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Accident to DC. 4 at Brisbane 
(A ll times are expressed in Eastern Standard Time based on the 24 hour clock) 

At 0229 hours on 24th May, 1961, Douglas DC.4 aircraft VH-TAA under the command of 
Captain P. J. Norriss with First Officer N. K. Ada ms and with 12,309 lbs. of freight and mail aboard, 

departed Sydney for Brisbane on the final stage of a regular freight service from Melbourne to Bris
bane. The route flown was via West Maitland, Point Lookout and Casino at cruising fl ight level 90. 

At 0425 hours when the aircraft reported 30 miles sou·th of Brisbane Airport it was given landing 
information by Brisbane Tower. Nine minutes later, when the capt ain reported that he had the field 
in sight, the aircraft was observed by the airport controller. At 0441 hours when the aircraft had 

not landed, it was fou nd that communication with it had been lost. The wreckage of the aircraft 

was located 2 hours 15 minutes later on Bulwer Island in a position 2.5 miles north-east of Brisbane 
Airport. The impact had occurred in a tidal mangrove covered mud flat, both crew members had 
lost their lives and the aircraft had been dest royed by impact forces. 

THE AIRCRAFT 

Douglas DC.4 a ircraft VH;TAA 
was owned by the Australian 
National Airlines Commission 
and operated by Trans Australia 
Airlines, Melbourne, Victoria. At 
the time of the accident the air
craft was engaged on a regular 
public transport freight service, 
designated by the operator as 
Flight 1902, which was scheduled 
to commence at Melbourne at 
2230 hours on 23rd May and to 
arrive in Brisbane at 0500 hours 
on 24th May. 

The aircraft was manufactured 
by the Douglas Aircraft Co., 
U.S.A., in 1946 and had bee11 
op\erated and maintained by 
T rans Australia Airlines through
ou t the whole of it s life of 46,006 
fl y ing hours. During the last 2! 
years of its l ife the aircraft had 
been used almost exclusively for 
the carriage of freight between 
major airports in Australia. 
Apar t from the removal of the 
passenger seats and buffet equip
ment and the installation of ply-

MARCH, 1 9 6 2 

wood panels to protect the in
terior of the structure, no major 
modifications were made to the 
aircraft in its conversion for 
freight - carrying operations. It 
was powered by four Pratt and 
Whitney R2000-D5 engines each 
developing 1450 b .h.p. and driv
ing three-bladed Hamilton stand
a"rd hydromatic propellers. No 
unserviceabilities in the aircraft 
were reported by the crew at 
Sydney and there was no evi
dence of any unserviceabilities 
developing subsequently in flight. 
All the required maintenance in
spections had been carried out 
and were correctly certified. 

The aircraft had operated for 
4,576 hours since the last com
plete overhaul. With two minor 
exceptions all mandatory modi
fications for Douglas DC.4 air
craft had been carried out and 
all the installed components of 
the aircraft were operating with
in their approved periods of ser
vice. It was determined that 
the two minor irregularities did 
not in any way contribute to 
the accident. 

HISTORY OF THE FLIGHT 

VH-TAA departed Melbourne 
at 2254 hours on 23rd May. The 
flight to Sydney was conducted 
on the prescribed route via Can
berra at cruising flight level 90 
and the aircraft landed at Syd
ney at 0048 hours on 24th May. 
The aircraft was on the ground 
in Sydney for 99 minutes in 
which time it was refuelled, the 
load was revised, the crew had 
a meal and completed the pre
fl ight requirements for the 
flight to Brisbane. 

The aircraft was flown in fine, 
clear weather conditions be
tween Melbourne and Sydney, 
and before departing for Bris
bane, Captain N orriss obtained 
a meteorological briefing at the 
Sydney Avmet Office. The fore
cast indicated that en route 
weather conditions would again 
be fine with no cloud or turbu
lence at the planned cruising 
flight level 90. In the Brisbane 
terminal area smoke haze was 
expected with a vis ibility of 
eight miles and a ground wind 
of 6 knots from the south-west. 
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Only a slight trace of cloud at 
5,000 feet was forecast. T he 
actual weather encountered at 
Brisbane was not significantly 
different from that forecast for 
the area. 

The flight plan submitted and 
approved at Sy<lney prior to 
the aircraft's departure inrlica
tPr1 that the aircraft would take 
129 minutes to reach nrish;ine 
f..,llnmincr t l,e nrP<:r-riher1 traC'k 
vi:i. \V,.~t l\lf;iitlancl. Point T .()(~k-
011t :inrl C;:i~ino. Th., fuel co111-
11n~~t:nn s incFcatecl th::it the ;iir
rr;:ift'<: p~<luranre ra";:iC"itv wn11ld 
j--p <:11ffirie11t to provirle fnr the 
fl:,.,.h.t to Rri~l'ane <l"r1 a further 
:n. ho"rs rr•i<:i..,P" fliP-ht or 4~ 

hn"rs 0f holclino- hefore fuel ex
haustion would occur. 

At fY?27 h0nrs th,. airrra ft 
tnnk-nff on rnnwav 16 at Svcl
r>PV ,,..,'1 <:f>t ,..nJtr<:e a.t ()? '>Q hnnrs 
rli111l'inp- to fli!!ht level 90. Posi
tfr'\•1 rPntlrts \VP1·e rPrPivPrl as 

t.he airr-n1ft re::iched \Vest Mait
bncl. 80 DME WP<:t Maitl::i.11d. 
Pni· .. ~ Loolrn11t and Ca5ino. None 
of these r eports contained any 
hint of 1inl!snal circllmstance 
which might have affeded the 
0rwration of the aircraft. The 
a i rr-.r:i H. still at flight I eve! 90. 
r~prwted reaching- Casino at 
0406 hours and gave its estima
ted time of arrival at Brisbane 
as 0435 hours. At this point a 
clearance for the descent from 
crius111g level was issued by 
Brisbane area control but since 
there was no conflicting- traffic, 
the terms of the clea rance only 
embraced the tracking and ter
rain clearance requirements. 

At 0425 hours VH-TAA called 
Brishane tower on a frequency 
of 118.1 me and reoorted its posi
tion as being 30 miles from 
Brisbane by reference to Dis
tance Measuring Equipment 
(DME). The airport controller 
on duty authorised continuance 
of the descent, nominated run
away 22 for the landing and pro
vided the information that the 
wind was 5 knots from the south 
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and the altimeter setting (QNH) 
was 1023 mbs. A further report 
when the airport was in sight 
fr r m the aircraft. was requested. 
At 0434 ho11rs. when the air
port controller received a re
po•·t from the aircraft "fielcl in 
~;g-ht" he oh~erved its navig-a
ti"'l lio·ht<:. an::irrntlv in the nor
m;i l nn<;ition for sud1 a renort. 
and rleq1·erJ tht> a.iffraft to make 
a. vi~·1:il '11lf)1"";1"'1 tn the n111wa.v 
repor1"ing- ag-ain wh"n on hase 
Ip,.,. of thP ci1·(""it. The aC'know
lprlrre"1 ,.nt of th;., ,.],..,ranee was 
1:he l::i <:t tr:in<:111ission heard 
from the aircraft. 

The airnort rontrn11er exnect
ed the ;iircraft to land at an
n1·nv im:itelv 0440 hnur<: and, 
wl1e11 1°0 r<-'nnrt h;id hPen re
cP.;"Prl hv th1 <: t;111e hP he<:!an to 
~""'·~h vi~,,., llv for the aircraft. 
Being tp·· ,hle to see the navig-a
tion [irrhts in the circ11;t arPa 
0r on the g-r01,,1 rl he called the 
,, ;rcn1ft on 118. l rnc at 0441 
T'1ere w;is no response and the 
distress nhase of search and res
c11e nrocedures w;i.<; instituted at 
0443 hours. At 0656 hours the 
wreC'ka~e of the aircraft was lo
c;i.tecl by a searching- aircraft on 
Bulwer Tsland which is situated 
in the Brisbane River. The ac
cident had occurred at a point 
1.65 miles on a bearing of 081 
degrees magnetic from the 
threshold of runway 22 at Bris
bane Airport (see Fig. 1). 

INVESTIGATION 

The Accident Locale 

Brisbane Airport is situated 
four miles north-east of the 
city of Brisbane on a flat plain 
two miles from the coast and 
its southern boundary is skirted 
by the Brisbane River, within 
which Bulwer Island is situated. 
T he island is uninhabited and the 
aircraft had crashed onto a tidal 
mud flat densely covered with 
mangrove trees (see Fig. 2). 
The airport is seven feet above 

mean sea level and its density 
altitude at the time of the ac
cident was minus 360 feet. 

Both runways at Brisbane air
port are equipped with low in
tensity. .omni-directional light
ing. The radio-navigation aids 
available at Brisbane consist of 
a visual-aural range (V.A.R.) 
transmitting on a frequenc~r of 
110.9 mes.. dista nce measuring 
equipment (D.M.E.) on a fre
quency of 206/224 mes.. an ap
proach localiser serving nm
way 22 transmitting on a fre
quency of 109.9 mes. and a non
directional beacon ( N.D.B. ) 
transmittinP" on 216 kcs. All of 
these radio navigation aids are 
located on the airport and were 
fun ctioning correctly at the time 
of the accident. 

Wreckage Examination 

Attempts to operate vehicles 
into the accident site for the re
removal of components were un
successful because of the nature 
of t he surface. The early activi
t y was, t herefore, concentrated 
on acurately establishing the 
configuration of the wreckage 
and ra ising the movable compon
ents above the level of the peak 
t ides which were expected to 
cover the area three days after 
the accident. All of the com
ponents required for testing or 
for workshop examination \.vere 
ultimately extricated by man
handling or, in the case of 
heavier items, by winching the 
components on specially con
structed sleds across mud areas 
cleared of mangrove vegeta
tion. Although the extremely 
difficult condition of soft mud 
and dense mangroves at the ac
cident site (see Fig. 3) was ac
centuated by tidal action and by 
heavy rain the early precaution
ary action taken was successful 
in that the engineering conclu
sions were unhampered by salt 
water corrosion, by weathering 
or by an unpremeditated dis
turbance of the wreckage. 

AVIATION SA FE T Y DIGEST 

PARKING APRON THRESHOLD OF RUNWAY 22 

BRISBANE TOWER 

IMPACT POINT WRECKAGE 

FIG. 1. 
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Although the whole of the air
craft was accounted for at the 
accident site, a most thorough 
examination of the wreckage, 
functional testing of as many 
components as lent themselves to 
this process and exploration of 
a wide range of possible system 
or structural faults failed to re
veal any matter which could ex
plain this accident. Nevertheless, 
a great number of facts were es
tablished which, in the overall 
pattern of the investigation 
either served to exclude or to 
lend support to the possible ex
planations of this accident. 

The functional state of the 
aircraft immediately prior to the 
impact was established with a 
reasonable degree of certainty. 
The undercarriage and wing 

flaps were in their fully retract· 
ed positions whilst the lan<ling 
lights were extended but not 
switched on. All four propel
lers were rotating but none of the 
engines were delivering power. 
The heading of the aircraft at 
the time of impact was 358 de
grees magnetic a nd the forward 
speed was probably between 115 
and 125 knots. The aircraft was 
banked some 10 degrees to port 
and the flight path angle was 
approximately seven degrees be
low the horizontal. This evi
dence carries no suggestion that 
there was a complete loss of 
control in the aerodynamic 
sense prior to this accident. 

