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REFORT BY TEE ll'fllESTIG.1-".TING BO.?JID Ol'! THE .ACCIDE:fllT TO SE-BDY 

PAR'l' 1 - Il\'TRODUCTION 

1. AOCIDE}IT DETAILS 

2. 

-
1.1 Location From Ndola aerodrome control tower 

8.05 nautical rrales on a true 
bearing 279°. N~p reference 
Ndola 1228D3 grid position 652657, 
gecgraphical position -

Latitude 12°58'20"S 

Longitude 28°31 '23'~ 

1 • 2 Date and time (approx.) 17th September, 1961 • 
18th September, 1 961 • 

· 2215 GMI' 
0015 local 

1 .3 

1.4 

1.5 

1. 6 

1. 7 

1.8 

1.9 

Operator 

Aircraft type and 
registration 

Extent of damage 

Number of crew 

Number of passengers 

Type of operation 

Phase of ope~ation 

Transair Sweden A. B. , Maln1.0, Sweden. 

Douglc.<s DC6B SE-BDY 

Destroyed 

Four, all killed. See appendix 3.1 

Tv7el ve, all killed. See appendix .3. 2 

Public transport - non-scheduled 
(charter) flight. 

1.10 Type of accident 

l:..pproach preparatory to landing. 

~ufficient ~ltitude in approach: 
collision -;;;ith trees. 

SU:MlvJARY 

2.1 Brief summaa._ of events lee.d}ll£YJ2 to Jhe ace id en t. 

2.1.1 The aircraft SE-BOY departed from Leopoldville at 

1551 hours GMf' on 17th September, 1 961 with the Flight 

Plan destination sta ted to be Luluabourg. After clearing 

Leopoldville tower frequency, radio silence was apparently 

maintained until the aircrai't called Salisbury FIG at 

2002 GMI' filing a revised ]'light Plan vvnich indicated 

the aircraft destination to be Ndola, estimated time 

of arrival 223 5 G!~[l·. At 2035 GNfl' the aircraft reported 

over Lake Tanganyika, ~1dicating that it was not flying 

on the direct route from Leopoldville to Ndola. See 

appendix 1.3 

2.1. 2 Radio contac t was made with l'Tdola tower at 2135 

GKT. During subsequent conversations weather and 

landing information, and descent clearance from 16,000 
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to 6,000 fee t, were given. The a ircraft reported vvhen 

it was overhead l\Tdola descending, wi th airport l ights in 

sight. The altimeter se t ting was col'1..firmed by the 

aircraft and at 2210 Glr!:T the aircra.f t was requested to 

report reachi ng 6,000 fee t. No such report and no 

further r ad io communica t ion was received from the a ircraft. 

2.1.3 ~e witnesses saw the lights of t he aircraft pass 

over NO.ola airport on a Westerly hea.ding and disappear from 

view. The a ircraft f ailed to report for fim·~ Lmding 

instructions ,.: .. and although it was then believed :the. t it · 

had changed its intention and was proceeding elsewhere, 

overdue action w~s nevertheless initiet cd. 

2.1.4 The vT.reckage of the aircraft was located about 

eight nautical miles froni Ndola a irport on a bearing of 

2~9° True. Police arrived on t he scene of the accident 

e.t 1345 GIV~T. Only one of t he occupants wa.5 found to be 

alive and he subsequently died. 

2 . 2 ~thori ty 9_0!}-Vening_ inquiry , appoint mer:!..2f accredited 

r~es enta t i ve~~tc..!. 

2 . 2 .1 In ·vievv of the :ilnportance of the per sonality 

involved and t he ~~despread inter es t in this serious and 

tragic acc i dent, the Federal Gover nment required t he 

Director of Civil Avia tion personally to lead the technical 

investigation , assis ted by Wi ng Commander Eva.,;,1S , R. A. F., 

of the British High Corruni ssion to the Federation. The 

investi gati ng board consisted of :-

Lt. C ol. 11:1. C. H. Barber , D.FoC. 

G/Capt . J-. Blanchard- Sims , 
A.E.R • .Ae . S., 

Yi/Cdr . E. Evans , R. A. F . 

Director of Civil Aviation, 
Federation of Pillodesia and 

I\tya.saland (Cha irman) 

Senior Operat ions Officer , 
li'ederal Depar t ment of 

Civil Aviation. 

Chief Inspector of Aircraft , 
Feder al Depart ment of 

Civil .i .. ,;"iation. 

JD..r Adviser , Br i tish High 
Commissioner t o the 
Federa tion. 
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2.2.2 Representatives from Sweden - the State of Registry, 

the Interna tiona.l Civil i~vie.tion Organisation on behalf of 

United Nation.s , the International Federation of Jdrline 

Pilots i~ssociations, and Transair t he operators of the 

aircraft, were invited to participate li1 the investigation. 

The se persons were: -

Lccredited Representatives 

Mr. J.P. Fournier 

Capt. L . G. Mc.kf'ee 

Technical ~dvisers 

To h'Er-. Landin: 

Inspec t or of Civil ~:..viation, 
Royal S-vvedish Board of Civil Lviation. 

International Civil hviation 
Organisation/United Nat ions 

Internat ional Feder a tion of ld.rline 
Pilots i>.ssociations 

Dr. E. Bratt Nunister fo r Sweden to the 
Republic of South i£rica . 

Hr·. T. l\Tylen, LL.Ivi. Legal ..t~dviser, Royal Svredish Board 
of Civil Lviation. 

Mr·. N. L.L. Lindman Temporarily &.ttached to the Royal 
Svi<edish Board of Civil Lviation, 
as Senior InspectOl~ of J~ircraft. 

lfn:' . 0. Danielsson Superintendent, Swedish Criminal 
State Police. 

Mr . N. Landin, Ivi.Sc. l>.Ssistant Director of the Swedish 
Nation&l Institute of Technical 
Police . 

Mr·. L. ';-;. Jansson 

To hir. Fournier: 

Mr• T.R. Nelson 

Temporarily a ttached to the Royal 
Swedish Boerd of Civil -"-viation, 
as Inspector of .Lircraft. 

A.F.I?. •• . e .S. M.c • .: •• r. International Civil Lvia tion 
Organi sat ion/United Nations 

On behalf of Transair Sweden , ••• E., the owners and operators 
of .the aircraft : 

Capt. S. Persson 

Mr. B . Virving 

~r. C.G. Hellberg 

Secretary to the Board 

:!vir • I. J. Berry 

Director of Flight Operations, 
Transair Sweden, .; •• B. 

Chief Engineer, Trar.sair Svmden ,.L. B. 

Chi ef Flight Eng ineer, 
Transair Sweuen, h.B. 

Senior .i~rodromes Officer, 
Federal Departi:tent of Civil .~~viation. 
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HillT .. 2 - Fi.CTS ~..SCERTl.lliED BY INQU:illY 

3. ~CRLFT INFORiv'Ji.TION 

3.1 Registrat ion marking 

3. 2 ldrcraft type and makers 
serial number 

3.3 Engine t ,Ype, airframe 
positions and makers 
serial numbers 

3.6 

Certificate of Registration 
number and validity 

Certificate of ~irworthiness: 
rrumber and date of expiry, 
a.t.J.d Flight lv$..nual number. 

Certificate of Maintenance 
date and time (~IT) of issue 
and period of validity 

3.7 Date of construction of 
air frame 

3. 8 Name and a.ddress of ovr.ners 

3.9 Gross weight: maximum 
permitted by the C of i. for 
this flight, and at time of 
accident 

3.10 Loading -

3.10.1 Centre of Gravity 
limits from Flight 
liruruel 

SE-BOY 

Douglas DC6B serial number 
43559 

Pratt & Whitney R2800-CB-17 

Posn. No. 1 serial P.35865 
If 11 2 " P.31738 

" 11 3 " P.32147 

" li 4 " P.35867 

No. 1508- validity unlimited. 

The temporary C of 1. has no 
number, and is valid until 31zt 
October, 1 961. The Flight 
1V!a.nual has no number, it is 
attached to the temporary C of J-~. 

Issued 17th September, 1961, 
at 1100 miiT and valid for 24 
hours. 

1952 

Tran.sair Sweden, L .• B. :M..almo, 
Svveden. 

:NJaXimum authorised take-off 
weight 107000 lbs. 
Actual· take-off weight 90594 
lbs. 
:lviaximm1 authorised landing 
weight 88200 lbs. 
J.ltunl v;-e~a~_time of 
accident{6762 lbs. ------··-

Gross weight up to and 
including 87500 lbs: 

Fo:nvard limit 

11 .<:% ~/J;,C 

i..ft limit 

33~~ Ml·.c 
Gross weight up to and 
includ ing 103800 lbs: 

Forward limit 

14.2% I~~c 

.i.ft limit 

335~ Ml.C 
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3.10.2 Actual C of G 
position at 
commencement 
of flight and 
at time of 
accident 

L.irframe history -

3.11.1 Flying time 
since manu,. 
facture 

3.11 .2 Flying time 
since last 
overhaul 

,3.11.3 Flying t:i..rne 
smce last 
periodic che ck 

3.11.4 :ltiodifica tions 

3.12 Engine history 

4.1 Name 

Duty 

3.12.1 Flying time 
since manu-
facture 

3.12.2 Flying time 
since last 
overhaul 

.3.12 • .3 Flying time 
smce last 
periodic check 

3.1 2.4 Modifications 

Gross weight up to and 
includ mg 107000 lbs: 

Forward limit 

16.(7t NJ.C 

L.ft lirrii t 

3-:ffi l'tli.C 

Lending gear extended. 

/ 

C of G position at take-off 
benveen 20.0 mld 26.9,1o w~c. 

C of G position at time of 
accident between 17.1 and 
25 • .31~ NILC 

16.340 hours 

7210 hours 

105 hours 

l.ll applica·b le Fi..1~ id.rworthi­
ness Directives have been 
complied •vi th 

No . 5521 hours 
11 2 (P.31738 5886 n 

if 

1 (P.35865l 

3 (P.32147 7927 11 

11 4 (P.3586 7) 4848 11 

No. 1 (P. 35865) 51 8 hours 
11 390 11 

11 3 P.32147 278 H 

11 

2 ~P.31738 l 
4 (P.35867 1091 " 

No. 1 (P.35865) 
11 

2 (P • .31738 l 
" .3 ( p. 3 21 4 7 
H 4 (P.35867 

105 hours 
105 " 
105 11 

105 " 

J...ll applicable Fi'-'""- J.irworthi­
ness Directives have been 
complied vti th 

Hallonquis t, Per-Erik Bo. 

