL on a northerly head i11g o \·crthe range at l he 
southern end of Restricted Area 635 (Greenbank, 
Q lcl. ) . . 

II' vou were the pilot-in-command ol a n~· ot these 
aircr;1fr rou can be thankful that the range safety 
officer i;1 each case performed his cl 11 ties with the 
necessary degree of" vigi lance, because it is olwio1.1s t ha1 
the p ilor did not. Ir you want to a\'oid the risk o! bcmg 
hit by groundfire, be alert for active restricted a reas e 
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Flight safety - a team effort 
The whole purpose of compiling a flight plan is frustrated unless several criteria are satisfied. 
Important among these are the pilot's knowledge of the obligations and limitations of his licence, 
adequate monitoring of the flight progress, and careful attention by Departmental officers to their 
duties. An incident which occurred some months ago included breakdowns in the areas mentioned 
above. Fortunately it also included a measure of luck which prevented the incident from becoming an 
accident. 

T he p ilot planned the flight in a Cessna 3 I 0 rrom 
Albur)' to Adelaide via a propert)' in north western 
NSW and Broken Hill. The flight was planned 
throughou t as p rivate categor)' in accordance with 
th e Visual Flight Rules. The pilot held a Private 
Pilot Licence without an instrum ent ratinr,-. 

The on l)' d eviation from plan on the first two 
sectors occuned when th e pil ot had some difficulty 
locating the sta tion properl)' . This added an extra 
30 minutes to the flight. Late r iu th e afternoon he 
flew to another property nearby, took 011 about I 35 
litres of ruel f"rom a drum , and departed for 
Broken H ill. 

There was some d ifficult y in obtaining ruel m 
Broken Hill , but fin a lly th e pilot was able to 
a rrange for 150 litres to be added to the aircraft. 
Th is was the maximum allowed to the pilot beca use 
of the shortage of A vgas. He estimated that this 
would give him a total or about 230 litres which 
would be just sufficienr for th e ni ght to /\clelaicle 
plus 45 minutes fi xed rese rve. While the aircrart 
was being re fu e lled the pilot attended the Briefing 
Office. Adela ide a t tha r ti me was closed Lo VFR 
operations and required 30 minutes holcli11g fuel 
hecause of th e forecast. As it was late in the 
afternoon , the pil ot decided Lo remain overnight at 
Broke n Hill. 

The nex t mo rning the pilot again attended the 
Briefing Office. Current area and te rmin al forecasts 
were disp la)'ed , which indica ted that, ll"hile the 
weather would be suitable for VFR flig ht at first, it 
would deteriorate be low VMC towa rds Adelaide. 
The TAF for Adelaide required 30 minutes holding 
fuel because of periods of reduced visibil ity in 
heav)' showers and low cloud. The pilot checked th e 
ARFORs but apparently did not check the T AF. He 
submiued a plan u tilising the same time intervals 
which he had planned and submiued a t Alburr the 
previous morning. 

In planning the flight , the pi lot had used the: 
RNC a nd RTC, and had omitted the 28 nautical 
mile segment between Morga n and Stonefield 
throug h misinte rpre tation or the information on the 
charts. This omission , and the use of winds of lesser 
strength than inclirn tecl on the ARFORs, resulted in 
a total p lanned 1i me interval about 15 minutes less 
th an it sho uld have been. 

T he fli ght departed c,1 1Tying only four min utes 
fuel margin over the erroneous fligh t time inte rva l 
plus 45 min u tes fi xed reserve. The Departmenta l 
officer accepting th e plan misread the tot.a l 
enduran ce figu re and d id not recognise th e fact 
that the aircraft was not ca rrying the 30 min utes 
holding required b)' the Ad ela id e forecast, nor the 
alterna te or 30 minutes holding req uired for a VFR 
fl igh t p lanned LO em er a ca pital cit)' primar)' control 
zone. 

As the flight progressed , the pilot deduced that 

28 I Aviation Safety Digest 111 

the wind was diffe re nt from that used fo r the plan. 
This was because the ai1·cra ft was abou t 11 minutes 
late at Stonefield , which he concluded was because 
of much stronger winds tha n forecasl. B)' this time 
the weather had de te rio rated as predicted. The 
pilot entered cloud a r 3500 feel afte1· passing 
Stonefield , a nd then advised Adela ide Fligh t Service 
that he had insufficient f"uel to retain his reserves 
intact. He did not reall y consider d iversion to 
suitable VFR a lternatives such as Waike rie or 
Renma rk because o f" the d ifficult)' with fu el supplies 
there, and also because he wan ted to get 10 
Adelaide. Approach Control ini tiall y re f"used a 
clea rance request from Flight Service because VMC 
did not exist o n the planned track, however, after 
being advised of the aircraft 's low fu el situatio n , a 
clearance was passed to enter cont rolled airspace 
and to expect radar vectoring. 