All major components were lo
cated in the area of the princi-

FIG. 2. 

pal impact and there is no evi
dence of any structural fai lure, 
fire, explosion or of any other 
event which would have affect ed 
t he integrity of the aircraft in 
fl ight. There is no evidence to 
suggest that any of the fl ight 
control systems w ere not func
tioning correctly or that any of 
the hydraulic, electric, radio or 
other systems required for safe 
fl ig ht were not capabl e of nor
mal ope ration. The most sig
nificant featu re in this area, 
perhaps, w as the evidence that 
a ll electrical and radio syst ems 
had been disconnected from t he 
aircraft's electrical power sour
ces prior to the impact by move
ment of t he emergency discon
nect switch, which is located in 
the cockpit overhead panel. 

A most careful examination of 
the engines and propellers to
gether with their associated con
t rol systems and the ignition, 
fu el and lubrication services has 
failed to reveal any circum
stances which might have pre
vented the crew from utilizing 
up to full power on all four 
engines . Uncontaminated fuel 
of the correct grade was fo und 
in t he fuel lines leading to the 
fuel feed valve where fuel enter s 
t he induction section of the en
g ine and it is appare nt that, 
with the propellers windmilling, 
some fuel must have been cir
culating t hrough all four en
g ines. It was concluded, how
eve r, t hat all fou r of t he engine 
ignition switches were probably 
in the OFF position at t he t ime 
of impact. 

T he ai rcraft's flight deck was 
very severely damaged in t he 
impact (see Fig. 4), so that prac
t ically no significant informa
tion was obtained from t he 
cockpit dial indicators and only 
corroborated evidence can be ac
cepted in respect of the positions 
of most cockpit controls. Both 
crew seat s were also severely 
damaged and had separated 
from the fl oor. F irst Officer 
Adams' body when found was still 
strapped into t he right hand 
scat which had been adjusted 
prio r to t he accident to the low
est available position and fully 
forward. Captain Norriss' body 
was found some S feet from his 
seat , the belt of which was in 
the unfastened condition. The 
chair had been adjusted prior to 
the impact to the second lowest 
avaliable position and, although 
the fore-a nd-a ft adjustment 
could not be reliably dete rmined, 
it is probable that it \.Vas posi
t ioned against t he aft stop at 
the time of impact . 

The Aircraft Load 

The cargo consisted of 11,151 
lb. of mixed freight comprising 
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some 400 items and 1,158 lb. of 
mail in 51 bags. Relatively litt le 
damage occurred to the cargo 
in the impact although in the 
sudden decelerati on it shifted 
forward in bulk breaking the tie
down ropes and displacing the 
forward cabin bulkhead. 

At t he time of the accident it 
was es timated that the all-up
weight of the aircraft was 
58,771 lb. which is 4,729 lb. less 
than the maximum per missible 
landing weight for Brisbane. 

A load distribution sheet was 
compiled at Sydney prior to the 
aircraft's departure and the air
craft's centre of gravity was es
tablished as being within per
mis'sible limits. Because of t he 
major disturbance of the load in 
the impact it was not possible to 
confirm the accuracy of the load 
distribution sheet other than for 
arithmet ic correctness. 

Crew His tory 

Captain Patrick James Nor
riss was 45 years of age and his 
total fl ying experience amounted 
to 13,019 hours of which 11,367 
hours had been gained in com
mand including 378 hou rs in 
command of DC.4 t ype aircraft. 
Jn September, 1960, having satis
factorily completed all the neces
sary training requirements, he 
was promoted to Captain on 
DC.4 ai rcraft. On J 9th March, 
1961, Captain Nor riss satisfac
torily completed a f light pro
ficiency check on a DC.4 aircraft 
and this was h is last check prior 
to the accident. He held a cur
rent First Class Airline Trans
port Pilot Licence and a First 
Class Instrument Rating. 

First Officer Noel Keith 
Adams was 25i years of age and 
his flying experience totalled 
3,132 hours which included 821 

hours of command experience 
ga ined on DC.3 and Convair 440 
aircraf t and 406 hours as first 
officer on DC.4 aircraft. He was 
employed by Trans Australia 
Airlines in Jun e, 1960, and two 
months late r, on completion of 
the necessary engfneering and 
flyin g training, he was issued 
wi th a Second Class Airline 
Transport Pilot Licence endor
sed fo r DC.4 type ai rcraft. First 
Officer Adam's last flight profici
ency check on a DC.4 aircraft 
was in January, 1961, and this 
was completed to a satisfactory 
standard. · At the t ime of the ac
ciclen t his Second Class Airline 
Transport Pilot Licence was 
current and he also held a Sec
ond Class Tnstrument Rating. 

The Fligh t Path 

VII-TAA arrived over Bris
bane 1 i); hours before t he begin
ning of daylight with a clear 
sky and no moon. There was no 
evidence of any circumstance 
existing in the Brisbane a rea at 
lhis time which might have pres
ented any abnormal hazard to 
the safe operation of the ai;
craft. 

Evidence was obtained from 17 
witnesses who saw the aircraft 
during the last six miles of its 
flight. A further 28 people who 
heard the aircraft in t he Bris
bane area shortly before the ac
cident also gave evidence. A 
series of simulation flights were 
conducted in Brisbane in order 
to test the reliability of the .ob
servations made by the signifi 
cant witnesses an d to crystal
lise the conclusions which rnight 
be drawn from this evidence. It 
is apparent that the t rack fol 
lowed by the aircraft in the vi
cinity of Brisbane Airport in
volved no s ignificant departure 
from the track normally follow
ed by aircraft arriving from the 
south and carrying out a visual 
left-hand circuit fo r a landing 
on runway 22 (see Fig 5). 
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From t he evidence of the eye
witnesses an d t he results of the 
simulat ion fli g hts it was al so 
posibl e to deduce some fact s 
as to t he profi le of t he air
craft's [light pa th in this 
area. It seems that althoug h 
lhe a ircraft entered t he circui t 
a rea and turned on to t he down
w ing leg at the normal heig ht 
of 1,000-1.200 feet , the impact oc
curred only t hree m iles beyond 
t his point . The aircraft came 
under t he not ice o f a number of 
e\·ewitnesses durin g t he last H 
n~iles of its fl ig ht prima rily be
cause it was abnormall y low and 
continu ing t o descend wi t h littl e 
engine noise apparent. Alth oug h 
the prec ise point a t which the 
des•ent below normal circuit 
heig-ht \ommenced has not been 
e<;tabli shed from the witn ess evi
cl ~nce. th e range was na rrowed 
t n a small se~·m en t of fli g·ht 
n'l t h 11- miles in lenf>'th. Specinl 
te"t descents at idli ng eng-in e 
n0":er wr re co11cl11cterl in a DC.4 
" ircr1 ft s imila rl v loaded and the 
res11 lts of t hese tests po;nt to 
the nroh:ihil ity tha t the descent 
o f VH -TAA comm enced 1.8 
miles short of the impact point 
assnming this was the power 
condition which pertained. All 
possible commencing- point s 
w ithin th e establ ished rang e 
succeed the point a t which the 
last transmission wa s made from 
the a ircraft. 

A lthough no evidence was 
available from th e airc raft clock 
or from t he crew watches it w:is 
deduced from the wit ness ev idence 
that t he impa ct probablv occur red 
between 0436 and 0437 hour s. 
This propos ition implies that the 
<>.ircraft was fo ur mi les south of 
the a irpor t and five mil es from 
the impact point when t he " fi eld
in-s igh t" re1iort w as g iven t o the 
ai rport controll er. It was det er
mined beyond reasonable doubt 
that t his transm ission , w hich 
seems to have been quite normal 
in every respect, was made 1-iy 
Captain Norriss as were all th e 
previous transm issions from the 
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a ircraft during t he flight from 
Sydney. H aving regard to the 
normal division of cockpi t clut iPs 
on this flight it is most prob
abl e, therefore, t hat t he ai rcraft 
was being flown by Firs t Officer 
Adams duri ng t he approach to 
Brisbane Airport. 

The g eneral picture of the fin al 
fl ight pa th which can be drawn 
from the ev idence th erefore is 
one of an a ircraft entering the 
Brisba ne circuit area in a per
fectly normal manner. T o all 
externa l appearances t he heig ht , 
entry poi11 t , speed, en gi ne power 
and lig hts di splayed were con
sistent w ith normal opera ting 
practices. The a ircraft was un
der control and was steered into 
t he cirn1it pat tern without any 
hint of an im min ent disaster. 
Howeve r, from a pos iti on on the 
down-wind leg approx ima tely op
posite the m id-point of runway 
22. t he aircraft comm enced a 
steady but hig h-ra te descent 
w ith little or no eng in e power 
being delivered. The descent 
pa t h was quite simila r to t he 
expected power-off glide pa th for 
t his t ype of a ircraft bu t it ap
parently remained under ade
quate aerodynamic con t rol right 
up to the point o f impact. In 
t he final stages of flig ht the re is 
some evidence tha t the a ircraft 
was banked to port a nd turned 
left some 40 degrees from t he 
clow n-wind heading . T here are 
several possible explanat ions of 
this circumstance but it occur
red at such a low heigh t that it 
can only be reg arded as inci
dental to the acident. 

Medical Evidence 

There is no ev idence in the 
medical history or in t he post
mortem examination of F irst 
Officer Adams to suggest that 
he wa s or was lii<ely to have 
been incapacitated by any patho
logical condition or that his phy
sical and mental responses were 
affected by any circumst ance oc
cu rr ing in th is flig ht. His death 

\\'as due to a n injury sustained in 
the impact. \ i\f ith one exception 
i t may also be said that the 
medical his tory of Capt ain Nor
riss contai ns no evidence wh ich 
might he sig nificant in t he con
sideration of thi s accidet. It 
IY:\ S iounrl . however, in the pos t. · 
mortem exam in at ion that his 
death w as du e to a cardiac fail
nre a ri ~ing- from a condition of 
mvncardit is or inflammation of 
the heart muscl e. The in iu ries 
s11.stai11 ed by Captain Norriss in 
the i111 oact were not such t hat 
immedi ate death woul d be ex
pected from t hese injuries alone. 

N n ohvious ca uc;e fo r t he myo
c;i. rcliti c; w as foun d in t h is in
stance but it was of relatively 
rrc-ent onsf't and would have 
heen virtuallv impossible t o de
tect during life. 

T he cardiac failure arising 
frnm th; s condi tion mav have oc
cwrprl before or after impact 
amt the prem onitory symptoms 
of the attack may r an ire from 
n0ne a t all t o a v;:ig-ue feeling of 
cli ~cnmfort for any period up to 
30 minutes before the attack fol 
lowed bv breathl essness or 
conghin g for a shor t period of 
mi nutes prior to the ca rqiac 
failure. To the circumstances of 
this accident it is per haps most 
significant that the attack can 
occur at any t ime w ithout warn 
ing- and can involve an almost 
im 111 edia t e loss of consciousness. 
Tt is also sig nificant tha t , if 
there was any per iod of time 
bet ween the onset of t he attack 
and the loss of consciou sness, 
one of th e measures aclootrd for 
relief might be t he undoin~ of 
the safet v belt or the pu·.l;ing 
hack of the seat or both t hese 
<>.ctions as well as an attempt to 
st and up. 