Pilot in Cormna:nd 
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Lge 

T;y-pe of licence 

Lircre.ft class 

Type Ratings 

Instrument Rating and 
dde of l as t check 

Date of .last medical 
examine.tion 

Expiry d a te of licence 

Tljpes f'lmvn 

Time on accident t}~e: 

Time on type in past 90 

'I'ime on type i n past 24 
hours 
-------
G-rs.nd t o t a l 

days 

35 years 

Svvedish lcirline Transport 
Pilot's licence number D-193.. 

Single- and mul ti- engined land 
aircraf't. 

Douglas DC-3, Cur tiss C-46/ 
C\!20-T, Douglas DC-6. 

Included in the licence. 
28th June, 1961 

24th l;,:pril, ~ 961 • 

31st Oc tober, 196·i. 

Bucker Bestmann, lfurvard, Focke 
Wulf, nstieglitzH, Fieseler 
Starch, Saab B17, Saab J21, 
Dougl as ~C-3 , Curtiss G-46, 
Douglas DC-6, Douglas DC-6B. 

DC-6 1 266 hours DC-6B 179 hours 

DC6/6B 205 hours 

7 hours ----
7841 hours 

Captain Hallon quist started his flight training in the 

~'wedish R.i •• F. in 1 946 where he remained until 1953 . In 1947 he 

-.,ya.s issued w:L th a Private Pilot 1 s licence. l .. Commercial Pilot 1 s 

licence was i ssued t o him in 1953. l.t about this time he had 

further flight training for 4 months with Lir Service Tra ining 

Lirni ted , England. He obta ined h is Lirline Tr ansport Pilot 1 s 

licence in 1 955. He was also the holder of a valid Flight 

Radio 'I'el ephony Opera tor 1 s lice nce number 444 7. He was employed 

by Trans air as a co-pilot on DC-3 in 1954, and vvas promoted t o 

c·apt a in on DC-3 in 1 955 and on Ct.rr t i ss C-46 in 1 957. During 

October-November , '1959 , h e vvas g iven theor e tical and practical 

tra ining on DC-6 aircraft unde r the supervision of Scandinavian 

.~irlines Sys t em. I n December , 1 9 59 , he cornr.-,enced flying as a 

c aptain on DC-6 for Transair . PD.s tota l ins trument flight 

time and night fl i ght time was 2669 hours . He h ad not been 

invoived in any previous flying a ccidents . 

/ r· 
... 
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4.2 Name 

Duty 

.Age 

Type of licence 

i~creSt class 

Type Ratings 

Ins trwnent Rating and date 
of l ast check 

Date of last medical 
axa.mina ti on 

Expiry date of licence 

Types flo'V'I11. 

' · 

Time on accident type 

Time on type in past 
90 days 

Time on t ype in pas t 
24 hours 

Grand total 

Litton , Lais Olof. 

Co-pilot 

29 years 

Swedish Lirline Transport 
Pilot's licence number D-360 

Single- and mu~ti-engined land 
aircraft 

Ls a captain, Douglas DC-3, 
Douglas DC-6. l..s a co-pilot, 
Cuitiss C-46. 

Included in the licence. 
6th April, 1 961 • 

17th Ju1y , 1 961 

31st January, 1962 

Cessna 14-0, Luscombe Silvaire, 
Piper Cub, Ercoupe, J:..u;ster V, 
D. H. 89 , hirspeed Consul, 
Klernrn 35 , Dougl as DC-3, Curtiss 
C-46 , Dougl as DC- 6, Douglas DC-6B. 

DC-6 506 hours DC-6B 216 hours 

DC6/6B 261 hours 

i 7 hours 

2707 hours 

First Officer Litton had his first f light training a t a 

private Swedish flying school, and obtained his P.ci vate Pilot's 

licence in 1953 . 1. Commercial Pil ot ' s licence was i ssued to 

him in 1955. He obta.ined his Lirline Transport Pilot 1 s licence 

in 1961. He vvas also the hol der of a valid Flight Radio 

Telephony Oper ator ' s licence number 4443 . He was employed by 

. Trans air as a co-pilot on DC-3 and Curtiss C-46 in 1958 . 

During November, 1960 , he was given t heor eti cal and practical 

trali1ing on DC-6 aircraft under the supervis ion of Scandinavian 

Lirlines S ystem. n1 December , 1960 , he comrnenced flying 

as a co-pilot on DC-6 for Transair . His total instrument f l ight 

time and night flight time was 835 hours . He had not been 

involved in any previous flying accident . 
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4.3 Name 

Duty 

... ge 

'I'ype of licence 

· Type Ratings 

D~te of l as t medical 
examination 

Expiry da. te of licence 

'I'irne on accident type 

Tline on type in past 
90 days 

Time on ty~e in past 24 
hours 

Gr and to tal 

'i{ilhelmsson, Nils-Goran 

Flight Engineer 

27 years . 

Sv:edish F·light Engineer's 

licence number N:F-1 29 

Curtiss C-46, Douglas DC-6 

17th July, 1 9_61 

31 s t July, 1962. 

DC-6 1173 hours DC-6B 195 
hours 

DC6/6B 311 hours 

17 hours 

2630 hours 

Mr. Wilhelmsson was also t he holder of a valid Swedish 

1~cra.ft 1JI.aintenance Engineer's licence number MM-41 1. He 

compl e t ed a course at a Swedish 11'Iunicipal Technical School for 

gr ound engine ers durD1g t he years 1949-1951. :Curing the 

years 1952-1 957 he vras employed a s a gr ound engineer with a 

Swedish c ivil ai:c carrier, and also with the Swedish R •• ~.F. 

He vvas employed as a ground engineer by Trans air D1. 1957 and 

s ta.:cted t o vrork a.s a flight eng ineer on Curtiss C-46 Yii th 

'l'r ans a.ir in i 9 58. During March, 1960 , he completed theoretical 

and pr actical training on DC-6 a ircraft ur1c:l.e r the supervision 

of Scandi navian -<:..irlhJ.es Sys t em. 

4.4 Name 

Duty 

Age 

Type of licence 

Lircraft class 

Type Ra t D1.gs 

I nstruraent' Rating and 
date of l as t check 

i.hreus, Nils-Erik 

Reserve Captain 

32 years 

Swedish i~i.rline 'lransport 
Pilot's licence number D-199 

Si ngle- and multi- engined 
l cmd a ircraft 

Douglas DC-3, Cur t i ss C-46, 
Dou gl a s DC-6. 

Included in the lic ence 
3rd N.ay, 1 961 • 
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Date of last medical 
examination 

Expiry date of licence 

Types flovv.n 

Time on accident type 

Time on type in past 
90 days 

Time on type in past 
24 hours 

Grand total 

·28th i.pril, 1 961 

31st October, 1961 

Tiger ~:ioth, :B'ocke \iulf, 
"Steiglitz 11

, Pieseler Storch, 
Klemm 3 5, Harvard , Buck er 
Bestmmm, Saab Safi.r, Saab B.17, 
Vampire, Saab J29, Piper Cub, 
Luscombe Silvaire, iurspeed 
Consul, Douglas DC,;. 3, Curtiss 
C-46 , Douglas DC-6 , Douglas DC-6B. 

DC-6 738 hours DC-6B 1 22 hours 

DC6/6B 241 hours 

10 hours 40 minutes 

7107 hours 

Captain l~eus started his fl i ght training in the Swedish 

R.L.F. in 1947, 'ik1ere he rema ined until :lvi"ay, 1954. In 1947 he 

obta ined his Private Pilot's licence. 1: .. Commercial Pilot's 

licence was i s sued to him in 1 948 . l.round Jun.e , 1 954, he was 

employed as a pilot with a Swedish air carrier engE.ged in 

agricul ture..l flying. In 1955 he obtained a Senior Commercial 

P:U.ot's licence. He vras g iven an ld.rline Transport Pilot 's 

licence in 1956. He was also the holder of a valid Flicht 

Radio Telephony Operator ' s licence number 4402. He was 

employed by Trans air as a co-p ilot on DC- 3 in 1 9 55 and was 

promoted to c apt a in on DC-3 in 1956 ~ and on Curtiss C-46 in 

1 958. During Cbtober and November, 1 960, he completed a course 

of theoretical and pr actical training on DC-6 a ircraft WLder 

the supervision of Scandinavian Lirlines Sy stem. In November, 

1960, he commenced flying as a capt a in on DC-6 aircraft for 

Transair. His tota l instrument f light t~ne and total night 

flight time was 1500 hours . He had not been involved in 

any previous flyin g e.ccident. 

5 .1 The l as t r ou tine weat her observa tion taken prior to t he 

accident was made by · the Me t eorological Office staff a t Ndola 

at 1900 GIVTI' on 17th Septe:mber (3i, hours before the accident). 

This observa t ion ;,-y-as r ecorded on a Form 11.0. 48 (serial 
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number 17) and passed to the Air Traffic Control Officer. It 

contained the following information:-

Ndola - 17/9/61 1900 GMT 

Surface ·wind - direction i 1 0°(~ speed 10 knots 

Visibility - 5 miles 

Present weather - fine, slie;ht haze. 

Cloud - nil 

Q~lli - 1019.9 inbs (30~12 ins) 

QFE - 875 .6 mbs (25.86 ins) 

5. 2 · The follovd.ng is an extract from the autographic record for 

22002 on 17th September, 1961. 

Surface pressure 876.7 mbs i.e. 25.89 ins glVlng a 
QIY1H of 30.1 5 ins ( 1 021 mbs) 

Screen t emper ature - 70° F. 