Shortly after establishing con tact with Adelaide 
Approach Control , the pilot indica ted that he was 
having trouble avoiding cloud . The aircraft was 
radar vectored and descended north of th e f"icld 
unti l it beca me visua l a t about 1700 feet. lt was 
unknown to the Adelaid e contro llers that during 
the descent the aircraft was operatin g in cloud with 
the autopilot engaged . 

The pilot realised just how far he had goue in to 
his reserves when the right e11gin c stopped through 
f"uel exhaustion just af"ter the ai rcraft had vacated 
the landing runll"a)'. At that tim e the right fue l 
gauge indicat ed approximately I 0 litres and th e lef"t 
gauge approximate ly 30 li tres. 

During th e i11ves tigatjo11 o r this incidem , it 
became apparen t that the pilot gave ve ry little 
attention to the forecast weather and his flight 
p lanning. Even \\' ith the margina l fu e l for the fli ght 
as he planned it, h e d id no1 ascert ain th e actual 
a rnount of fue l on board. He d isplayed a lack or 
knowled ge concerning fuel requirement s and the 
ru les of th e a ir affeuing aircn1ft 011 VFR fligh1 s. 
The pil ot a lso revealed that he had made a sirni lar 
descent throug h cloud some months earlier. \i\li1h a 
total instrumen l fli ght time of five hours gained 
during his licence tra ining, a nd 110 instrumen t 
rating, iris probabl r ver )' fo rtuna te that the p ilot 
bad a serviceable autopi lot t<> use, otherwise the 
res ults may have been different. 

The investigation also revealed that Deparrmen ta l 
personnel did not recognise the inadequate ruel 
figures indicated h)' the pilot 011 his fli gh t plan . 

Flig ht safct )' is the responsibilit )' of everybod)' 
within the industr)'. Conscientious attemiuu to his 
direct area o f respo nsibilit)' by each pe rson shou ld 
ensure complete sa fety, however , when individual 
c nors occur and a re not picked up b)' the 
monitoring system . they compound LO the extent 
where safet )' is quick! )' co1uprom ised e 
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Boeing 767 - 200 cover illustration (reversed for the purpose of 1ayou1.) 

Basic aircraft specification 
Power plant: Two Pratt and Whitney JT9D-7R4D turbofans rated at 21 656 kgp (47 700 lbs). 
Fuel capacity· 58 895 1 (medium range option 42 846 I) in integral wing tanks. 
Performance: Max operating speed 0.86 mach : max cruising speed 506 kts at 30 OOO ft : long range cruise 459 kts at 39 OOO ft. Range 
with 211 passengers, 2740 nm at O 8 mach 
Weights Operating weight 81 856 kg: max payload 30 708 kg; max zero fuel weight 112 592 kg; max take-off weight 136 200 kg; max 
landing weight 122 580 kg 
Dimensions: Wingspan 47.65 m· overall length 48.5 m; overall height 15.85 m: aspect ratio 8.7 to 1; sweepback 31.5 deg.; 
undercarriage track 9.29 m 
Accommodation: Two pilots plus optional third crew: typical mixed passenger accommodation 18 six-abreast first class plus 193 
seven-abreast economy; max one-class 255 seven-abreast. Underfloor cargo hold 22 containers and 12.18m3 bulk cargo. 

Cutaway drawing key 
1 Radome 
2 Radar scanner dish 
3 VOA/Localiser aerial 
4 Front pressure bulkhead 
5 ILS glidescope aerials 
6 Windscreen wipers 
7 Windscreen panels 
8 Instrument panel shroud 
9 Rudder pedals 

1 O Nosewheel bay 
11 Cockpit air conditioning duct 
12 Captain's seat 
13 Opening cockpit side 
14 Centre console 
15 First officer's seat 
16 Cockpit-roof systems control panels 
17 Flight engineer's station 
18 Observer's seat 
19 Pilot tubes 
20 Angle of attack probe 
21 Nosewheel steering jacks 
22 Twin nosewheels 
23 Nosewheel doors 
24 Waste system vacuum tank 
25 Forward toilet compartment 
26 Crew wardrobe 
27 Forward galley 
28 Starboard overhead sliding door 
29 Entry lobby 
30 Cabin divider 
31 Port entry door 
32 Door control handle 
33 Escape chute stowage 
34 Underfloor electronics racks 
35 Electronics cooling air system 
36 Skin heat exchanger 
37 Fuselage construction 
38 Cabin window panel 
39 Six-abreast first class seating 
40 Overhead stowage bins 
41 Curtained cabin divider 
42 Sidewall trim panels 
43 Negative pressure relief valves 
44 Forward freight door 
45 Forward underfloor freight hold 
46 LD-2 cargo containers, 12 in forward 

hold 
47 Centre electronics rack 
48 Anti-collision light 
49 Cabin roof frames 
50 VHF aerial 
51 Seven-abreast tourist class seating 
52 Conditioned air riser 
53 Air conditioning distribution manifolds 
54 Wing spar centre section carry-through 
55 Floor beam construction 
56 Overhead air conditioning ducting 
57 Front spar/fuselage main frame 
58 Starboard emergency exit window 
59 Starboard wing integral fuel tank 
60 Thrust reverser cascade door, open 
61 Starboard engine nacelle 
62 Nacelle pylon 
63 Fixed portion of leading edge 
64 Leading edge slat segments, open 
65 Slat drive shaft 