There is some ev idence that 
onlv t wo mont hs prior to this 
accident. Capta in Norriss was ob
served to become dist r essed by 
minor exer t ion. The m edical 
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evidence is insufficient to est ab
lish whether this was sympto
matic of the condit ion which 
Ltltimately caused his death. T he 
last electrocardiogram examina
tion undertaken by Captain Nor
r iss was in September, 1960 and 
it was qui te normal but the con
dition of myocarditis cannot be 
detected in t his fo rm of exami
nation. Captai n Norriss is not 
known to have suffered any ail
ment li kely to have generated 
or accele rated the condition. 
There is no evidence that the 
crew's performance was affected 
by fatigue a nd the medical opin
ion is t ha t fatigue cannot be 
associa ted w ith Captain Norriss' 
hear t condi t ion or wit h th e time 
a t w hich the heart failure oc
curred. 

Althoug h the medical evi
dence ·was insufficient to est ab-
1 ish concl usively whether Cap
tain Norriss died before or after 
the impact it was the opinion of 
medieal specialists that t he rela
t ively minor deg ree of haemorr
hage was ve ry slig htly sugges
tive of cardiac failure before t he 
impact. T he medical evidence 
le ft no doubt however t hat t he 
captain suffered a cardiac failure 
a nd it pointed st rong ly to t he con -

clusion that t his was the cause of 
his dea th. 

ANALYSIS 
In considering t he cause of 

this accident t her e are t hree fun
damental conclusions ansmg 
from the evidence on which to 
focus -

(a) Althoug h t he a ircraft was 
fully airworthy and, in the 
engineering sense, capable 
of being operated normal
ly, it struck the g round with 
no engine power being de
livered and with some 
crash/ fire precautions hav
ing been taken. 

(b) The a ircraft was operating 
normally until it r eached 
the mid-posit ion of the 
down wind leg w here a 
rapid power-off descent was 
commenced and cont inued 
without loss of aerody
na mic control until t he 
accident occurred. 

( c) T he capta in's safety belt was 
not fastened at t he t im e of 
t he impact and he had suf
fered a cardiac fai lur e. 

A lthoug h t he fundamental en
g ineering conclusion contains no 
complete ex planation of this ac
c ident, it does contain t wo very 
significant points . Tt is clear 

FIG. 3. 

t hat no power was being deliver
ed by any engine at the t ime of 
impact although there was no 
eng ineering reason why full 
power on a ll four engines could 
not have been utilised by the 
crew rig ht up to this point. This 
fact has added significance be
cause it supports t he w itness 
evidence of a descent wit h no 
audible eng ine noise. I t is also 
clear t ha t t he a ircraft was pre
pared for the impact at least to 
the dtent t hat a ll el ectrical 
power and ig ni tion were swi tch
ed off. This is sign ifi cant because 
it dispels any v iew that neither 
member of t he crew were aware 
of t he seriousness of the sit11a 
tion whi ch th e aircraft had 
reached. F urther mor e, it shows 
tha t , although there was no 
means in t he time available of 
overcoming- the emergency sit
uation which had arisen, a t least 
one m ember of the cr ew was 
still capable of ra t ional action. 
T he proposition that t he air
craft remained under control in 
the aerodynamic s ense during 
this descent is also consistent 
wit h this view. 

A w ide range of hypotheses was 
examined in an endeavour to ad
vance a n operational reason t o 
explain why an a ircraft would 



suddenly--enter a rapid but ap
parently controlled descent 011 

the downwind leg of a visual cir
cuit and strike the ground with
out there being any evidence of 
recovery action. There is no 
support for the proposition that 
this was a landing approach on 
to an illusory runway since there 
were no lights in the immediate 
area of the impact and the 
undercarriage and flaps were not 
ext ended . It is al so highly improb
able that any reference to in
<1.dequate visual cues or any mis
reading or maHunction of the 
a l ti meter deceived the crew as 
to the real height of the air
craft si nce it passed over a large 
and brightly illuminated oil stor
age depot at a height of some 
300 feet only ! mile before im
pact. A simulation of the flight 
path in similar circumstances 
showed clearly that this was a 
dominant and unambiguous point 
of reference. The evidence of 
preparations in the cockpit for 
the impact supports t he view 
that the crew were well aware 
o f the dangerously low height 
which had been reached. 

A w ide range of emergency 
situations w hich might have in
duced loss of control, errors of 
judgment or serious di stractions 
sufficient to cause this accident 
was examined a nd, in each hypo
thetical s ituation, it was found 
that the propos ition either ran 
contrary to the evidence or was 
unsupported in any way. It i ~ 
most difficult t o envisage any 
emergency s ituation arising at 
this point in the preparation for 
landing which would induce the 
crew to avoid using eng ine 
power, either in the recovery 
action itself, or, in the last re
sort, to avoid an accident, unless 
that emergency itself involved 
the complete loss of power on 
a ll four engines . 

Considera tion of the funda
mental medical conclusion alone 
a lso afforded no ready explana
tion of this accident. Accepting 
the probability that the captain's 
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death occurred suddenly in 
flight, the presence of a compe
tent and experienced first officer 
should have been an adequate 
safeguard against an accident 
of this nature. There is no sug
gestion that the first officer was 
also incapacitated but there ic; 
little doubt tha t a sudden col
lapse by the captain would have 
induced a major distraction of 
his attention for som e period. 
The evidence that aerodynamic 
control of the aircraft was re
ta ined and that it was prepared 
for the impact indicates that this 
distraction did not persist for 
sufficiently long to cause t he ac
cident. 

In the light of a ll the evidence 
it is entirely reasonable to be
lieve that this accident was as
sociated with events a rising 
from the heart attack suffered 
by Captain Norriss. The evi
dence that his seat bel t was un
fastened and that a premonitory 
symptom of the attack might he 
a desire to stand up for some re
lief led to a consideration of the 
ways in which collapse of the 

FIG. 4. 

captain could deprive the fi rst 
officer of t he ability to ut ilise 
engme power. After discussion 

-and experiment a quite feasible 
mode of collapse which would 
have just this effect became 
clear. It envisages the captain 
mov ing his seat to the rear, un
faste11i11g his seat belt, standing 
and turning half-right in the 
no rmal actions to leave t he seat 
and then collapsing across the 
engine control console w ith his 
body falling so as to bring all 
throttles to the fully closed posi
tion and moving all pitch control 
levers towards the full fine posi
t ion. The experiments also 
confirmed that, with a body in 
t his position, it would be impos
s ible for the firs t officer to re
move the obstruction so as to 
regain engme power control 
w ithout leaving his seat and 
abandoning control of the air
craft for an intolerabl e period 
of t ime. There would also be 
some forward pressure on the 
control column from t he cap
tain's legs which could be over
ridden without difficulty by t he 
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first officer but, nevertheless, 
would be sufficient to cause nose 
down pitching if counteracting 
pressure was not continuously 
applied. 

it seems that the period within 
which the collapse of Captain 
Nor riss must have occurred can 
be narrowed t o the half minute 
or 1:1 miles of fl ight path between 
the turn on to t he clown-wind leg 
and the mid-position of this leg 
where t he abnormal descent com
menced. The fact that Captain 
Norri ss himself gave the field in 
sight report only four miles south 
of the airport indicates that there 
was little or no warning of his 
coll apse. This is completely con
sistent with the range of possibi
lit ies described in the medical 
evidence. The p roposition of a 
collapse in this segment of the 
flight path also introduces a 
logical explanauon of the under
carriage and flaps being in their 
retracted positions at impact. 
The evidence indicates that the 
emergency situation arose at or 
prior to the aircraft reaching the 
mid-downwind position . In t he 
kn own circumstances of this a ir
craft's approach to the airport it 
could not be expected that the 
nndercarriage would be extend
ed until after t his position had 
been passed. 

Although the first stage of flap 
extension is often taken prior to 
t his poin t it is by no means un
usual for this action to be delayed 
until a later point in the flight 
path is reached when there is no 
excess heig ht or speed to be lost. 
It is entirely reasonable to as
sttme, therefore, that the emer
gency arose before the exten~ion 
of either flap s or undercarriage 
had been caried out and, in view 
of the nature of the emergency 
w hich is postulated, it could not 
be expected that the first officer 
would take these actions subse
quently. 

The mode of collapse envisaged 
offers a complete explanation of 
the otherwise inexplicable evi
dence, that this descent occurred 
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.vithout engine power being ap
plied at any time. It is com
patible with the evidence that, 
in the engineering sense, this 
power was available at all times. 
It explains why no feathering 
action was taken despite the ap
parent lack of power and it clari
fies the apparent resignation of 
the first officer to the inevit
ability of an accident as is re
flected in the actions to switch off 
the electrical power and engine 
ignition before the impact. It is 
compatible with the evidence that 
the aircraft remained under con
trol throughout the descent and 
it gives a ready explanation of 
the fact that no emergency call 
was made on the radio. If both 
crew members had been com
petent to jointly deal with th~ 
emergency which arose, the first 
officer, during the 55 seconds 
which the descent woul<l occupy, 
would have had time to give 
some indication to the a irport 
controller that an emergency ex
isted although it is by no means 
certain that he would clo so. H 
the fi rst officer was obliged to 
cope w ith this emergency alone, 
however. he could not be expect
ed to make any transmission in 
the time available. 

Another feature of the evi
dence which puzzled the investi
gators until this propos ition had 
been developed was t he fact that 
the landing lights were in the ex
tended position at impact and yet 
even the closest eyewitnesses 
denied that they were illuminated 
at any time during the descent. 
It is most difficult to conceive of 
any pilot attempting a crash 
landing at night on unki10wn ter
rain without, at some point in 
the descent, using the landing 
lights to gain some appreciation 
of the terrain or to select t he 
most favourable terrain within 
the usable area. The landing 
light extension and illumination 
switches for this aircraft are 
situated in the ceiling panel im
mediately above the captain's 
position and they cannot be 
reached by the first officer whilst 

he is in his seat with the belt 
snugly fastened. It is entirely 
feasible that the lights were ex
tended by Captain Norris when 
he was capable of doino· so earlier 
• b 

111 the approach so that t hey 
would be ready for immediate 
t!Se when required fbr the normal 
landing. The fact that they were 
not subsequen lly used despite a 
pressing need can only be at
tributed to the fact that the cap
tain was then incapable of actua
t ing the switches and t he first 
officer was unable t o take th e 
steps necessary to reach them. 