Surface wind - 120/9 kts (True) 

5.3 The following is the 1ilteather report transmitted by Niola 

l..ir Traffic Control to t he aircraf t SE-EDY a t 2137 (38 minutes 

Surf ace v;ind 1 20~I) 7 knots 

Visibility 5 to 1 0 miles vri th slight smoke haze 

Control Qi:-Jn 1021 mbs 

877 mbs 

5.4 Moons et - 0024 Glv'IT' - 1st Quarter 

6. NAVIGJ:riON :JDS 

6.1 Aids available on t his flight 

Leopoldville - ~TIB and VOR 

Nc.ola - NOB, VDF and D:tviE 

6.2 ~ids fitted to the aircraft 

1 ea US brm.y 'l'ype BE-16 Magnetic Compass 

2 ea Pioneer Bendix D120 :rv~ster Birection Indicator 

2 ea Collins Type 331 J.-2 Course Line Indicator 

2 ea Pioneer Bendix 36105-1J-15-C1 Magnetic Indicator 

2 ea 51Y-1 i.DF Receiver 

1 ea 16002-1-C Flight Path Computor 

2 ea 51 R-l';~~J,r Receiver (VOR/llB) 



2 ea 

1 ea 

1 ea 
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51 V-2 GS Receiver (TIS) 

NJ.'"-.L-7.A Marker Eecciver ( ILS) 

i~Vr~-1 0 Rece iver Transmitter (Rad.ar) 

6.3 Aids used and their effectiveness. 
~ ·--~~~--

6.3.1 NavigE>.tion v-v-as n o t a significant fc-,ctor in this 

accident 'e.s the ;;d.rcraft arrived safely over the destin-

ation airport of Ndola . illl the aids at 6.1 above vvcre 

fully serviceable throughout the duration of the fl ight. 

6.4 ~.2;:,-;;;dto Ja.£.:\-1-i tz....£be:r~~c. 

6.4.1 It was not possible to ascertain wha t maps were 

actua~ly used during the f light. However, as the aircraf t 

completed a flight from Leopoldville to Ndola via the 

Southern end of Lake Tanganyika , the maps used. were 

obviously sufficient for the purpose. 

6.4.2 The operators of the a.ircraft , 1\!:essrs. 'l'rensElir , 

hcwe sta.ted that all let- down end destination information 

is obtained from the J eppesen Route 1v1anu3.l. A copy of 

this menual was r e covered from t h e 1vrecimge and , al t hough 

badl y burned , it was possible to ascerte.in tr -; t it had 

been amended by "LL 11 on 11 /9 to include ar11endmen t number 

34. The approach -chart shee t for Ndola was missing , and 

it is possible that it was r emoved by the ce.pt ain and 

placed in front of him Ylh ilst carrying out his approe..ch to 

the airport . It vms ascertained from a complete copy of 

the manual tha t the inform8tion regc:.rding Edol a was 

correct .; Lfl addition , a copy of the U. S. J~ir Force 

publication a:B'light Information Rlblica tion - Terminal 

(Low iJ. ti tude) ~r dded July , 1 961 , vras found in the 

1vreckage . There is n o mention of :r-·;doln i n this 

public£:.tion but Ndol o aerodr ome , situE,ted on the out-

skirts of Leopoldville , is i ncluded. Certa in notes c:.ppe~~ 

in green on the Ndol o s hee t <md on t he top cover of the 

publicati on. The se notes may be siginificant in that 

ther e is reason to believe the.t Ndolo was not u sed by 

large a ircraft at aiW time after the issue of this 

part icular- publicat i on ( J uly , 1961) and i n that a t 

l east one of the note s on the I\Uol o sheet appee.rs 

t o r ela t e to I~dola . The r el a t i v e approach al t i tudes, 

shown on the l'ifcol o s hee t are substant ially lower than 

those B.pplicable to Ndola . 
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7. COlVll·.'Ul'UCLTIOHS 

9. 

7.1 Data on cornmunicat~_and~t_heir_~"!l...?~· 

7.1 • 'i The aircraft obtained take-off clearance from 

LeopolG.ville to-~ver on VBF and vras airborne &.t 1551 GMT . 

The Investigating Board has found no evidence to show 

that this aircraf't ha.d a:ny r adio communica tion after 

l eaving Leopol dville until 2002 m~T when contact was 

made vdth Salisbury :F'IC on 5 521 . 5 kc/s . H/F R/T communica-· 

tion Ydth Selisbury FIC vvaB maintained successfully until 

2132 Gi:iT when the aL~craft was told to contact .Ndola 

Appro2.ch. _;:,_t 21 3 5 G!1;T the aircr aft c ontacted.. Niala on 11 9 . 1 

mc/s and maintained V.HF' corrmrunice.tion until the l ast cont­

act a t 2210 GL'l' when it w<>..s over head the airport . Record­

in~;s of H/F' R/T conversaticns betvreen the a ircro.ft and 

Salisbury· F'IC on 5521 . 5 kc/s and a~so be tween the Salisbury 

li'IC LTCC and J':dola tower LTCO on 691 5/ 3682 kc/s are at 

appendices 1 .4 and 1 • 5 . Extr cc.cts from the LTC log at 

i\ld.ol a ere at :::.ppendix 1. 6 . There Fere no t E.pe record-

ing f acilities a t N:cola for r e cording r adio communica-tions . 

8 .1 ConcH tion ·of c.erodrome and ins tall a tions. 
=-~~--~-----------------
8 .1 . 1 Ndola aerodrome h as one b i tuinen r unvray 10/ 28 

which is 665G feet long by 100 feet ~<7ide, and is an 

2.ll- wea ther EJ.erodrome . The aerodrome is normally 

manned vrith •. ,'I'C, corrununica ticns , meteorological , 

and fire fighting s t aff during the hour·s 0400-1600 

C-:Mr c~·l.d to cover scheduled movements outside these 

hour·s . 'Lhe aerodrome nnd. all facilities were fully 

serviceable during the night of 17th/1 8th Scpter.·tbcr, 

1 961 EuJ.d co:mrm.mica tion s taff v;ere on duty throughout 

the night . .L'L'C and fire fighting personnel r emo.ined 

on duty from 1600 Gl-' T on the 17th until 01 i 5 Gl-LT on 

the 18 th. 

Due to the ign.i tion of l ar ge quantities of fuel , 

estimEtted to b e in excess of 1 , 000 impcri2~ gallons , r eleased 

by the rupture of the t anks during t he cr ash, the 

wreck age was h :rgely consumed by fire . The crashed a ircr&ft 

was not found for some considerable time and therefore no 
fire fighting act ivities took pla ce . 
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1 O. EXAMINATION OF WRECKAGE AND TECHNICAL INVESTIGATION 

10.1 General Observations 

10.1.1 Examination of the site of the accident indicated that 

the aircraft had first struck the tops of trees when on a 

heading of about 120°(M) at a shallow angle and a roderate 

rate of descent •. The first point of impact with the tree tops 

is 66 feet higher than the point of impact of the nose of the 

aircraft with the ground. The linear distance between the two 

points is 760 feet, giving an average angle of descent after 

the first impo.ci of 5° • 

10.1 ,2 The propellers of the e,ircraft cut through the upper­

most branches of the trees, arid the severed branches, to­

gether with pieQes of rubber from the propeller de-icing 

boots, were the first items to be found along the wreckage 

trail. The left wing tip was severed from the aircraft at an 

early stage indicating that the aircraft was probably in a 

slightly left wing-law attitude. and the swath cut by the 

aircraft through the trees indicated an increasing angle of 

left bank. As the left outer mainplane of the aircraft 

collided with the trunks of the trees it was progressively 

demolished. At the same time the propellers and the fuselage 

suffered increasing damage by impact with trees and detached 

pieces were scattered along the wreckage trail. 

10.1.3 The nose of the aircraft, with the fuselage, centre 

section empennage and right wing largely intact, struck a 

12 foot-high anthill and the fuselage cartwheeled about the 

anthill swinging through approximately 1 80° and suffering 

complete demolition from further impact with trees and 

ground. Fire, fed by fuel from the burst tanks, covered 

the main wreckage and spread 350 feet back along the 

wreckage trail. 

1.0.1 .4 The intensity of the fire melted and fused most of 

the alluminium alloy of the wing centre section and fuselage. 

The four engines were broken from their mountings and severely 

da.zmged by impact and the subsequent fire. See Wreckage 

Plan appendix·1.1. 
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10.1 ~5 "" ground search was organised usmg more than 160 

policemen covering the area indicated on the map at 

appendix 1 , 7. The search failed to reveal ·a:rzy parts cl 

the aircraft which had b een detached prior to impact v~j_ th 

the trees. 

10.2 Condition of the v~eckage . 

1). 2 .1 The main w-.re ckage was oonta:ined in an .area 

approximately 60 feet by 90 feet and its disposi.tion j,s 

shovvn on the vr.ceckage plan a t appendices 1 . 1 and 1. 2. 

With the exception of the empennage , the fuselage af t o;f 

the rear pr0ssure . dome , B.nC:. the left h and outer (No. 1) 

engine s the whole o;f the .conceutratOO main wreckage w~ 

badly damaged by fir e . The photographs at appendix 1•9 

show the extent of destruction. The wing assembly, 

comprising left and right inner sections ard right hand 

outer , came to rest <:orrect .side uppermos~ and h ad been 

attached to fuselage and power plants prior t o impact. 

The right hand wing and flying control sur.faces were badly 

aamaged by impact and this occurred as the ¥.C:i.ng, tell Ql. 

t o the trees in a vertica l movement . The empennage was 

inverted with upper halves of the verti.oal stabiliser and 

ru"dderbroken off ~ the c ompl ete r ight hand s t abili ser ana. 

e levator ·were also d e t ached. The l eft hc.nd inner (No . 2) 

and the right hand inner (No. 3) engine s , together with 

their respective propellers and nacelles were extensively 

incine r a t ed. The fusel age nose s e ction includi ng the 

cockpit vvas broken up and scattered in an area centred 

appr oximately 100 f ee t be fore the near es t part of the 

ma in wrecka.ge . The fusel age forward of the ree.r 

pressure dome Yic.s compl e t el y destroyed by impa ct and 

subsequent f ire , the seats , interior fittings and galley 

equipment being scatt e r ed over a vtide area . The l andmg 

gear assemblies wer e l oc at ed i n the main wreckage . The 

left hand wing tip v as r ecovered · some 600 f eet from the 

ma in vtre clce.ge , part s of the left hand outer wi ng being 
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located in the flight path between these two positions. 

Fire had not occurred prior to impact. The detailed 

technical report on the condition of the wreckage will be 

found 2.t appendix 1. 8. 