66 Rotary actuators 
67 Fuel system piping 
68 Fuel venting channels 
69 Vent surge lank 
70 Starboard navigation light (green) 
71 Anti-collision light (red) 
72 Tail navigation strobe light (white) 
73 Static dischargers 
74 Starboard outer aileron 
75 Aileron hydraulic jacks 
76 Single slotted outer flap. down 
77 Flap hinge fairings 
78 Flap hinge control links 
79 Outboard spoilers. open 
80 Spoiler hydraulic jacks 
81 Rotary actuator 
82 Flap drive shaft 
83 Aileron hydraulic jacks 
84 Inboard aileron 
85 Inboard double slotted flap, down 
86 Flap hinge control linkage 
87 Fuselage centre section construction 
88 Mid-cabin toilet compartments 
89 Cabin attendant's folding seat 
90 Port emergency exit window 
91 Ventral air conditioning plant 
92 Mainwheel doors 
93 Door iack 
94 Wheel bay pressure bulkhead 
95 Starboard wheel bay hydraulic reservoir 
96 Rear spar/fuselage main frame 
97 Pressure floor above wheel bay 
98 Cabin floor panels 
99 Seat mounting rails 

100 Overhead stowage bins 
101 Cabin roof lighting panels 
102 Centre stowage bins 
103 VOA aerials 
104 Fuselage skin plating 
105 Negative pressure relief valves 
106 Rear freight door 
107 Seven-abreast tourist class seating 
108 Rear toilet compartments 
109 Cabin attendant's folding seat 
11 O Rear galleys 
111 Overhead sliding door counterbalance 
112 Rear pressure dome 
113 Fin root fillet 
114 Tailfin construction 
115 Fin 'logo' spotlight 
116 Starboard tailplane 
117 Leading edge HF aerial 
118 HF aerial coupler 
119 Television aerial 
120 Fin tip aerial fairing 
121 Tail VOA aerials 
122 Static dischargers 
123 Rudder 
124 Rudder hydraulic jacks 
125 Balance weights 
126 Rudder honeycomb construction 
127 Tailplane centre section 
128 APU intake plenum 
129 Gas turbine auxiliary power unit (APU) 
130 T ailcone 
131 APU exhaust 

132 Port elevator 
133 Elevator hydraulic jacks 
134 Honeycomb control construction 
135 Static dischargers 
136 Tailplane construction 
137 Fin 'logo· spotlight 
138 Tailplane sealing plate 
139 Fin attachment frames 
140 Tailplane trim control jack 
141 Rear fuselage construction 
142 Port rear galley unit 
143 Curtained cabin divider 
144 Door operating handle 
145 Rear entry door 
146 Pressurisation outflow valve 
147 Bulk cargo door 
148 Rear underfloor freight hold 
149 Air turbine driven hydraulic pump 
150 Trailing edge wing root fi llet 
151 Inboard flap rotary actuator 
152 Inboard double slotted flap 
153 Main landing gear mounting beam 
154 Retraction jack 
155 Inboard spoilers 
156 Flap hinge control link 
157 Hinge link fairing 
158 Port inner aileron 
159 Flap 'down' position 
160 Outer single slotted flap 
161 Outboard spoilers 
162 Flap hinge link fairings 
163 Honeycomb control construction 
164 Port outer aileron 
165 Tail navigation strobe light (white) 
166 Anti-collision light (red) 
167 Port navigation light 
168 Port vent surge tank 
169 Rear spar 
170 Wing rib construction 
171 Front spar 
172 Leading edge slat segments 
173 Slat guide rails 
174 Rotary actuators 
175 Slat operating links 
176 Pressure refuelling connectors 
177 Port wing integral fuel tank 
178 Wing stringers 
179 Wing skin plating 
180 Four-wheel main undercarriage bogie 
181 Mainwheel leg 
182 Undercarriage leg side struts 
183 Port wing dry bay 
184 Inboard auxiliary fuel tank 
185 Engine bleed air ducting 
186 Slat drive motor 
187 Landing arid taxiing lamps 
188 Inboard leading edge slat 
189 Slat open position 
190 Port engine cowlings 
191 Intake de-icing air duct 
192 Port engine intake 
193 Pratt & Whitney JT9D-7R4 turbofan 
194 Engine mounting pylon 
195 Oil tank 
196 Fan air exhaust duct 
197 Hot stream exhaust nozzle 

Aviation Safety Digest 111 I 31 