Several other possible ways in 
which the operation of the air
craft might have been affected 
by the captain under the influence 
of a disordered cardiac function 
were also examined. It is con
cluded that the evidence did not 
a~m it any possibility that a phy
sical collapse by Captain Norriss 
could have affected any other en
gine controls such as the mixture 
levers or the fuel tank selector 
levers so as to produce the known 
circumstances of the final flight 
path. It has been shown by ex
periment to be extremely tl!l

likely that any mode of coilapse 
in or from a seated position, even 
with the safety belt unfas tened, 
would affect control of t!1e air
craft or of the engine power in 
a manner consistent with the c.:vi
dence in this accident.. Tbe in
Yei-:tigators have also considered 
the possibili ty of irra tio:lal be
haviour of the captain in 1he 
premonitory stages of his ca!·di
ac failure, being a ca t~ !>al fa,·tr; r 
in the accident. This 1-.ypJt hr.sis 
was not supported by any evi
dence and it is d ifficult lo believe 
that any irrational act ::iffecting 
the operation of the engines 
could go unnoticed .)r could re
main long undetected by the first 
officer. There was no e'•1'1rnce 
of any confliction between th e 
captain and the first officer in the 
control of the aircr;ift and it is 
considered that the possibili ty 
of irrational behaviour hy Cap
tain Norriss cannot he Si!pporterl 
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as a significant facto r 111 this 
accident. 

The opinion forme'.i as t'.) the 
cause of this accident was 011iy 
r eached after ca reft:'t examina
tion of a wide ra ng e ~-, f hypo
theses . None of t he rd t !rna ~ive 
explanations were acc(·ptable in 
the l ight of t he firm ly ::s~abiished 
evidence a nd none o f them \\·ere 
supported so strongl_v by :::;·curn 
stant ial evidence as wa5 the vic·w 
t hat Captain Nor ri ss' heart f;iil 
ure occurred on tb e do"\' 11 ·W ind 
leg of the circuit and th ;it his 
coll apse deprived the Ii rst .1liicer 
of all engine power. This pro
posit ion in turn provi · lc!d a 1 P;1s 

onable ex planation of :>OIJH! i~erns 
of evidence w hich c•Ju .• d no t l~e 
explained in any ot her way. Some 
mi nor variations of th('.' acrc·pted 
m ode of collapse a re equally fea.~· 
ible hu t t hey all inv() lve r l ,1 .:;111g

of the engine pow ':!r lt!vr:·s and 
th e fo r m ing of a c0P1pletc ch
s trnction to t heir fur ~hc:· 11· nvr
ment. There was 110 ~11i:;-g-e-;t ion 
in the evidence t hat C'nn~·ain N<·r
r iss . whilst in n orm:i.1 he;i1th, 
undertook any act i 1>~1 li kel y t o 
endang-er his aircra[t r. 11 11 it is 
probable t hat Fir,;'.. Officer 
Adams. w ith out W'?.rn in g-, was 
presented with an eme:·g-e11cy 
s ituation wh ich wa<; li<~yrmc th e 
capacit y of one per s·1·1 :ilone to 
r P. ct i(y under th e circum<;ta11ccs. 
The evidence points to t h f: fact 
that h e took act ion ~o minimise 
the clangers of the imm:r: en~ in 1-
pact. 

CONCLUSION 

T he available evicl.~nc~ P• •ir.ts 
t o t he probabil ity t!iat t:i i<:> ac
cident was caused duri ng the p:-e
Janding circuit whe:1 Capia in 
Norriss e ndeavoured t::> 1~;nc liis 
seat under the influr.nce d a d is
ordered ca rdiac func~ i on <1.nu , in 
th e cou rse of so do i:ig. cc•ll apsc·<l 
across t he eng ine cont •01 c•111:;cle 
in such a way as t o br ing all 'c.nr 
throt t le lever s t o th e rlo~d pr.,:;i
tion depriv ing F irst O Aicer 
Ada ms of t he t hrottle m nv<-ni en t 
n ecessar y to avoid a c rash-land
ing off the airport. 
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Can You Handle It: ? 
Last winter the pilot of a Beaver aircraft attempted a 

"go-rou nd" from a n approach to a strip situated at an clevatio11 
of 2,900 feet. The engine did not develop full power when the 
t hrot tle w as opened and t he aircra ft struck sloping ground 
beyond the strip. The pilot a nd his passenger were not 
inj ured but t he a ircraf t was subst antially damaged. 

H aving comple ted a day of ag r icultural op erations at a 
country p r upen.y, t he a ircralt wa s uown to a h<:lO n ear a town 
a t WllH:ll tlle p11ot m tended to spend t ne 111g11t. An mw wmd 
app ruac11 was commenced towarels tl1e west but this was 
auandoned because of glare from the sun and a secon<l ap
pruacn was commenced uno the east. \iv hen over tne tnresno1d 
U1e pilot decided that he was too high and elected to "go 
round '. ·11,e tluotlle was opened aml tl1e fiaps pumped to tne 
rake-ofi posit10n ana it was theu reailsea that me tngiue was 
nc..H uevelupmg lull power. lhe a1 rcrart llew JU:::. t auuve t llt 
g1ounu buL c1...uid nut l)e cinnbeel away and wt1cu n lld U l ww11 

u ... yu11d tue stnp, it pa:::.sed rnruugn t wo wire Lellces. 1 he p11ot 
th ... n cut the eng1ue and with tne wllec1s on the grouuct t ne 
a1rcraft ran tnruugt1 uuee more tem:es, crossed a road, at 
wtllct1 pomt the unutrcar nage was brokc..n otf. Yet anot.1c.r ten cc 
was breachc..d and the sta1 buard wing struck a teieg; apn pu1e 
w hilst tne a ircratt was slidmg 3:>U teet be10re coming to rest 
in a sha ll ow swamp. 

T he inves tiga tion revealed that the p ilot had obtained his 
Beaver endorsement only some seventeen days prior to t ne 
accident and his experience on the t ype was very limited. He 
was not aware of the recommended m ixture temper ature ra nge 
for the engine and immediately pn or to the accideut the mixture 
was approximately 9 degrees Cent igrade below the minimum 
recommended temp erature. A n inspect1011 of t he engine failed 
to reveal a ny defect which m ay have resulted in a power loss 
but as wea t her condit ions at the t ime were conducive to car
burettor icing it was concluded t ha t t his was t he probable 
reason for t he loss of engine power. 

From t he evidence available it appears that the Beaver 
endorsement t rain ing had been inadequate in that the engine 
operating limitat ions were not sufficiently stressed. Apart from 
this it would seem reasonable to expect a pilot with aero
nautical experience in excess of 4,000 hou rs to have made it a 
personal responsibil ity to famil iar ise himself wit h the engine 
characterist ics. Apparently th is was not done. 

When traini ng for endorsement on a new type of aircraft, 
r em ember that it is not sufficient t o be a ble to perform smoot h 
take-offs and landings. E ngine handling is o f equal importa nce 
and if ig no red power may not be available when m ost needed. 
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Boeing 707 Wheels-Up 
At 2049 hours on 9th May, 1960, a Boeing 707 crashed "wheels up" at New York 

International Airport. Eight of the I 00 passengers received mild injuries during evacu
at ion and the aircraft susta ined major damage as a result of contact with the runway 
and ensuing fire. 

T he aircraft w hich was en
gag ed in a regula r flight departed 
from Los A ngeles at 1606 hours. 
The flig ht was routine and ap
p roaching the New York area the 
aircraft was descended in prepa ra
t ion for an instrument approach 
to runway 22L at Idlew ild. Ap
proach control established radar 
conlact with t he flight and vec
tored it to intercept the localizer 
course of the I.LS. about three 
miles north-east of the outer 
marke r. The flight was given 
the lat est wind and altimeter set 
ting and advised tha t the glide 
s lope was inoperative. The 
weathe r at the time was given by 
t he tower as ceiling measured 
400 feet va riable brok en, 700 feet 
overcast ; visib ility four miles in 
fog; wind from the south at ] SK; 
altimet er setting 29.49. 

The capta in testified t hat the 
trip f rom Los Angeles had been 
1 outine. Descent was m ade on 
ins tr um ents in the New York 
a rea in accordance w ith instruc
ti ons from New York cent re and 
Idlewild approach control. H e 
said t ha t th ey had been cleared 
t o make a localizer approach , 
t hat they in tercepted t he local
izer about t wo miles out side of 
the outer marker a t an a ltit ude 
o[ 1,500 feet, a nd that the aircraft 
was being operat ed in accordance 
wit h a ll prescr ibell in structi ons. 
H e tes tified t hat t he ILS ap
proach was compl et ely nor mal ; 
a irspeed was maintained constant 
at refe re nce plus 10 k not s 
( 141K); rate of sink was main
tained bet ween SOO and 700 feet 
per minute ; a nd tha t the a ircraf t 
was on the localizer from t he 
outer ma rker almost all t he way 

All times herein are GMT. 
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clo wn. The captain testified that 
he ident ifi ed the outer marker by 
the ADF's a nd t he flashing mark
er beacon li ght on the instrument 
panel but that the audible signal 
for the marker beacon had 
been turned off. He said 
the aircraft was being flown 
on autopilot; that it was on t he 
"localizer feature" of the "auto
matic coupler", and that he was 
controlling the altitude by use 
of t hrottle. T he captain said 
1 hat he did not recall "hitting" 
t he middle marker and "did not 
note anything that was other 
th an th e normal." 

T he captain further testified 
that the autopilot was operating 
properly and that there were no 
heading chang es made during the 
approach bu t that approximately 
two- thi rds of the di stance from 
the outer marker to the runway, 
w hile the aircraft was on the 
localizer , the autopilot, for un
kn ow n reasons, disengaged. 

T he captain further t estified 
that he es tablished visual contact 
wit h the run way shortl y after the 
autopilot disengaged. At that 
t ime . he said the aircraf t was 
about 100 feet to the rig ht of 
the runway and between SOO and 
1.000 feet from t he threshold at 
an alt itu de of approximat ely 400 
feet. After dropping full flaps 
he had to "S" the aircraft to line 
up with the run way. Approxi
mately ha lf way clow n the run
way anc] at an a ltitude of "about 
50 feet o r perhaps !es<;" he said 
he decided t o abandon the land
ing and go a round. He advanced 
t he power to approxmiately 
2.0/ 2.30 E P R and g ave the com
mand for 30 degrees of flaps and 
(or t he g ear t o be rai sed. H e 

also said t hat at t he time the 
command was gi ven to raise t he 
g ea r the a ircraft was t o the best 
of his knowledg e in a climbing 
attitude. When asked if t he 
aircra ft was climbing he replied, 
' ·W e w ere on the runway." 

The captain said he did not 
see the approach lights dur ing 
the approach. T hen, in answer to 
a quest ion of what possible fac
tors could have contributed to 
his "overshoot ", he said, "one, 
no a pproach lig hts. T w o, no 
gl ide pa t h. Three, t he automatic 
pilot became disengaged prior to 
the thr eshold of the runway." It 
mig h t be noted here t hat t he 
runway lig hts, narrow-gauge 
lig hts, cent rel ine lig hts, a nd the 
high-speed t axi lig hts are oper~
ted fro m a panel in t he control 
tower cab. I1ncluded in t he con
t rol panel is a monit or ing system 
which indicat es by a warn
ing light and buzzer if any 
one of t he lanes is not operating 
properly. Testi mony of the tower 
personnel indicated that all t he 
sys tem s were in operation and 
no outages or failures in the 
systems were indicated. 