10.3 Technical Examina.tion of the Wreckage. 

10.3 .1 The accident site vre.s surveyed by two land surveyors 

of the office of the Northern Rhodesia GoverDment Divisional 

Surveyor, Ndola, who prepared a grid reference of the site 

showing c ontour lines at one foot interva~s , position of 

large an t hills end heights of some trees in the ·wreckage path 

which had been cut and damaged. The grid r eference was 

marked out on the site oy the surveyors using stakes and 

string , location of dari1aged trees referred ~ on the grid 

drawing being indicated by indexed pegs. The area covered 

by the grid waE 168,000 square feet (840' x 200'). 

10.3. 2 .iJ..l items of the '''ireckage were examined at the site 

for unusua l features, relevant settings were r ecorded where 

applicable end the parts marked or labelled with the grid 

r eference in which they had been found, The position of all 

significant parts of the vvreckage are plotted on the Wreckage 

Pian a t appendices 1.1 and 1.2 

10.3.3 Various sampl es of ash , me tal and fabric wer e taken 

from selected locations in the wreckage by the C'n i ef Research 

Officer of. the Rhodesian Selection Trus t, Kalalushi:, and 

subjected to labor a tory examination and analysis to check 

for evidence of explosive agents . i. cop:y of the r eport 

prepared following this a na lysis i s contained D.t appendix 1 .1 0. 

10. 3.4 ~-. detailed technical report is at appendix 1 .8. 

However, ex runina t ion of significant wreckage p roduced the 

following f a cts -

1 o. 3.4.1 Ll?-lldinr.__(;ear. The l eft hand gear assembly 

wr:.s in the 11down" pos i t i on , shown by both pairs of 

do¥rn l a tch l ocking lugs in contact and fully engaged 

with the actuating s trut piston a t bottom of stroke 

(fully extenc:.ed). The r igh t h and gevr a ssembly 
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actuating strut p iston was als o fully ex tended, 

but the d ovm l a tch locking lugs were broken; 

thi s t:ype of breakage would occur only if the lugs 

Yrere i.n. the fully l ocked "down 11 position. In the 

case of the n os e gear ass embl y the a.ctue.ting s trut 

-
pis t on r od h ad f r a ctured e,t the cylinder vvith t he 

pis ton a t the top of the stroke, i nd.ica ting t h a t 

this e.ssembl;y we.s a l s o in the f ully down position. 

The l fu!ding gear control l ever was r ecov er ed spring 

loaded in t h e land i ng gear 11doYvnn p osition. The 

door opera ti.--l.g mechanism was also found in the "open" 

p osition. There is n o doub t tha t t he l anding gear 

wa s sel ecte d 11down17 ariJ. fully locked "down 11 a t t he 

time of impact. 

Wing Flap,_.§ys tern. The flap oper a ting 

handle was r e cov e r ed damaged and burn t, the plunger 

housing was loose on its quadrant which vras bent and 

indica ted tha t t he operating handle plunger was in t h e 

5 t h s l ot at t he t ime of impact ; t his r epresents t he 

30 ° f le,p down pos i t ion . The quadrant has e i ght 

The plunger ass embl y was de t ached f'rom the oper ati ng 

handle , t her efor e n o positive i ndication is g iven 

by this control, s.l though it i s pr ob able t he,t the 

selector was in fac t a t the 30° pos i tion at t he 

time of i mpact. The flap position i ndi cator had 

marki ngs on the dia l a t the 30° pos ition consistent 

v.rith the pointer having pr obably b een in this 

position. Lll four flap actua ting stru ts ·wer e 

recov ered - l eft hand units loose , right hand units 

in p osition. Pi ston rod extensi ons wer e checked 

but wc:re c onsider ed unr elie,ble since the l ef t hand 

units were wrenched from the v1ing in the crash 

and the r i ght hand units Yvere in the full flap "up " 

position. The right hand vYing flaps would be 
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forced into the 11up 11 position in the crash and since 

the hydraulic pipes to the ac tuating struts wer e 

broken the pis to;.1s would move vri th the flaps • 

10.3.4.3 F~~ Con t rol s . It is conside r ed that 

nothing s i gnificant can be deduced f r om the position 

of any of t he flying controls a.nd surfa ces . The 

only cornponer .. ts that might have given -some indicati on 

wer e the trim t ab a ctuator s . However, these are 

cable oper a t ed and v-rere forced to the extreme in 

one directi on , t he direction being dependent on 

the order of breaking of the oper a ting c ables . 

10.3,4,4 ~ngine and Fi~opellers . i.n exami nation of 

the en&ines and propellers r eveal ed no sign of 

failure or malfunction prior to llnpact. Inspection 

of the propeller stop ring assemblies confirmed 

tha t the angul ar se tting of all propellers was in 

the constant speed range . Therefore , i t is 

c onsidered that the engines and propeller s ·were 

operati ng in a normal manner and de vel oping pow·er 

at the moment of fir s t impa ct . 

i.ll three altimeters ·were 

set a t approximately the c orrect ~21\li for Ndola 

airport at the time of the accident . The controller 

had given 1021 nib (30 .1 5 10 Hg ) and the altimeter 

pressur e settings were :-

1s t Pilot ' s instrument 30. 1411 Hg . 

2nd Pilot ' s ins trurnen t 30 . 16;; Hg. 

Navigat or ' s ins trument 3o .1r Hg. 

The pointers •on all a ltimeters were l oose and the 

r eadi.r.gs 1.U1reliable . See appendix 1 . 11 for a 

report by the United States Civil .Le r onautics Board . 

1 0 . 3 . 5 Dw:ing the period 24th to 30th September, the 

wreckage was transpor ted f r om the crash sit e to the 

h angar a t Ndola a irport where the major components and 
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those parts which could be recognised were pl£,ced in 

their relative positions on the hangar floor on a planned 

layout of the aircraft. See appendix 1.12. 

10.3.6 Following removal of the wreckage from the accident 

site, the a.Tea where the \treckage and bodies h ad lain 

be tv•een grid line 64 and the track ( shov-m on e.ppendix 1 .1 ) 

was then raked and sifted using ;i;:11 sieves. This operation 

produced further pieces of the aircra:ft, cartridges, cart­

ridge c ases, -bullets , coins m1d small items of personal 

property. Vlith the exception of t he a ircrcl't parts all 

items "v7ere }landed to l'iorthern Rhodesia Governrnent C. I. D. 

representatives. The raked residue which did not pass 

through the sieves was colle cted and moved to the Ndola 

airport hangar for further investigation. 

1 0.3. 7 The large fused blocks of metal selvaged from t he 

fus e l age and centre wing area were broken into s nmll pie ces 

~ any visible unmelted parts suspended in the blocks 

removed for identification and examination. The thinner 

sections of blocks were broken by sledge ham.rner and 

chisel, but it was necessary t o b r eak up the heavy blocks 

by steam hammer. 

10.3.8 .iJ.l fused items and burnt rubble still adhering 

to the wreckage wa s removed a nd t h i s , toget her nit h the 

residue from the breaking oper e.tion and heaps of debris, 

shovelled from the crash site, vvere sifted through -;,:;-~: s ieves. 

This second s ifting operation produced fUrther p ieces 

of the aircraft , c artridges , cartridge cases , bu llets, 

coins and sme.ll items of personal property. 

10.3.9 To assis t in t he deta iled t echnica l examination 

of the vr~eckage all iten~ r emoved from the crash site 

vvere segregated in the hangar in the follov•ing divisions:-

i~l structural perts of the a ircraf t tha t could 

be identified toge ther vd. th the pov1er pl ants and . 

p r opeller s v-re re pl a.ced in approximate correct 

p ositions in the aircraft l ayout mentioned at 

10. 3. 5 above~ 
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The respective hydraulic, pneum?<t ic, electrical 

systems, etc. 

Small unburnt pieces t he.t could be identified 

as somt:. part of the wing structure. 

Small burnt pieces and p ieces embedded in fus ed 

blocks tha t could be identified as parts of the 

vv-ing structure. 

Small unburn t pieces that could b e ident ified 

as p&rts of t he fuselage str:'ucture. 

Sme~l burnt p i eces and pieces embedded in fused 

blocks thd could be identified as parts of the 

fUselage structure. 

Broken pieces from f used bl ocks f r om v;hi ch all 

visible unmelted pieces had been r emoved. 

Dust from sifting oper at ions. 

Small miscel laneous parts , bolts , nu ts , small 

c&bin articles, etc. 

10,.3,11 §E2 c}al Technical Investi~_;i.ons_E2:£_d Tests 

10.3.11.1 The three altuneters recovered f r om the first 

and second pilots md n~wigator ' s flight panel s vrer e 

forwarded for deta.iled speci&list examination End 

r eport to be carr ied out under t he auspices of the 

Civil Leronautics Bocrd., l1a sh i ngton. The r elevant 

repor t is a t appendix 1.11, 

10.3.1 -; .~ Samples of ash &nd burnt wreckage t aken 

f rom selected pos itions at t he acci dent s i te wer e 

an alysed and checked fo~ the presence of explosi ve 

&gents, with negat ive r esults. 

i s a t &ppendix 1. 10. 

The r el evant r eport 

10.3 .1 '1 . 3 i.l l residue f rom t he acc ident s i te was 

r Bk ed t oge t her &nd s ifted t o retrieve all rumaxnition 

r eport ed t o have been carri ed i n the ai rcraft , and 

t o seerch f or any bull e t s or mi ssiles inconsi s t ent 

with the weapons carried in the aircra£t . .. _t the 

s ame tirne a s ea.rch was m2.de f or any fore i gn obj ects 
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or parts of such objects vi11ich could ~ave contamed 

explosive agents. The result of these searches 

vvas negative .. 

10 . 3 . 11 . 4 Lll fire-arms and armnunition r ecovered f r om 

the wrc ckB.ge vrere taken by the Northern Rhodesia Police 

who carried out appropriate inves tige..t ion. This 

investigation proved tha t none of the bullets in the 

f ire-.s..rms had been fired . ... r eport of t he ballistics 

expert is attached e_t ap:::endix 1.13. 