The capta in stated that 1111 -

mediately af ter t ouchdown he 
hea rd t he la nding gear unsafe 
warni ng horn and immediately 
closed t he t hrottles. The ai r
craft set tled t o t he runway and 
slid to a stop with all t hree land
ing gears retract ed. He said 
t here was a fire warning sig nal 
for engines Nos . 2 and 3 and 
t hat he cut off the st art levers 
with the exception of No. 3 w hich 
was jammed. H e saw t ha t the 
fi rst officer had started t o acti
vate the fi r e bott les in Nos. 2 
and 3 eng ines but he did not 
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observe whethe r t he bott les 
were actuat ed. 

T he fi rs t officer testified sub
stant ially the same as the cap
tain t hat the fl ight approach 
into the New York area was 
comple tely normal. 

He stated that the approach 
speed of the a ircraft was con
st ant fro m t he outer marker in
bound at reference plus lOK. Also 
that t he rate of descent was nor
mal ; app roximately SOO feet/min. 

He tes tifi ed that he noted pas
sage of t he ou ter marker by t he 
ADF needles but could not see 
the flashing marker beacon be
cause it is located on the other 
s ide of the cockpit . H e also 
testified t hat he did not identify 
the middle marker because they 
were con tact before reaching it. 
He said, " I say we were contact 
bette r . . . half a mile from t he 
encl of the runw ay or a little 
better and t his is purely judg
ment." H e th en stated t hat the 
middle marker was located five
t enths o f a m ile from the encl 
of the runway. (The location of 
the middle marker for runway 
22L is actually six-tent hs nauti
cal miles from t he runway 
threshold.) 

Hle also sa id that just befo re 
becomi ng contact he "sensed" 
the a ircraft had started a sli ght 
right t urn and ont of t he corner 
of his eye he could see the auto
matic pilot disengage warning 
light fl ashing. T his warning light 
is located on t he lower left side 
of the centre instrument panel. 
Tt is below and sl ightly to t he 
right of t he a irways m arker 
beacon lig ht . 
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Vis ua l contact was es tablished 
t wo or t h ree seconds la ter and, 
according to t he fi rst officer, t he 
a ircraf t was about 150 feet t o 
the right of the run way centre
line and at an altitude of 4SO 
{eet. He sa id Captain Campbell 
lined t he ai rcraft up w it h the 
runway and co ntinued the ap
proach. H e could not estimate 
t he a lt it ude of the aircraft as it 
crossed t he threshold but did 
say it was approxima tely SO to 
7S {eet in the a ir a nd halfway 
dow n the runway ·when t he cap
tain initia ted a "go-around". H e 
sai d the captain t old him they 
were going around, applied 
power, and ordered 30 degrees of 
f laps and g ear up . H e fu rther 
slated t hat upon the captain's 
order he raised t he fl ap handle 
t o the 30 degree posi tion, noted 
t hat t he indicator began to move, 
and t hen raised the landing gear 
handle to the up position. H e 
sa id he did not k now w hether 
t he aircraft was still descen ding 
when he raised the gear beca use 
he w as occupied w ith check ing 
the fl ap and gear indications and 
was not looking out of the cock
pit. 

Ire sta ted that t he land ing gear 
warni ng horn did not sound unt il 
t he a ircraft cont acted the r un
way. As the aircraft slid to a 
halt t he fi re warning sounded 
for eng ines Nos. 2 and 3. H e 
stated tha t he a rmed th e fire 
selectors for t hese engines but 
t hat as he w as about t o actuate 
the exti nguisher all elect rical 
power went off the ai rcraft. 

After the aircraft came t o res t, 
evacuat ion of t he passengers 
was accomplished quickly but 
w ith some difficulty . The left 

front passenger loading door was 
opened by the captain and first 
officer and t he emergency chute 
was lowered . I t would not in
flate so the captai n, first officer, 
and two male passengers des
cended to the g round and held 
the chut e se cure. About 25 or 
30 pe rsons left t he aircraft by 
t his exit. 

F irefighting equipment arrived 
at the a ircraft promptly and im
media tely ext inguished fires 
which had developed on engines 
Nos. 2 and 3. 

INVE STIGATION 

A ll structural damag e to the 
aircra ft resulted from t he ai r
craft sliding along the runway 
on its fu selag e belly.' Examina
tion also revealed that t he dam 
age sustained by the Nos. 2 and 
3 powerplan t s was t he r esult of 
this contact w ith the r unway and 
the ensuing fire. Powerplant s 
Nos. 1 and 4 were undamaged. 
As a result of crew t estimony 
and examination of t he engines, 
a ll (ou r w ere determined to have 
been capable of normal operation 
prior to the accident. 

All the aircraft systems were 
check ed and found to he opera
ti ng normally. Tn addition, no 
evidence coul d be fo un d to in
dicate a ma lfunc t ion in t he auto
pilot . 

The a ircraft was equipped with 
a fl ig ht r ecorder w hi ch vvas op
erat ing properly during the ac
cident. The t ape covering the 
last porti on of the fl ight was 
read and foun d t o contain rathe r 
significa nt info r mation. Airspeed 
was found t o have been about 
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165K at the outer marker in
bound. It then increased to 
about 170K, for a period of about 
one minute. It then began to de
crease to approximately 141K at 
the middle marker; then to about 
128K at the first point of t ouch
down. 

The acceleration trace indicat
ed slight turbulence throughout 
the approach and a series of 
heavy accelerations at runway 
contact with several indicated 
peak loads of 3.2 and 4.2 gs. 

The heading trace from the 
outer marker inbound was ex
tremely erratic. The aircraft 
heading varied almost 30 degrees 
during the approach. 

The altitude recording and 
rates of descent calculated from 
it were also very significant. The 
aircraft crossed the outer marker 
at an a ltitude of about 1,200 feet. 
Its rate of descent during the 
next minute was approximately 
100 feet per minute. The rate 
of descent then increased to about 
1,200 feet/min. and the aircraft 
descended to about 650 feet. The 
descent continued at a m uch less
er rate for a short period and 
the ai rcraft then began a gentle 
climb as it reached the vicinity 
of the middle marker. Shortly 
after this the aircraft was again 
dived at a rate of at least 1,000 
feet/min. until it contacted the 
runway. 

The captain had logged flying 
time in excess of 27,000 hours of 
which approximately 750 hour s 
were in the Boeing 707. The fi rst 
officer had accumulated a t otal 
of 15,765 hours with 867 hours 
in the Boeing 707. 

ANALYSIS 

Nothing was found during the 
investigation of this accident 
which would indicate a failure or 
malfunction of the aircraft, its 
powerplants, or systems. I'n ad
dition, the crew members stated 
that the flight had been routine 
and that no discrepancies or mal-

14 

functions had been encountered. 
The flight recorder was also 
found to operate normally sub
sequent to the accident. It was 
also recalibrated and found to be 
accurate within tolerances pre
scribed by civil air regulations. 

No substantiating evidence 
was found to indicate a mal
function in the autopilot or to 
account for its disengagement as 
reported by t he captain. Even 
so, the alleged malfunction should 
not have affected the captain's 
ability to continue his approach 
successfully. By the captain's 
own testimony the aircraft was 
on the localizer centreline when 
the disengagement occurred. The 
copilot stated that he sensed a 
slight right turn and this is the 
only indication of any deviation 
for the flightpath as a result of 
the reported disengagement. The 
Board cannot therefore attach 
any s ignificance to a malfunction 
such as was reported. 

As for the captain's testimony 
concerning the three factor s cited 
to account for his overshooting 
the runway, the Board cannot 
agree that these should have had 
any serious adverse effects on the 
completion of a properly exe
cuted instrument approach. The 
malfunction of the aut opilot has 
been discussed above. In addition 
company regulations prohibit u se 
of the automatic pilot for a 
coupled instrument approach 
when no glide slope is available. 

The captain's allegation that 
the appr oach lights were not in 
operation appears to be unfound 
ed. No outage was recorded and 
numerous aircraft had made simi
lar aproaches immediately pre
ceding this flight. Also, al though 
the Board does not downgrade 
the importance or usefulness of 
approach lighting systems it does 
believe that this approach should 
have been completed successfully 
even w ithout such assistance. 
Even though the sky was over
cast it was daylight and there 

was adequate light; visibility was 
about four miles. Further, t he 
crew stat ed the runway was vis
ible immediately upon breaking 
out of the clouds. 

The captain was well aware 
that no glide slope was available 
on this runway and should have 
se t up a constant rate of descent 
which would have br ought the 
aircraft down its approach so as 
to break out of the overcast at 
the proper point. If the captain 
had felt that executing an instru
ment approach without a g lide 
slope was not completely safe, 
then his only action should have 
been to proceed to hi s alternate 
where a safe approach could be 
made. 

The flightpath of this aircraft 
from the outer marker inbound 
was extremely erratic. It is dif
ficult to believe t hat the auto
pilot was ever even engaged un
less it was malfunctioning all t he 
way down the localizer. Hea<ling 
changes of more than 20 degrees 
an<l rapid altitude chang~s such 
as are evidenced from the flight 
recorder readout could not have 
occurred unless this were t rue. 
However, the crew was unani
mous in stating that no mal
function occur red prior to the 
disengagement two-thirds of the 
way down the approach. Further, 
these extreme readings 'Nere not 
a result of a malfunction of the 
flight recorder as it operated nor
mally after the accident. From 
this evidence it appears that the 
aircraft was flown by hand or 
that it was on autopilot but being 
controlled by the pilot by means 
of the autopilot turn and pitch 
controllers. All the evidence in
dicates a lack of competency in 
the equ ipment and a lack of 111 -

strument proficiency. 

With a properly executed ap
proach, this aircraft should have 
broken out of the overcast at an 
altitude of approximately 400 
feet (about 20 seconds), or al
most e ight-tenth;; of a mile, be
fore reaching the m iddle marker. 

AV I A TI ON SAFETY DIGEST 

At this point the runway would 
have been visible and the landing 
could have been made success
fully. It is obvious to the Board 
that the approach was not exe
cuted in this manner. 

Immediately upon breaking 
contact it should have been ob
vious to the crew that the air
craft was too high and too close 
to the runway and that the 
approach should have been 
abandoned. From the posi
tion described by the captain, 
a fl ightpath of 21 degrees 
from the horizontal would have 
been required to land at the be
ginning of the runway. From the 
posit ion described by the copilot, 
a flightpath of about nine de
grees would have been required. 
A normal approach would result 
in a glidepath of around 2-4 
degrees. 

I t is also evident that the cap
tain continued his approach des
p ite the fact that he was at an 
altitude of about 275 feet over 
the threshold. If it was not obvious 
to the crew that a go-around 
would be necessary when they 
fi r st became contact, it most cer
tainly should have been evident 
when they crossed the threshold 
at this extreme height. 

In spite of this the captain 
continued his approach 1111t il ap-

proximately one-half of the run
way was behind him. Then at 
an altitude of about SO feet he 
initiated a go-around. Again the 
technique employed by the cap
tain indicated a complete lack of 
proficiency with the equipment. 
The captain advanced the power 
levers, called for 30 degrees of 
flaps, and gear up. Instead of ap
plying takeoff thrust, as called 
for in the go-around procedure, 
he a dvanced the throttles to ap
proximately 2.0/ 2.3 EPR. At 125K 
this would result in about 12,450 
pounds of thrust per engine. 
Under the conditions existing on 
that day the take-off pm-ver set
t ing of 2.55 EPR would have 
been available, which would pro
duce 14,730 pounds of thrust. 
Actually the aircraft's perform
ance at 2.30 EPR would be good 
and a go-around possible; how
ever at 2.55 EPR it is probable 
that Jess altitude would have 
been lost during rotation to climb 
attitude and before a positive 
climb would have been effected. 