'i 0 . 3. 11 . 5 L.ll pm~ts of' the a ircraft were examined 

for bullet holes or s i gns of explosion or sabotage . / 

Certa in i t erns were segreg a t ed a.nd formed the subje ct 

of special investigations by the 1'-:ort hern Rhodesia 

Police and by Swedish Govcrmnen t experts . Iiio bullet 

hol es or evi dence of s ab otage -~rare found. 

1 0 . 3 . 12 JH 1430 OD' on 2nd ~-~oveniber , 1 961 , the h&.ngar at 

I\Tdol a a irp ort , conta ining the vvr eckage , vYE.s locked and 

sea.led in the pr·esence of tvm members of the Investigating 

Boe-rd. 

p;~·aT 3 CO "!JI ;EJ)i'TS .diD FINDI 'GS 

11 . RECOI\ISTRUCTION GF FLIG-HT UP TO THE l~CCJI)E!.~""T 

11 . 1 The inforEic t ion a va ilable to permit a reaso:J.&ble re con-

struction of the f light i s vague and i ncomplete . 'l'h e t ime 

of departure from Leopoldville ·\'ias 'I 551 G!~IT' a11.d the following 

position report~ wer e mc:.d e during t he flight:-

Over reporting point 432B (07°40'8 - 30°33 'E) a t 2035 G1IT 

at 2106 GLT 

i .. b eam Fdole. (NDB) at 2147 GMT 

Over 1\d.ol a a irport a t 221 0 G-lv:T 

Consequ ently, ther e mus t b e somc c onje cture in any a ttempt to 

r e con s truct the fli ght or ' 'lh e.t sho1..1ld be cons i der ed a s the most 

l ikely r oute f ollov'led by the a ircre.f t . See append ix 1 . 3 . This 

will b e p articul arly true for the por tion of the flight between 

Leopoldville and t he p o int -,;.rh er e the p os ition r eport wa s m.s.de at 
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2035 m~~. The f light plan indicates that the init ial cruising 

altitude should have been 13,500 ft (FL 135) but at 2035 Gr.iT 

the aircraft reported cruis ing a t 17,500 feet (FL 175). Since 

there is no il1.d.ication as to when the a ircraft climbed from FL 

13 5 to FL 1 75, this pa:d of t he f light has been computed as 

if the climb to FL 175 was made immedic-,tely ar .... t er teke-ciff 

from Leopoldville . It has also been assumecl the climb v:as 

made in still air at a true airspeed of 184 knots. This 

climb should then have taken about 35 minutes and should have 

covered about '] 08 nautical miles over the ground. The only 

upper wind. information evaila.ble to the Board for FL 175 

covers that portion of the probable route ~rom reporting point 

432B to Ndola airport. During the period of the flight this 

wincl is b elieved to have been 070° - 1 00°(T) a t 10 to 15 

knots. For eomputing purposes a wind of 085°(T) at 15 knots 

has been used fo:..~ t he po-rtion of the flight from 432B to Ndol a 

a irport and it has been assumed that for the portion of the 

flight Leopoldville until reporting time 2035 GIViT t he wind was 

·weaker and from the Ec;.s t; a wind speed of 5 to 6 knots has 

b een used as the aver age f ar thi s purpose. 

11 • 2 The most likely route followed by S:S- BDY between Leopold­

ville and r epor ting point 432B wa s direct to an approximat e 

position 04°35 1 South, 29°25' Eas t, then down Lake Tanganyika 

t o reporting position 432B. 

11.3 The computa t ion for the portion of the route tha t is most 

likely to h<we been followed e£ter 432B has been made in reverse , 

i. e . starting from t he time over Ndol a airport a t 2210 G~~. 

1. t 214 7 GMT the a ircre.ft r epor t ed e. beam Ndola . This was 23 

minutes before c.rriving over l\tlola. L VDF bearing ( QDh 279) 

taken at the t line of this repor t ll1dicates tha t the a ircraft 

was then due Eas t of I\Tdol a airport. L.ss uming the a ircraft 

travelled at an average ground speed of 255 knots ( 240 T.i~ 

plus 15 knot t c;.il wi nd component ) from wher e i t was a t 2147 

GMI' until it reached iSld.ol a , i t ·would be l ogical to conclude 
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that t he airc:rai't was then 98 nautical miles from l\Tdol a over 

p osition 13°00'S, 30°·J9 ' E . The distsJ1ce from abeam Kasama to 

the assumed position vhen the aircr<::,f t reported at 21 47 GLT is 

170 nautical miles . The elapsed time for this portion of t he 

flight was 41 minutes. This inC:.icc:,t es a ground speed of 248 

knots which would appear reasonably cons i s t ent with knovm and 

assumed cirCl.llllS t ances . The di s t ance f r om abeam Kasama t o 

reporting point 432B (on a direct line f r om 432B to position 

assumed at 2147 m -T) is 150 n autical miles . This portion of t he 

flight t ook 31 minutes a nd ind ica tes tha_t the ground speed would 

have been 290 knots . This ground speed is not consistent wi th 

the other section of t he flight and in v i ew of reported vvind 

conditions appears to be unlikely. Since the ground s peed 

South of the point abeam KasanlB. appear s reas onable and consistent , 

the computed ground speed of 290 knots would appear to sugges t 

t hat the a ircraft covered a shorter d i stance than 150 nautical 

miles b e tween 2035 GI,.T and 2106 Gi>iT , and was FI'"babl y 22 ne.utical 

miles to the South or South East of 432B when it r eported as 

being over t h i s reporting point. 

1 2. DISCUSSION OF' THE :ZVIDENCE 

1 2.1 Ther e is evidence thd an inte:nded fl i ght using eit he r 00- RIC 

or SE-EGY to carry l ·::r. Ha.mmarsk jold to Ndol a was proposed on 

Sun day morning to start a t 1600 GlviT on Sund ay 1 7 th September , 

1961. In f a ct <)E- BDY 'iic:.s used and took off 9 minutes early a t 

1551 GlV~ . 

1 2 . 2 Capta in Ha llonquis t appar ently did not ·wish t o f ile a 

flight plan for this l a.s t flight , and t he LTCO Leopoldville 

suggested a t 1 500 G1·.:T that he shou~d file a depar t ure pl an 

for de stination Luluabourg . Ha llonquist did s o and on i t 

stated his ero.dur c.nce wa s '13 hours 25 minutes . 

12. 3 The U. N . ..... i:r' Cowme:mde r , Le opoldvi l l e , k new only 45 minutes 

pr ior to t 8k e- off the_-(; des t i na tion was Ndol a . No one excep t 

the -air craft cr eYr concerned appeared to ha ve any knoviledge of 

the pr oposed route and f l i ght l evel . 'l'his r oute p::cov ed t o b e 
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entirely C.ifferent from that followed by 00-:t<.IC , the aircraft 

carrying Lord Lansdovm.e, which was to ar-.cive and depart Ndola 

before the ar:cival of SL-BDY, the arrcraft carr-ying Mr. Hammar­

skjold. The route followed by SE-BDY was c. ;;parently Leopold­

ville Lake Tanganyika Em.d then South to abeam Nc.ola. 

12.4 SE-BDY did not contact Nairobi :B'IC but v.rs,s in H/E' radio 

contact 1Nith Salisbury FIC from 2002 GI<T , ·when it v'ic.s still out­

side the Ss.lisbury PIR. During subsequent ccnvel~sations until 

it ·;:as hc,nded over by FIG to Ndola e.pproach at 2i 32 GMT , the 

aircraft passed information comprising an abbrevia ted f'·light plan 

giving flight level, routing and ETi.s Ndola. 

12.5 From 2135 GkT the aircraft worked l'Jdola approach on VHF 

during which time it vv-as cleared to corrmcnce its descent at C.157. 

Gk:I:' from 16,000 feet to 6,000 feet, and was e.sked to report 11 top 

of descent 11
• It did not do so but presumably commenced its 

descent at tha t time and flew overhead I\Klola airport from i ;ast 

to 'dest a t npproximately 2210 Gl-,~T Sunday 17th Septe;T:ber at 

normal circuit al titude or l e ss. The aircr a.ft was asked to 

report r eaching 6,000 feet after stating he v-;e.s overhead N:iola, 

but failed to do so~ 

12.6 When ove r the airport the a ircraft was heard and obs erved 

by a number of witnesses n or.e of whom noticed anything unusual 

in its fligh t. The f l ashing red anti-collision light on top 

of t he aircraft fin \73.S operating and the naviga t ion lights 

were swi tcheci. on "s t eadyrr , It had already incliccted .. . 

its int ention to land a t !'Tdola as it had given 2n L'l'•• of 

2220 GkT. SE-EDY c>s_oparently f lew overhezcd Ndol a r edio beacon 

2.5 nautical miles \7est of the airport e.nd ap:9.<:.rent ly continued 

on a normal procedure turn and letdmm. 'l'he a i rcraf t was 

r eported as l ow over the b eacon and very low during the 

procedure turn. 1~ thouL_h it had only been cles.r ad d mm to 

6,000 f eet 1:ER (1 840 f ee t a bov e :Ndola aerodrome) it did not 

r eport as h av:ing reached t hat altitude and , in f act, hit trees 

and the gr oun d at a shallow angle of 5° or l ess 1 e.t Yih a t 

-appears t o h ave b een normal e.pproach speed , E!.t an altitude 

of 4,357 fee t HER with its undercarria.ge locked do m , flaps 
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partially extended, and with all 4- engines developing power and 

all the propellers in the normal pitch range, heading towards 

the Ndola radio beacon on a l~ding approach. The 3 cockpit 

altimeters were set correctly, within fine limits, to the QNH 

setting given by Ndola. These altimeters are American instruments 

and cannot be set to QFE settings at Rhodesian altitudes; in 

addition, it is normal Transair practice to set all altimeters 

to QNH. However, had it been possible to set the captain 1 s 

and first o~icer 1 s altimeters to QFE, then by setting one at 

QNH and the other at QFE a simple subtraction of indicated 

heights would have given the height of the aerodrome as a 

check of the instruments. 

12.7 Smoke from a factory chimney near the airport may have 

been drifting across the approach to runway 10, but it is 

considered that this had no bearing on the cause of the 

accident as the pilot of a DC4- which landed at 2035 GMT saw 

the smoke but had no difficulty whatever in carrying out a 

visual approach and landing. As the surface vrind speed and 

direction did not alter appreciably between the time the DC4-

landed and the time of the crash, the smoke conditions at 

the time that SE-BDY was carrying out its approach would be 

similar to those seen by the pilot of the DC4-. 

12.8 No. 2 engine of SE-BDY was slightly damaged by one small 

calibre bullet on the morning of' Sunday, 17th Septerriber at 

Elisabethville. It was thoroughly inspected and repaired by 

the afternoon of the same day at Leopoldville. The Transair 

maintenance staff carried out a very thorough inspection 

o:f the aircraft and no further damage was found. The 

Investigating Board has no reason to doubt the serviceability 

of SE-BDY for this flight. 

12.9 Although Ahreus and Litton had flown from Leopoldville 

to Elisabethville and return on the night of Saturday, 16th 

Septerriber, Captain Hallonquist had not flovr.n for over 24-

hours prior to the flight to Ndola and appeared rested and 
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in good spirits before take-off. In fact he was apparently 

most anxious to make the flight. There were crew bunks and 

sleeping bags on the aircraft. 

12.10 Captain Hallonquist was almost certainly seated in 

the aireraft captain's seat at the time of the impact and 

co-pilot Litton was almost certainly in the starboard pilot's 

seat. The three pilots were well qualified and were 

experienced on the DC6 and had each flown over 100 hours in 

the Congo within the 6 weeks prior to the crash. 

12.11 SE-BDY may have been carrying two parachute flares and 

while there is no doubt that the magnesium content of these 

flares would intensify the fire at the crash there is no 

evidence to show that they caught fire or were dropped prior 

to the crash. 

12.12 There is no evidence that special security arrangements 

for this aircraft were made at Leopoldville, therefore the 

possibility for a saboteur to place an infernal device on 

board this aircraft prior to t ake off, or to othe::nvise 

interfere with it, cannot be precluded. However, no evidence 

was found which points to sabotage as t he cause of the crash. 

There is no sign of explosion or fire in t he air, and the 

aircraft appears to have been under full control until it hit 

the t rees , and all remaining contr ol system parts appear to 

have been in good order at the time of impact. 

12 .13 No evidence has been found to support the suggestion 

that SE-EDY was shot down by ground f ire or by offensive 

aircraft. In fact t he weight of evidence is all against such 

actions having taken place. The aircraft indicat ed t hat once 

it crossed into the Salisbury FIR it intended to r emain 

outside Congolese t erritory. SE-BDY had its normal night 

flying lights on when in the vicinity of Ndola - these 

incl uded the anti-col lisi on light which would be visible 

for miles . It i s unlikely tha t the captain would leave these 

light s on if he r ealised he was being shot at or chased, 
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or even if he was concerned about such action being taken against 

him. The one Katangese Fouga fighter bomber. trainer was 

examined at its base at Kolwezi by some members of the Board and 

the calibre of its two machine guns noted. No such calibre 

bullets (or any bullet holes) were found in the wreckage. In 

fact no bullets inconsistent with weapons carried in the 

aircraft were found. Local witnesses at Kolwezi have stated 

that the Fouga had never been operated at night. .Af'ter 

examining information from the aircraft manui'acturers, the 

Board is satisfied that Ndola is beyond· t he Fouga's combat 

range from Kolwezi - the only known airf'ield from which it 

could operat e . The aircraft commander stated that he had never 

violated the Federal border and that he had never shot dovv.n an 

aircraft. There was no radio transmission from SE-BDY indic­

ating that it was being, or had been, shot at or attacked and 

there >vas no evidence of bullet or shell injury to the crew 

which might have prevented such transmission. Up to approxim­

ately 221 0 GMT on 17th :::>eptember the pilot was in contact ...-d th 

Ndola tower and was acting and t alking normally and the aircraft 

was seen and heard to be flying in a normal manner. From that 

time on, for the remaining 5 minutes or so of the aircraft's . 

flight, it was under observation by many police officers on duty 

and by three \vitnesse s in particular , except for the l ast 20 or 

30 s econds when SE-BDY apparently went below the line of' vision 

of one of them who was standing on a fourth floor balcony. No 

strange bullets or anything resembling parts of a shell , grenade 

or rocket have been found and no bullet holes or damage 

consistent with of'fensive action have been f ound in the wreckage. 

Neither of the pilot s made any transmission which indicat e d 

-trouble or alarm from the time when it was overhead Ndola to the 

time of the crash ( 2215 GMT approx .). The aircraft crashed on 

track, and the wheels and flaps were down - which again points 

to a normal descent and approach. If the aircraft had been under 

attack or if the pilots had been worried about such a possibility, 

the logical t hing would have b een for them to r etract the wheels 
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and flaps, increase power to take avoiding action, switch out the 

lights and warn the aerodrome. The weight of evidence clearly 

predominates in favour of a situation that was . normal and 

correct, except that SE-BDY was about 1,700 feet lower than it 

should have been at this point. The Board does not hold the 

view that the pilot was flying low intentionaJ.ly. 

12.14 The overwhelming weight of reliable evidence is that at 

the time SE-BDY was the only aircraft in the air in the vicinity 

of Ndola. 

12.15 There is no evidence of any in-flight fire or explosion in 

SE-BDY. There is no singeing, discolouration or burning of the 

tree tops prior to the beginning of the ground fire which extend3J 

back from the final ·wreckage point some 120 yards , which is some 

200 yards after the aircraft first touched the tree tops. The 

first pieces of wreckage of the aircraft were found in the 

direction of flight from the first point of impact with the tree 

tops. These were pieces of 'propeller rubber de-icing b oots, then 

the port wing tip, pieces of port outer vdng, propeller blade, etc . 

There was no evidence of fire damage on those pie c es which were 

not in the area of ground fire . 

12.16 Nlfldical evidence shows that two bodies were found to have 

bullets , fragments of exploded cartridge c a s e s and percussion c aps 

in the skin, the subcutaneous tissues or the nruscles . These bodies 

had arrrnuni tion in their vicinity in the wreckage , and the orient­

ation of the bullets within the tissues did not support any 

contention that they had been fired from any consistent direction. 

The pathologists consider that these injuries r esulted from 

explosion of ammunition in the fire . The bullets found in the 

bodi es have been microscopically ex~ned by ballistics experts 

and it was ascertained that they had not passed through the b arrel 

of a fire-arm. Three or f our other sev er e ly burned bodies were 

found to have piece s of' partially me l ted air craft metal super­

f'icially s ited on them. The pathologists c onsider ed that this 

r esulted f'rom the incineration of' bodies in the presence of' air­

cr aft wreckage and in no way suggests f'r agment a t ion f'rom an 

explosion. None of the foreign objects was found i n an indivi dual 

in any wa:y r e sponsible for f lying the aircrai't. No other bodies 

wer e f'ound to have any f'oreign me t al f'ragments in them. The Stliil111ary 



- 28 -

and conclusions from the medical report are at appendix 3.3. 

1 2.17 The temporaJzy survivor of the crash made several statements 

during the 5/6 days he was in hospital. Medical evidence regarding 

this is that those statements made on the 18th September are unreliable 

because he was delirious at that time and that statements made during / 

the last 24 hours of his lif,e, with regard to sparks in the sky, may Jt' 
also have no significance as he was then uremi..c and part of the picture 

of this disease is spots and flashes of light before the eyes. 

12.18 The route taken by the pilot of 00-RIC was virtually direct 

from Leopoldville to Ndola and passed vvithin 60 miles of Kolwezi. The 

aircraft was in radio cornrmmication with both Kanri.na and Elisabethville 

and had its anti-collision beacon and navigation lights illuminated. 

Until a short time before departure it was generally believed that this 

aircraft vvould be carrying the U.N. Secretary General. 00-RIC arrived 

safely at Ndola without any interference en route. 

12.19 The possibility that one of the three Azoorican :003 aircraft 

parked (2 at Ndola and 1 at Elisabethville) mi.ght have been in radio 

contact with SE-BDY and my have instructed it to divert or had know­

ledge of the intention to do so was investigated. The evidence of the 

senior American officer and of the other two aircraft captains is that 

there was no comrrunicatio:ri by any of these three aircraft with SE-BDY. 

1 2. 20 The remains of the aircraft control mechanisms, power plants and 

systems have been meticulously examined and no evidence was been found 

of failure or malfunction. This f act, together with the evidence 

at the crash site and of the mass of the observers' evidence as 

to the aircraft 1 s behaviour, indicate that there was no technical 

defect or structural or rmterial failure. 

12.21 It was noted that the aircraft captain's altimeter, which 

was iJ:?. compara tively good condition, was found disconnected from the 
' ' 

static supply. However, had ther e been a break in the static line as 

a r e sult of disconnection during flight, the effects would have been 

immediately apparent as the captain's VSI would have remained station-

ary, and the airspeed indicator and altimeter would have under-read, 

i.e. the indicated height would have been lmver than the actual height. 

In other words it would have erred on the safe side. The Board cannot 

see how this can have any significance as a causal factor in the 

accident . Additionally, as the co-pilot's and navigator's 

static instruments wer e connected to a separate supply any 
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discrepancy in the readings should have been obvious. The 

simple misreading of an altimeter, hov.-ever, canno.t be ruled out 

as a possibilit~y. 

12.22 .Amounts of up to 7fo of carboxyhaemoglobin were found 

in the two pilots in contro+, the radio operator and !Vu- . Serge 

Barrau as well as ~c in Mr. Hamrnarskjold 1 s body, while all 

others which it was possible to test were negative. The 

pathologists have stated that these amounts are not significant. 

12.23 Because the aircraft flew over the airport and away to 

the West 7 some of the witnesses thought that it was going 

elsevv-here or 'i?as comrmmicating vJ:L th another sta tion. Similarly, 

when the aircraft did not land some vvi tnesses thought that 

~~. Han~arskjold had changed his mind and he~ diverted the 

aircraft back to its starting point or to Elisabethville. 

However , the investigation ha s satisfied the Board that the 

aircraft was almost certainly engaged . in some form of procedure 

turn prepar a tory to a landing approach. 

13. SEARCH iu~ RESCUE ACTION . .. 
1 3.1 The relevant documents defining Search and Rescue action 

to be taken in respect of a missing aircr€St are :-

13.1 .1 nPI-tOCECL'RES FOR SEARCH PJ·ID RESCUE 'i/ITHIN THE 

SJ-ILISBURY SE.ARCH PJ'ID P..ESCliE JlillA. 11 
- Reference 

334/3 d a t ed 6th October, 1959. 