It is also apparent that the 
captain did not make certain that 
a positive rate of climb had been 
es ta bl is heel before ordering the 
landing gear retracted. This is 
a specific requirement in the go
arouncl procedure and is spelled 
out in the operations manual. In 
addition, it is just good common 

sense to make certain the air
craft is not going to touch down 
before retracting the landing 
gear. 

Inasmuch as a normal go
around is not an emergency, the 
normal procedure~ set out in the 
aircraft manuals should be fol
lowed. The co-pilot who actual
ly performs the duty should 
make certain the aircraft is 
climbing and will not touch clown 
before he moves t he gear handle. 
He has a responsibility in the 
safe operation of the aircraft and 
should at least call to the at
tention of the captain any dan
gerous situation of which bP is 
aware. It appears to the Board 
that the co-pilot, as well as the 
captain, should have been aware 
that the aircraft was not climb
ing out when the gear was re
tracted. The duties the co-pilot 
was performing were not so ar
duous as to prevent him from en
suring that a positive rate of 
climb had been establisl-ied. 

PROBABLE CAUSE 

The Board determines that the 
probable cause of this accident 
was a poorly conducted instru
ment approach necessitating a 
go-around which was initiated 
too late anQ improperly exe
cuted. 

OBSCURED VISION 

Before taking off on a private flight in a DH.82 the pilot made sure that his passenger's 

goggles were in position . He fa iled to ensure that his own were securely posi+:Jned and as 

the a ircraft gathered speed during take-off, they sl ipped down obscuring his vision. Result

One overturned DH.82. It's as simple as that-but avoidable. 

MA RC H, l 9 6 2 
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Stopping Under Adverse Conditions 
(Extract from Pilots Safety Exchange Bulletin) 

(The article "Stopping Under Adverse Conditions" originally appeared in the Boeing 
Airliner, a publication of the Boeing Co. While it and the accompanying charts apply 
specifically to 707 and 720 airplanes, the information is generally applicable to all jet 
transport aircraft. Even though jet operations in Australia are confined to one operator 
the article has been included in the Digest because many of the points made are of equal 
validity to other operations.) 

Adve rse weather conditions at a destination 
a irport have contributed to several landing 
inciclenls in w hich a jet transport has either 
partially lost directional control and veered to 
t he side of the runway or has gone beyond 
the encl of the runway. S ince adver se weather 
can affect a number o[ factors during a landing, 
it is important to the safe and efficient operation 
of jet aircraft for pilots to know how to -

1. Operate the airplane during the approach 
in a way t hat will minimize stopping re
quirements after touchdown without run
ning the risk of landing "Short". These 
<>.re '' in- the-air" factors. 

2. S top the airplane in the shortest distance 
when the runway is wet, sho rt (runway 
remain ing from point of touchdown), or 
icy. These are 'on -the-ground" factors. 

Obviously it is more difficult t o stop an air
plane within t he available runway if it touches 
clown 20 knots over the recommended touch
down speed. A number of other facto rs, such 
as excessive heig ht over the threshold, glide 
path angle, drag and lift configuration, and 
g ross weight also affect stopping requirements. 
Many of these factors ar e w ithin the control 
of the pilot. Once on the ground, stopping 
di s tance varies w ith the co-efficient of friction 
between t yres and runway surface, timing and 
technique of braking action, operation of thrust 
reversers. and control surface handling tech
nique. An analysis o f these a ir and g round 
factors w ill enable opera t ing personnel to fully 
ntilize the max imum stopping ability of the a ir
plane under whatever conditions may be existing 
during a landing . Tn the accompanying charts, 
total landing distance is defined as the measured 
distance from the point at w hich t he airplane is 
at a he ig ht of SO feet w ith an airspeed of 1.3 Vs 
(Vs = stall speed) to the point w here the air
plane is stopped (Fig. 1) . T he total landing 
distance should not be confused w ith the hand
book landing field length which is g rea ter and 
is used for planning. 
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50 FEll 

INITIAL 
TOUCHDOWN 

IOOOFHl ~ _j 
.__ __ TOT AL LANDING DISTANCE 

AS USED IN CHARTS 

AIRPLANE STOPPED 
AT ENO OF 
LANOING ROLL 

i.-------HANDBOOK FIELO LENGTH ------..i 

FIG. - Defined distances and nomenclature used 1n 
the text. Total landing distance is based on a reference 
condition where the airplane is 50 fee t over the end of 
the runway and touches down 1 000 feet from the end. The 
term, total landing distance, should not be confused with 
ha ndbook field length which is used for p lan ning. 

vVith so many factors affecting t otal landing 
di stance a meaningful analysis can only be made 
by holding all other factors constan t while 
varying the one facto r. This m et hod of ~.,ia1 y
sis w ill not achi eve any absolute values, but it 
w ill show trends. Once these trends a re under
stood, they can be compared to determine which 
o f t he factor s are most importa11t and w hich 
are negligibl e. 

(Trends for t he fac to rs w hirh affec t ln mlir.g 
?.re shown in F igs. 2 through 6. A!though these 
curves where drawn specifically for 720 :1c:·o
planes they a lso apply to 707 aeroplanes w hen 
a llowances for gross weight di rrcrences are 
applied.) 

IN-THE-AIR FACTORS 

Aeroplane handling by the p ilot during the 
final approach can affect t he total st opping di s
tance, but pilots should be warned against t ry
ing to touch clown near the end of the runway. 
J\iming a t a touchdown point 1,000 feet from 
the end of t he runway w ill still provide su f
ficient distance to bring the aeroplane to a 
stop. L anding short of the nunvay can have 
even more serious consequences t han overrun
ning the encl at low speed. F loating just off 
the runway surface for several t housand fe et 
before touchdown must be avoided, as this pro
cedure uses up a large port ion of the c.vailable 
runway. If the aeroplane should be over the 

AV I ATION SAFETY DI G E S T 

recommended speed at the point of intended 
t ouchdown, deceleration on the runway is about 
three times greater than in the air. Therefore, 
in such a case, the aeroplane should be set on to 
t he runway as near the 1,000 foot point as 
possible rather than allow t he aeroplane to 
float in the air to bleed of speed. 

1\ pp roach "eloci t y differences affect total 
landing distance in accordance with the trends 
in Fig. 2. Consider an aeroplane that would 
normall y approach at 130 knots and require a 
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FIG. 2 - Trend li nes for effect of varying approach 
speeds on landing d istance. Example lines show how to 
use different trend li nes when other conditions, such as 
slick runway, high approach, or other variables cha nge 

landing d istance from 4000 feet to 6500 feet. 

norma l landing distance at 4,000 feet. With 
other conditions constant, flying over the 
t hreshold with 10 knots excess speed at 140 and 
touching clown 10 knots over-speed would in
crease total lanclincr distance only 3SO feet. If 
th is 10 knots exces~ speed is bled off in the air 
before touchdown, landing distance will be in
creased by abou t 1,200 to l,SOO feet. See Fig 3. 
Under slick r unway conditions, ·if 6,SOO ieet total 
landing dis tance would be requi~ecl ~t an ap
proach speed of 130 lZTAS, commg 111 at 140 
knots and t ouch down 10 knots overspeed would 
increase distance by SOO feet in accordance with 
the dotted lines shown in Fig. 2. 

MARCH, l 9 6 2 

Height of the a irplane over the encl of t he 
runway also has a very sign ificant effect on 
total landing distance. The relatively steep 
trend lines of Fig. 4 show this effect for a range 
of glide slope paths. Thi s chart inc!icates a 
d;ange in total land ing distance directly. Fo r · 
example, flying ove r the end of the runway at 
100 feet a ltitude rather than SO feet could 
increase the total landing distan~e by 9SO feet 
on a 3-dcgree gl ide path. This change in total 
landing distance results primaril y because of the 
length of runway used up l?efore the aeroplane 
actnally touches clown. Glide path angle also 
affects total landing distance as shown in Fig" 4 . 
Even while maintaining the SO foot height over 
the encl of t he runway, Lota! landing distance 

T'I PICAL LANDING WEIGHT 
COEF FICIENT OF FR ICTION= 0.25 
FLIGHT PA TH ANGLE= 3° 
SEA LEVEL 
STANDARD DAY 
RUNWAY SLOPE = 0 
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OVER 1.3 Vs • KNOTS 

FIG. 3 - Float ing before touchdown penalises landing 

distance. Bleeding 1 0 knots below correct speed in a ir 
before touchdown increases landing distance by l 000 feet. 
If approach is 1 0 knots overspeed, floating a nd touching 
down on speed uses 11 00 feet compared lo 350 feet if 

deceleration is on runway rather than in a ir. 

1s increased as the approach path becomes flat
ter. A combination of excess height over the 
end of the runway and a flat approach uses up 
runway in a hurry. Glide path angle is a func
tion of pilot technique and best results will be 
obtained at a normal ILS glide slope angle. 

Usually a wet or slick runway condition is ac
companied by adverse weather conditions. Under 
these conditions an unsatisfactory approach may 
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cause the aeroplane to run off the runway. If 
weather should contribute to a poor approach, 
pilots should be prepared to make an early 
decision to go around rather than touch down 
far beyond the 1,000 foot aim point and run the 
chance of ove rrunning the end of the runway. 
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GLIDE PA TH ANGL E·DEGREES 

FIG. 4 - Flot glide slope path and excessive height 
over end of runway combine to extend landing d istance 
required due to runway used before touchdown. Reference 
conditions coll for 50 feet over threshold while on 3 degree 
glide slope path. 

ON-THE-GROUND EFFECTS 

Regardl ess of a pilot's technique in the air, 
the aeroplane must still be brought to a stop on 
the g round. Here again, pilot t echnique and the 
conditions existing at the airport affect the total 
landing distance. 

Probably t he most important factor that af
fects total landing di stance is the coefficient of 
friction between tyres and runway surface. T his 
coefficient is a result of many variables, such as 
t yre tread design, runway material, water or ice 
cover on the runway, ai r temperature, and roll
ing speed of tyres. A normal effective co
efficient of friction on dry concrete may be 
expected to va ry between .25 and .30. On icy 
rnnways at temperatures near 32 deg. F., tyre 
fr iction may drop as low as .OS. The range can 
be considerable, and the effects of these varia
tions are shown in Fig. S. It can be seen from 
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this chart that landing distance can be signifi
cantly increased when a runway is covered with 
water and/or ice with other conditions constant. 