13.1 .2 "Alli TRA.FJ:i'IC CONTROL I:i'J~T..RUCTIOI\'5 11 Department 

of Civil Aviation dated September, 1960. 

13.1.3 "STATICl'' STi:J·ID L:'G ThSTRUCTIUNS - IDOLA AIRFORT;, 

d a t ed June , 1961 

13.2 The above documents sta te inter alia in t h is case 

that init iat ing action should h ave been t aken by l'!dola 

ATS Unit t hirty minutes eSt er the l a t est ET.A of SE-EDY, 

i , e, a t 2245 GlAT. In spite of t he f ac t t hat the 11ll:CEP.F,'i H 

s i gnal was no t originated .until 2342 Gl 'lT and was not 

despatched until G016 GMr, other correct action was 

t aken by l\Tdola airport s taff . 
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13~3 The ATCC Ndola continued to try and contact SE-BOY on 

both VHF channels from 221 5 GJI.T onwards and queried Niola 

police for reportscf an aircre£t crash. He also comrrrunicated 

·with Salisbury FIC and initiated a "communication search" and 

checked other aerodromes for news. 

13.4 The Ndola end ~mfulira police orginated ground search 

action by sending out Land Rover patrols in the early hours 

of the mornin.g from both places to investigate a report of 

a flash in the sky North West of Ndola. These patrols w"'hich 

started at 0145 Gl>·l' found nothing signific.:mt. The J...Tdola 

control towe1n waf3 closed at 011 5 GMT &!d there was a conununi-

cater left on duty who knew how to contact the Airport :M..anage1~. 

13.5 The RRLF search action which started on Monday morning was 

finally suc cessful at about the same time as ground reports 

from l~ricans reached police and airport author ities. 

13.6 If the .i..fricans vvho witnessed t he crash or heard the 

explosion had reported t he fact to any authorit7 they could 

have led police ox· rescue vehicles to the scene of the accident 

b efore daylight. No such r eport was made until about 1300 GMT 

on Monday 18th. 

14. SPECIAL TESTS 

14.1 In view of the diversity of opinion amongst ~~tnesses as 

to height above ground and as to what lights were shov:iing from 

SE-EDY whils t over or in the vicinity of Ndola airport, an 

experiment Wc·.S carried out us:i.ns a LC6 aircraft belonging to 

Transair, and .flown by a 1'ransair crewvlith one of the Boa.rd 's 

observers ('t<ho is also the Director of :B'light Operations of 

Transair) acting -as second pilot . 'l'wo members of the Board 

were in t he A-ircraft observing the flights. 

14. 2 • During this expe r i ment the aircraft was flovvn over Nlola 

a irport and out ov~r t he crash site on the night of 9th October, 

1961, making five different runs e.t v arying heights with diff -

er ent combinc-.tions of lights showing , a t different power 

settings and speeds . Full de t ails of these flights are a t 

appendix 1.14. 

14.3 During these t ests the pilot followed the let-do"Vvn 

pattern de t ailed in the J eppesen route manual as us ed by 

Transai.r:- crew-s , ru1.d on t::a ch occ a s ion it was not ed that the 

aircraft flevi over, or v ery close to, the crash site and 

on approxima t ely the s ame head i ng as the swa t h through 
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the trees. (The crash site in the forest vvas identified by 

Police Le.nd Rover vehicles stationed there with their head­

lights illuminated). 

14.4 Whilst t his flying was being carried out all but one of 

the relevant ·vi'i tnesses were placed in the positions they held 

on the n i ght of the accident m1d were accompru1ied by members or 

observers of the Boerd. These witnesses were g iven forms to 

complete which requested information regarding height, direction, 

noise and lights of the e.li~craft being used in the tests as 

convered vnth what they sav,- and/or heaTd on the night of ' the 

accident • . 

14.5 i~ analysis of the results of these flights, together 

with discus sion Yvith the Viitnesses at the time, shows that 

the majority of ·~;ritnesses "ivere emphatic tl1at t he aircraft on 

t es t was never as low as SE-EDY on the night of t he accident. 

i,s the lovvest flight during the tests was 6,000 feet (1840 

feet above ground) over the air port and 5,300 fee t (934 

feet ciliove t.'le tree tops) over the crash site, it would seem 

to indicate that SE-BI;Y was low over the airport aril. very low 

during the turn to approach t he air:?Ort. In f act t his points 

to SE-EDY being below 6, 000 f'eet hER when overhead the airport 

and certainly much lo\7er than the obs t acle clearance l:i.mi t 

of 4,660 feet (500 feet above the airport) specified on the 

Ndola approach chart in the Jeppesen Route Manual, after 

p assing over the airport and during the tur n to approach. 

The majority of the vvi tnesses indicated th2,t SE-BLY was 

showing i ts f lash:irl..g red e-.nti-collision light m~.d nc..vige tion 

lights on 11 steady 11
, with the power set tings and speed 

consistent v.ri th a normal circuit and approach. 

14.6 In a.o.c1i t i on , t~;7o s pe c ial f lights were made us ing 

DC) aircr aft IYi th memb ers of the Board flying in the 

aircraft as observers on each occasion. The first flight 

was made c•.t night , carrying out 8.11 instrurae:r.tt procedure 

1 let-dmvn to .I'Jdola c:er odrome , to investigat e whether the town 

and aer odrome lights may ha ve been confusing to a pilot 

s trange t o the aree .• It -v;.ras agr eed tha t the lights did 

not casue confusion. The second flight was made imrnedi2,tely 
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before dusk to simula t e as nearly as possible a DC6 carrying 

out a procedure approa ch . The speed war;, _ maintained , e,t 140 

knots, In each case t he t es t a ircraft fleYv approximately 

overh ead t he crash site on approxima tely t he s ame heading 

a s t he cras h svva t h through t he trees, and the Boe.rd i s 

satisf ied t he.t SE-BLY v.ras carryi ng out a procedure appr oach 

when it crashed. 

1 5. CONCLUSICJ\TS 

15.1 The a ircraft ·was c orre c t l y cert ifica t ed and had been 

maintain.e d i n accordance with t h e approved maintenance 

schedule . 

15.2 The aircraft v;-as correctly l oaded with t he C of G vvithin 

prescribed llimts , 

15.3 :No evidence c ould b e found t o sugges t f a ilure or mal-

funct ion of the a irc;raft control mechanisms ~ power plants or 

s ystems , The ev i dence a t t he crash site and the mass of 

observers' evidence as to t he a i r craft' s behavJ.our i ndi c ate 

thc,t ther e was no techn.i cal de fect or structure~ or material 

f a ilure . 

15.4 The three al t ime t ers ins t alled in t he a ircrai't Yvere 

r ecover ed a.nd i t wa.s possibl e t o de t ermi ne that the corre c t 

QNH for Ndola was s e t on each ins t rument, 

15.5 'I'he cr ew he l d v a l id l icenc es appropriat e t o the ir duties 

and had not exceeded t he pr escribed f l ight t i me limita tions. 

15 ,6 i~l navig&.tion a l aios and r adi o facilities a t 

Ndola wer e f'ull y serviceabl e and oper ating a t t he tli11e of 

the accident . 

1 5. 7 The Ytee.ther a t the t ime of the a ccident was fine Yri t h 

sl1ght smoke haze and t he n ight was dark and there was n o 

cloud. · The moon vJas in its f irst ~uarter and set at 2224 Gk'l' . 

15.8 SE- BDY had been clear ed by" the i1TCO Niol a doYm to 

6 , 000 fee t ll'iEH aft er checking the Ql\TH and was asked to report 

r eaching 6
1

000 fee t , ~he aircr af t d id not report reaching 

6,000 fee t bu t passed overhea.d Ndola airport and ov er head 

(or nearl y so) the Ndol a NDB. It h ad almost completed the 

proc edure tm-n ~hen i t s truck t he tree t ops . Its wheels 
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were extended and the flaps partiaJ.ly extended at the time . 

· The aircraft first touched the tree tops at a height of 4,357 

feet tiER. Ndola airport is 4,160 feet Jvilill . 

15.9 SE-BLY was showing the correct externaJ. lights up to 

the time of the accident. 

15.10 The pc-ethologists have stated that no medicaJ. cause 

for this accident hew been found and that there exists no 

medice~ evidence of sabotage. 

15.11 PIG Sc:.lisbury and Ndola Tower heed sufficient informa­

tion regarc.::.ng S:S- EGY' s position , destination and ET.L f or 

their control purpcses. 

15.1 2 The Control Tower vras closed down at Ndola a ilJ)ort on 

the night i n question a.fter DTC'£RFL action had been initiated 

but not resolved. Ji. cormnunicator was on duty throughout the 

night vmo c ould have r e called s taf'f if required. 

1 5.13 Certain J:.frican charcoal burners could have reached 

the crash site by 2245 Gl\:"r end led rescuers to the crash 

befbre dayl if:ht had they so wished. 

16. CLUSES. 

1 6. 1 The Investigating Boerd is of the opinion that t he 

evidence ave.ilable does no t enable them to determine a 

specific or definite caus e . 

16.2 The following list gives the Board's opinion of the 

possibilities . The or der of lis t ing is not intended to 

i ndicat e any degree of pri ority. 

16.3 The viilful ac t of some person or persons unknown which 

might h ave for ced the aircraft to descend and collide 

with the trees . 

The Board is · of the opinion t aking 

into consideration the ex t ent of the des truction of 

the aircr<:·f t a.nd t he la.ck of s urvivor's evidence , 

t hat this possibility c w..not b e comple t e l y ruled out. 

'l'he Bo.s.rd is , ho-.:1ever, satisfied, on the w·eight of 

ev idence avail2bl e to it that it is an unlikely 

possibility. 

/ 
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16:.4 Some undetermined defect in the engines, the air frame, 

control mechanisms or systems, beyond the pmver of the crew 

to remedy b1 the air that might have induced the forced 

descent of the aircraft. 

16,4,1 Comment. Despite intensive examination of 

the ·wreckage no such defect has been discovered. 