Two related factors, coefficient of lift (ICL) 
and coefficient of drag (CD) , during the braking 
roll also affect landing distance even though 
the aeroplane is on the ground. Basically, the 
CL is constant for any specific aeroplane at the 
same configuration. However, aeroplane at
t itude and speed brake deflection affect CL. 
Keepi ng the nose wheel off t he grou nd, for 
example, prod uces a higher angle of attack fo r 
the wing than if the nose gear is roll ing on 
the runway. T hi s higher angle of attack de
velops lift and prevents t he brakes from working 
to their full capacity, regardless of t he con
dition of the runway. Therefore, immediately 
after touchdown, the nose wheels should be 
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FIG. 5 - Trend lines for coefficient of friction show 
increase in stopping distance on wet or icy runway surfaces. 
Trend lines show only effect of friction. Wh:ch trend line 
used must be determ ined from length of runway required 
by variation of all other factors that affect distance. 

lowered to th e runway and held there posit ively 
until taxi speed is reached. Speed brakes in
crease drag and lessen or "spoil" w ing lift a nd, 
therefore, affect CL during landin g. Aeroplane 
drag is not increased by keeping a nose-high 
atti tude on the ground during landing roll. 

Coefficient of Drag (CD) affects landing dis
tance in accordance w ith the chart in Fig. S. The 
major change in CD over which a pilot has 
control is speed brake position. The effects of 
reduced lift and increased drag are additive in 
shortening landing distance. 

AVIATION SAFE T Y DIGEST 

Thrust reversers can be used to shorten the 
stopping distance once the aeroplane i~ on the 
ground and, thereby, shorten the total landing 
d istance. By operating the thrust reversers at 
publ ished limits during normal operation from 
touchdown to 60 knots indicated air speed, sig
nifica nt reduction in landing distance can be 
achieved. Fig 6 (based on 60 knots cutoff) 
indicates how much of a reduction in landing 
distance is possible under the stated conditions. 
Normally, ingestion of exhaust gases may cause 
engine surging if thrust reversers are continued 
in full use at speeds below 60 knots. Partial 
reverse thrust can be used until taxi speed with
out ingestion. 

3 4 5 6 1 8 9 10 

TOTAL LANDING DISTANCE (WITH REVERSE THRUST)-1000 FEEl 

FIG. 6 - During normal land ings, thrust reverses con 
reduce landing distance by differing amounts depending on 
whether thrust reverses ore left in reverse or in idle when 
cut off below 60 knots. During emergency conditions, thrust 
reversers con be used below 60 knots, but effect on land
ing distance varies a ccording to usage. 

Transition time between touchdown and 
brake application affects total landing distance 
m accordance with the chart in Fig. 7. 

FIG. 7 Deloy in applying brakes Increases landing 
distance as shown for different speeds at touchdown. Normal 
time- between wheels roll ing on runway and broke appli
cation is two seconds. 
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STOPPING TECHNIQUES 

Actually, due to the many allowances ap
plied in developing landing field lengths, a jet 
liner can normally be stopped with a g ood 
portion of the runway remaining. A number 
of factors which increase landing distance might 
combine to extend the normal distance required. 
Landing far beyond the 1,000 foot aim point 
may shorten the avail able distance to a critical 
length. If the runway is also slick, the com
bination of landing too far down the runway 
and the reduced braking effectiveness may re
quire more runway distance than is available 
f'or normal stopping. Under emergency con
ditions, every available means for stopping 
should be exercised. 

The importance of timing during the use of 
all means for stopping the aeroplane cannot be 
over-emphasised. As soon as it is definitely 
known that the main wheels are rolling on the 
runway, use elevators to bring the nose wheels 
on to the runway smoothly and hold them there. 
Immediately raise speed brakes to their full 
60 degree deflection, apply wheel brakes, and 
actuate thrust reversers. 

As noted earlier, raising speed brakes re
duces wing lift and increases drag, both of which 
help to slow the aeroplane. Bringing the nose 
gear down to the runway also reduces wing 
lift and increases t he effectiveness of the brakes. 
Throughout the landing roll, keep enough for
ward pressure on the control column to hold the 
nose wheels on the runway. Keeping the nose 
wheels on the runway noticeably improves di
rectional stability, particularly in cross-winds. 

Thrust reversers should be used symmetri
cally at high power as soon as possible during 
the landing roll. The brakes and thrust revcr
sers should be applied together. Due to the: 3 
to S second delay before the build-up uf full 
effective reverse · thrust, brakes w ill normally 
be operating before reverse thrust. l3raking 
thus counteracts any pitch-up tendency that may 
develop. S ince thrust reversers are most ac
t ive in reducin,,. landing distance when applied 
during the highspeed portion of the landing 
roll, it is important that they be in np~r:ition 
earlv at maximum allowable power. Under 
eme~gency conditions, the normal thrust 1 eq·r
ser engine and grottnd speed restrict.ions may 
be exceeded by using full throttle dnwn to a 
complete stop. Normally, of course, thrust 
limitations for reverse thrust applicable to each 
aeroplane must be observed. Engine snrg-ing 
m~y begin to ocrur at around 60 knots due t.o 
cross ingestion of exhaust gases. When this 
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happens, it may be desirable to back off on the 
inboard engine throttles to minimize surg ing. 
Actually, \\·hen a jet engine is su rgi?1g, it is 
deve:loping very little thrust; therefore, nothing 
is lost by reducing throttle position. Outboard 
engines are not sensitive to ingestion of exhaust 
gas when throttles are reduced on inboard en
g ines. Should it be necessary to reduce inboard 
engine power, it is preferable to leave the in
board engines in re verse at about 40-45 per cent 
of N l RPM ra ther than idle forward to elimin
ate the forward thrust which would he present. 
Fig . 6 shows the advantage of keering the 
eng in es in reve rse below 60 knots rather than 
idle forw ard. Thi s is particularly ;1pplicablc 
to turbofan engines that develop co:1~;iderable 
thrust at idl e. 

Thrust reversers must be used sy mmetrical
ly at high power and the application c,f diffe r
ential reverse thrust should be avoided. During 
t he application of reverse thrust. all leve rs 
should be rotated simultaneously. If one re
vnses should fail to move into reverse position 
immediately, its opposite should also he left at 
the interlock. The pair of engines that were 
originally left at interlock may be tried ag-ain 
in case a slow-acting rather than a malfunction
ing reve rser caused one reverser lever to s top 
at the interlock position. 

Attempting to use asymmetr ical thrust wi ll 
not gain any stopping advantage, because brakes 
must be eased off on one side to keep the a<"ro
plane headed straight. The reduction in braking 
offsets any benefit that might be derived from 
using asymmetrical thrust. Also, when runway 
conditions are slick, brakes may not be suffici
ent to prevent asymmetrical thrust from veering 
the aeroplane to one side (Fig. 8). Under cer
tain conditions, reverse thrust and a strong 
cross-wind may drive the aeroplane off the 
centreline. Corrective action to straighten the 
aeroplane roll path is to return all eng ines to 

FIG. 8 - During cross-wind landing side thrust from 
thrusl reversers, once oeroplane is canted to centreline, plus 
cross-wind can drive aeroplane off runway. To correct path, 
return all engines to forward thrust at low power to return 
to centre, use differential broking to straighten roll path 
then reverse thrust to stop. 
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forward thrust ( to reduce t he t hrust element 
tending to drive the aeroplane to the side and to 
get the aeroplane back near t he centre o f the 
nm way) and use differential wheel brakes and 
rucl.der to straighten the la nding roll. Once 
the aeroplane is s traight w ith the runway and 
near the centre, thrust reversers should again 
be set up symmetrically if needed. 

Revc rser lights in the cockpit are for the 
purposes of indi cating when thrust reverser 
clam-shell doors are not in their cruise posi
tion. They should not be used as a guide to 
indicate when reverse le vers may be lifted to 
apply r everse thrust. T his can be determined by 
the re lease of the reverse lever interlock. 

The 707 anti-skid system prevents t'xcessive 
skidding or a locked whee l condition under all 
n•.nway and operating conditions. D uring a 
landing, a sensor in each t ande m pair of wheels 
senses a wheel skid and automatically rel ieves 
hydraulic pressur e to those wheels until they 
beg in rolling again. The rate of anti-skid cy
cling dur ing a landing roll depends on how 
much brake pressure is being applied and the 
coe fficient of friction between tyre and runway 
surface. During a portion of every skid cycle, a 
wheel is producing considerable less braking 
effort then when it is rollin g but bein g brnked 
to the point just before starting to sk id. Du ring 
cycling when brake pressu re is being relieved 
and later reapplied, tyres produce little braking. 
T he refore, excessive cycling of the ant i-skid 
system reduces t otal braking effort roughly in 
proportion to the cycling rate. 

Maximum braking effort from wheels occurs 
when only enough brake pedals pressure is used 
to produce an occasional anti-skid brake release; 
that is, approximately one release every 2 to 3 
seconds. A pilot can feel anti-skid cycling from 
a "kick" in t he brake pedals. Large differences 
in cycling rates, clue to the difference in brake 
pressure to left and right landing gear, a cross
wind. or runway conditions could cause an 
aeroplane to veer off to one side or the other. 

Under wet or icy runway condit ions relat 
iveh · light pedal pressu re can produce excessive 
cycl ing-. 

The pilot must realise that t he pedal pres
sure which keeps him at a minimum cycling rate 
provides the best brak ing possible under the 
existing conditions. 

To correct an aeroplane's veering course due 
to anti-skid cycling and cross-wind effects, let 
off on both brakes while keeping wings level. 
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Immediately apply differential braking on the 
side necessary to bring the aeroplane back to
ward the centre of the runway. When the aero
plane is again rolling parallel with the runway 
and near the centre, apply pedal pressure to 
develop maximum braking. This calls for ad
justing pedal pressure such that an anti
s kid release occurs about once every two 
to t hree seconds. An anti - skid release 
can be f'elt by a kick in th,e brake 
pedals. The rudder should also be used to main
tain directional control. Under emergency con
ditions nose-wheel steering can be used for 
directiona l control rather than differential 
brak ing . 

In s ummary, when a 707 (or any jet trans
port) is due to land on a runway that has become 
sl ick clue to ice, snow, or excessive water, the 
pilots should be warned before making the ap
proach. The aeroplane should then be handled 
before touchdown in a manner that w ill keep 
the total landing distance short and use as much 
as possible of the full-strength runway surface 
wit hout risking a "short" landing. During 
the approach a pilot should: 

1. Aim for a touchdown about 1,000 feet from 
the end of the hard-surface runway. On 
the recommended glide slope path (3 de
grees), this calls for a SO foot height over 
the end of t he runway. While it is im
portant no t to land long, it is even more 
important not to land short of the runway. 

2. Maintain a close control over approach 
speed to keep it at the speed recommended 
fo r existing conditions. Extreme care 
should be taken to keep speed high enough 
to avoid a partial stall due to gusts or to 
a decay in headwind velocity near the 
ground. 

3. Control glide slope path to get the wheels 
on the runway at about 1,000 feet from 
t he end of the runway. Probable the major 
cause of long landings is holding the aero
plane off the ground. The aeroplane should 
be touched down at the aim point even if 
speed is excessive. 

In case an unsatisfactory approach is likely 
to cause a touchdown far down the runway, go 
around and make a second approach. 

Once on the ground, the crew should strive 
for -

1. Best braking effectiveness and maximum 
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reverse thrust consistent with existing 
runway conditions. This means keeping 
as much pedal pressure on brakes as pos
sible without excessive cycling of the anti
skid release and using thrust reversers im
mediately after touchdown. 

2. ]\[inimum lift coefficient; that is, speed 
brakes 60 degrees and nose wheels on the 
runway. 

3. Maximum drag ; that is, flaps full down, 
speed brakes 60 degrees, and aeroplane in 
taxi position. 

r...::eeping these factors in mind will permit 
stopping the aeroplane with the least landing 
roll. 

Don't Wait To Learn 

The Hard Way 
After taking off and cl imbing in the circuit 

to a height of 500 feet at the commencement of 
a private travel flight in a Piper PA22 a ircraft, the 
pi lot who holds a commercia l licence decided to 
carry out a low run for the benefit of friends on 
the a irfield . 

The aircraft was dived to a height of 35 
feet and after crossing the airfield it struck an 
overhead power line situated a short distance 
outside the boundary fence . Fortunately the wire 
broke, enabling the pilot to mainta in control and 
continue the flig ht to a normal landing. A short 
length of wire was found wrapped around the 
nosewheel strut and damage to the propeller 
revealed that it had a lso struck the wire. 

It was only good fortune that prevented 
this rather thoughtless d isplay from becom ing a 
tragedy and we have no reason to d isbe lieve the 
pilot when he says that this experience has cured 
him of the dangerous practice of taking unnecessary 
risks. 

In aviation there is little room for those 
who ca nnot or will not plan their actions to achieve 
maximum safety and the weak and the reca lcitrant 
are sooner or late r rejected from the system by 
the painful process of accidents. A more pleasant 
way of overcoming the problem is to learn from 
the experience of others. Here is your chance. 
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Scheduled Error 
During t ake-off t he pilot of a light privately 

operated tw in eng ined aircraft noticed that the 
wheel brakes w ere not functioning correctly. He 
abandoned the p roposed flight a nd proceeded im
mediately to a maintenance base t o have them 
checked. When exa mined, it was found that the 
port brake w as completely unserviceable due t o 
excessive wear. 

The maintenance hi story of t he a ircraft showed 
that i t ha<l undergone a 100 hourly in spection 
only a short t ime pr ior to the incident. T he manu
facturer 's Service Manual specifies tha t the wheel 
brakes be examined for ·wear and clear ance at this 
inspection. 

The work was clone by a maintenance organi
sation which owned and operated a similar air
craft under a charter and aeri al work licence. 
Under these circumsta nces t heir own a ircraft was 
maintained in accordance with a maintenance 
system approved by the Departm ent, under which 
the reg ular inspection schedules were slig htly dif
feren t from those in t li.e manufacturer 's Service 
Manual. 

I t so happened t hat, as a result of several 
years' experience and t he na t u re of the opera tions 
involved, t he maintena nce organisation had been 
able to demonst ra tc to the D epartment t hat the 
wheel brakes on t heir own aircraft were capable 
of operat ing fo r periods in excess of 100 hours. 
For this reason the brak e inspection had been 
deleted from t he organisation's 100 hourly schedule 
and included at a higher hour inspect ion. T herein 
lay the t rap wh ich caug h t an experienced and 
conscientious maint enance eng ineer. 

Over looking the fact t hat t he approved 
schedules applied only t o their own a ircraft and 
tha t the inspections set out in the Service Manual 
were required on t he p rivately owned a ircraft, 
the eng ineer co mplet ed onl y those inspections 
called up in t heir own schedules. T he wheel brakes 
were not inspected and linings which wer e already 
worn beyond tolerance were allowed to remain 
in serv ice. 

In this case, t he consequences of his over
sight were not serious - due to t he prompt action 
of the p ilot but unde r less favourable circumstances 
it could easily have led to disaster . 

The incident serves to illust rate very clearly 
that no matter how well you know an aircraft 
t ype and how fa miliar you are w it h a particular 
inspection schedule, it is always necessary to use 
and follow the schedule applicable t o t he aircraft 
concerned. 
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STEAM 
According to t he Directorate of Flight 

Safety, Air Ministry, London, there's a new 
hazard on the books. R ecently a pair of 
t y res wa s removed from a military jet after 
landing on a wet r unway, during which vir
tually no braking had been necessary. The 
ty res showed severe damage w ith severa l 
layers of rubber apparent ly scalded or scorch
ed t o some depth a t a sing le spot on each 
ty re. 

T he tyres w ere ret urned t o t he manu
fac turer for examination, and t he company's 
repor t confi rmed t he suspicion t hat super
heated steam had been r esp onsible for t he 
damag e. 

When an ai rc raft lands on a wet runway, 
there is a t hin layer of wa ter between t he 
t y re and t he run way surface . This layer of 
water is subj ect to fr iction heat while the 
ty re is accelerating and also to a varying 
deg ree of p ressure, depending on • how fi rmly 
the a ircraft is put down on t he runw ay. 

Under the right conditions of fri ct ion , 
pressure and quan tity of wa te r, sufficien t 
superheat ed s team may be generated to cause 
a molecula r breakdown of t he rubber surface. 
"Wh ile this happens to some extent on every 
landing on a wet surface, t he depth is usually 
slig ht and t races arc lost by su bsequent 
scuffing. 

The Directorate of F light Safe ty fu rther 
reported t ha t in this incident t her e w as some 
evidence that the pilot had fl oated the air
craft onto the runway in a particula rly smooth 
manner. Satisfying t hough this t ype of land
ing may have been, it actually could have 
contributed to t he t yre-scalding condit ion : 
t he wheel does not st a r t rot a t ing immediately, 
thus leav ing one contact point to bear the 
brun t of the scalding. 

In di scuss ing this incident , one offi cial 
comm ented, "In t alking about landing t ech
niques, you hear, 'the a ircraf t should be 
lowered gently on to it s m ain wheels', and 
t hen at other t im es you hear, 't he ma in 
w heels should be placed gently but deliberate
ly on the g round.' On wet runways, it would 
seem the operative word is 'deliberately'." 

-Extra ct from Flight Safety Fou ndation Bulletin. 
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Ditching Oa t a 
(Extract from Business Pilots Safe ty Bulletin) 

Have you ever been face d with the possi

bil it y of having to ditch your aeroplane? For
tunat ely, in the operation ol: business aircraft, 
fhis has been an infrequent occurrence, but it 
has happened. The following account of a ditch
ing of a fixed t ricycle gear, high-wing, single

engine aircraft may provide a few how-to-do-it 

hints . In t his instance the owner of t he aero
plane ·was get t ing in some flying time in the 
left seat and t he n rofessional pilot was riding in 
t he right seat. They were cruising at an alti

tude of 2.300 feet m .s.1. ( about 1.300 feet above 
t he surfac e) IFR, with an estimated ceiling of 
800 feet. H ere' s the pilot's account: 

"When engine failure occurred, I a ssumed 

command from t he r ight seat and im mediately 
establisl, ed an approximately s t andard g lide. I 

was without a irspeed indication because of pre

vious icing of t he pitot tube. The w ings w ere 

clear of ice. With a glide speed of about 100 

m.p.'h. on a straig-ht descent, we broke out a.t 
a li t tle under 1,400 m .s.1. or approx imately 400 

feet above t he water. I continued the descent 

to about 40 feet , lowered full flaps, gradually 

slowing the a ircraft, and concentrated on get.
t ing close to the water wit hout actually touch

ing. I h eld t he a ircraft off and increased pitch 

attitude, thus dissipating a irspeed. At t he exact 
moment of partial st all I rapidly increased ele

vat or pr~ssure, thus t ouching the tail and aft 

end of t he fuselage into the water with the 

main gear wheels touching down shortly there

after. 

"T he decrease in forward speed was rapid 
as the nose wheel made contact. 'Che nose 

seemed to settle jnto the water about t o the 
top of the eng ine cowling, with a heavy spray 
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covering t he w indshield. The aircraft did not 
pitch violently at the sudden stoppage. 

" It would be hard to estimate the distance 
covered from the moment of tail impact to 
the aircraft's coming to complete r est, but a 
g uesstimate would be from 80 t o 110 feet. The 
aircraft fl oated, w it'h t he water about 3 inches 
below the bot tom of the door, from five t o 
seven minutes, t hen fin ally sank some 30 feet 
t o t he bott om. 

"On our way down to t he landing, I had 
my passenger s put their arm s across face and 
chest areas, w it h those in the back seat lean
ing forward against t'he back of t he front seats. 
I used both hands on t he control wheel and 
held it full back until the spray st arted over 
the w indshield. At that moment I leaned for
ward and crossed my a rms in front of my face . 
My a rms touched the dash, but very lightly, 

an d no one ·was injured 0 1· "brui sed in t he 

landing. 

Comment 

Our readers would be well advised to note 
carefully the flight circumstances under which the 
necessity for ditching arose. In Australia it would 
be unlawful to e mbark on such a fl ight. 

W e sincerely hope that you will never be con
fronted with the necessity to ditch your light single 
engine, fixed tricycle undercarriage, high wing air
craft. We also hope that your operating methods 
make it impossible for it to rise from a fl ight situation 
similar to that outl ined in the above art icle. 

Apart from this aspect we believe the experience 
of this ditching is well worth storing in the mind. 
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CONTROL CABLE INSPECTION 

Quite recent! y a n Auster rudder cable failed 

whilst the aircraft was taxying prior to take

off. This cable had been in spected and ckared 

only six fl ying hours previously. This happen

ing highlig hts the necessity for extn~me dili

gence and care when inspecting small f!iametE:r 

control cables in all aeroplanes. 

When inspecting these cables cart:' must be 

taken to ensure the core strand is undamaged. 

A number of cases have occurred in service of 

the core strand of small diameter cables h!'eak
ing while the outer strands a re sound . This 

is largely due to the fact that the core strand 

carries a hig her load than the oute:· strands 

which are wound around it in a helix .. 

A minute reduct ion in diamete r by abras ion 
produces a relatively large decrease in the 

strength of small stranded cabl es and the ex

planation of this important fact is that in fine 

wire cables, wear over a small area of the cable 
involves a la rge number of wires. Under 

these circumstances the reduction in the total 

cross sectional load-carrying metal is consider

ably greater than is suggested by the reduction 
in overall diameter of the cable. The accom

panyi ng graph shows this effect rather dra
matically for cables of the type used for Auster 

rudder cont rols, g liders and other light types 

of aeroplane. 

It is not possible to use this data to define 

absolute wear limits for cables in service because 

of work hardening effects, hammer a nd friction 

between wires, effects of lubrication, w hip and 

other variables which influence the ~ervice 

problem. However, the Department is working 

on a research programme w hich will ultimately 

throw more light on the mechanism of fail ure 
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111 small d iameter cables and may possibly lead 

to remedial action to minimise failures . 

As a guide to the inspectio n of small cables 

any signs of corrosion, wear, broken wires or 

impaction between strands are grounds fo r 

immediate rejection. Cables in situ must be 

very carefully inspected where t hey pass over 
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pulleys, at terminal fittings and where they 

pass through fairle:icls. J~un a "snag"' cloth 
along the cables to detect broken wires a nd 

check that the cable diameter is uniform using 
a micrometer. 

Let t he motto be "If in doubt, cast it out", 
when carrying out this very important function. 
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