The weight of evidence s ugges ts that the aircraft Yvas 

airworthy and fully controllable immediately prior to 

collision with the trees, 

16.5 Descent of a fully controlla.ble aircraft into the 

trees due to (a) some misunderstanding of the aerodrome altitude 

or (b) some sudden incapacitation of the t hree pilots on board 

or (c) some misreading of the aircraft's altime ters or (d) 

some incorrect altitude indication on at leas t one of the 

aircraft's three al tiineters, or some combination of (a) io 

(d). 

16.5.1 Comment. In the opinion of t he Board the 

probable cause of the e.ccident lies within this group;. 

Cha irman 
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.J~ 
•• , • ••••• ~-;., •••• , • •, Senior Operations 

Off icer 

t.) .· '- ~ -?..::.:- .. . "'? c--::~ - ·· ......... ·'i:· ... :.::; · ......••...•.•.• 

~ 
. "-.., · .0Cv"'-<. . . . • • • • • • • • • • • • • • • • • • • • • • • • • • 

Chief Inspector of 
Lire r aft 

W/Cdr. R. L.F • 
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EXPLODED PLAN 
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I 
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TRA!~""SCRIPI'ION OF· TAPE RSCORDED R/T COiv'li\~illUOATIONS 

---·~- BET\,EEN _§_~·y A,.rom SPLif~URY FIC ----

Date : 17th September, 1 961 
Recorded at : Salisbury 
Circuit : No. R/T 1. Frequency 5521.5 kc/s 
Time : Between 2002 Gl>;j' and 2132 Glv'.IT' . 

------------~-~-~-·------~---~--~~-

Tll\E TO FROM 

2002 SAY SEEDY 

? SBY 

SAY SEEDY 

? SAY 

SAY SEBDY 

SEEDY SAY 

2002-i SAY SE.BDY 

SEEDY SAY 

SEEDY SAY 

SAY ;;;.BBOy 

SEIIDY SAY 

200~ SAY SEBDY 

SAY Si;IIDY 

SEEDY SAY 

SAY SEBDY 

SEEDY SAY 

SAY SEEDY 

SEEDY SAY 

SAY SEEDY 

2006~ SESDY SAY 

SAY S.EEDY 

SAY SZ£DY 

SEBDY 

SAY S:E;BDY 

SEEDY SAY 

REMARKS 

Call 

Aircraft calling Salisbury say again your 
call sign. 

Good evenil1.g . How do you read 

Say e. gain your call sign. 

How do you ree.d 

Roger three t c four slight static 

Request E'I'A CORIC 

Standby one 

Calls 

Go ahead 

Vl'hat i s your des t i n ation and aircraft type 

St andby one 

Call s 

Go ahead 

I;est ination Ndola aircraft DC6 ? 

Under stano. destin a tion Ndola IJC6C 
is that affirmat ive 

LC ? ?? 

Understand destination Ndola and aircraft 
type DC6 is that affirmative 

That is affir mative 

Roger wha.t is your ETA N3.ola 

Roger sta.ndby one 

Calls 

Go ahead 

L'l;A 2235 approximately s tandby f or 
??? BTA 

Roger approximate ETA 2235 what was 
yolll" place of departure 



- 2 -

---~--------~-~---·-------------~---

TO FROM 

SAY SEEDY 

SEBDY SAY 

SAY SEBDY 

SEEDY S.AY 

2009.;.: SiiY. SEBLY 

SAY SEBDY 

SEBDY SAY 

S.Jcr 

SEEDY SLY 

... 2033 SEBDY SAY 

SJcr S:EIBDY 

SEEDY SAY 

SAY SEBDY 

SEBLY SAY 

' SAY SEBDY 

203~ SEBDY SAY 

2040 SNI. SEBDY 

SBBLY SAY 1 

SJ>:I. Sb"'BDY 

2042 SEBDY Sf.Y 

SAY S:rr::BDY 

SEEDY 

SJ>:I. 

2049 SEEDY SAY 

SAY SEBDY 

SEEDY SAY 

SAY SEEDY 

SEBDY SAY 

2108 SAY SEBDY 

Place of departure Leopoldville 

Roger Leopoldville place of departure 
the E'I'.A OOF~IC 201 7 Ndola 

2017 is that affirmative 

That is affirmative 

Roger, check , listening out 

Call 

Call 

Request arrival time of OORIC over 

Standby one 

Go ahead 

Go ahead 

'Go ahead go ahead 

Go ahead 

Nothing for you were you calling 

Request arrival time of OORIC 

Roger s tandby one 

Call 

Go ahead 

Checks 432B at 2035 flight level 175 
flyi ng on advisory route 432 t o avoid 
Co11golese territory. 

Confirm position 432B at 2035 flight 
level 175 and your fly ing on route 
432 is ths.t aft irmative 

That is affirmat ive 

Stand by for arrival time OORIC 

Stanchng by 

Arrival time NO.ola OORIC 2035 

Roger 2025 

Negative 2035 

Roger thank you 2035 

That is aff irma ti ve 

Call 



TIME TO FROM 

Sl!..'BDY SJl.::I 

SAY SEBDY 

SL'BDY SAY 

s.ru. SEBDY 

SEEDY SAY 

SAY SEBDY 

SEEDY SAY 

2111 SEELY SJ.Y 

SAY SEBLY 

SEEDY S.AI 

SAY SEBDY 

SEEDY SAY 

2115 SEEDY SJ:..Y 

Si>_Y SEBDY 

ST'IDY SLY 

SAY SLI:DY 

SLY SEBDY 

SEBDY SAY 

SAY SEEDY 

SEBDY SAY 

SAY SEEDY 

SEEDY SAY 

SAY SEBDY 

2115 SAY SEEDY 

SEEDY C' . -r 
U.c.:.l 

2132 0EBDY Si:.Y 

SAY SEEDY 

SEBDY SAY 

s..c.y SI:EGY 

-!-

RENJillKS 
~----·- ------~ 

Go ahead 

Check abect~.:; KS 06 estimate abeam ND 47 
flight level 175 request flight level 16Q 

Say again your position estimate at 47. 

Roger estimate abearn J.JI; at 47 

Roger abeam KS 06 flight level 175 estimate 
abeam ND 47 request flight level 160 is that 
affirmative 

Roger that is affirmative 

Standby one 

Nil trafi ic to flight level 160 

??? 

Nil traffic to fli2:ht level 160 please 
acknouledge 

Roger check will give you a call reaching 1 60 

Roger t hanks 

~nat are your intention~ on arrival Ndola 

Say again 

~iha: t are yam~ intentions on a.rr ival N:1ola 

Stand by 

We are keeping outside Congolese territory 
proceeding around the border to land at ifdola 

On arrival Ndola are you night stopping 
or prooeedj_ng elsewhere 

I am taking off almost imrnediately ??????? 
(unreadable) 

Are you returning Leopoldville topight 

Negative 

Wbat is your destination on departure Ndola 

Unable to say at present 

-,i-e have reached F'L 1 60 

Roger understru1d r eached 160 

Confirm you estimating abeam NO at 47 

i..ff irma t i ve 

Roger contact Ndola VHF 11 9 .1 now 

Roger will do. 
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J..PPEND DC 1 ~ 

TRANSCRIFTIO' er T.:J?E RECORDED R/T COMl:IJNI CLTION 
BETt"tREF SALISBUHY F1IC AND -\LOLJ~ TOYr.ER ____ ,..___u~ ., _ __,__ ....... ~~__....,_...._ _ _ ,, ___ _ 

Date: 17th September, 1 961 
Recorded at Se.lisbury 
Frequency : 6915/3 682 kc/s . 
Time : Betwee n 2002 G.I ·? and. 1356 G}:·1' 18th 

~- ~--------·-~-·--·-

TIME TO 

2002.;- SAY 

2018 S.i:~Y 

201 8-k SAY 

20'19 s.s 

2020 LUSi.KA 

NLOLA 

2036 NLOIJ. 

s ··" i • .l.. 

1'i!DOL1. 

S.i~Y 

NDOLL 

SAY 

NDOL..:,. 

2036~ Si,Y 

2112 1'1DOLL 

2113 l'JLCk ... 

2114 hDOlJ_ 

211 4.; NLCL, 

211% s~ .. ~Y 

NDOlJi. 

Si.Y 

l'L CLL 

21 20 

FROM - - - - -------- -- - ----- -·- •en ___ _ 

a :,ou. 

NDGL:t 

NLCL.L 

LUSa\A 

NDOLA. 

LUS..:..Yv~ 

s.·.y 

I.][)OLJ.. 

s ' 1 T L.L 

l'1J0LJ:. 

S~3 

l'IUOLic 

SLY 

NDOLJ!. 

SLY 

Sr .. Y 

SLY 

S.:'...Y. 

l\GGLi. 

Si..Y 

NDOLl-.. 

SLY 

]\DOLl, 

17th September, 1 961 

Call 

Ca~l - do you read 

Call - 6 915 

Our teleprinter is out with SAY will y ou 
ask t1.•.em to see us 5455 

Roger Y{il l do 

Go ahead 

You are s trength 2 distorted t~;ere is a DC6 
at~~ 1 7 5 from Leopoldville es timating 
l';dola 2235 anO. \Ve haven ' t rece ived an arriva.l 
signal on cc;:~ IC 

Roger he an-ived 8."C 2035 over 

Rog er t hanks is t he e.rrivs.l s i gnal Oil its 
way 

Lf firma t ive our t ele pr inter i s uns ervice ai ;le 
will you see us on 5455 

:!:<.o ger wi ll do 

Thank y ou 

Call 

6915 do you r e ad 

69'i 5 do you read 

69 do y ou r ead over 

Ylill you try agai n noY; over 

Hoger you a r e noYv s trength 3 

Roger you are ab out 2 t o 3 now g o ahead 

Roger SEEDY novr at fl i gh t l eve l 1 6o he 
gave a pos ition rep ort abeam KS at 2106 
and es t ima t ed l',TI a t 4-7 over 

Roger thru1ks 



';-.;-----=-----...-:-

1'.Th1E TO FROM 

2122 NDOLL S.i:..Y 

SJ: .. Y :NDOLI". 

NDOLA SAY 

2122~ SL.Y l'IDOLI. 

2129 SLY NDOIJ. 

NIJOLJ. SL.Y 

SAY 

NDOIJ .. Sl .Y 

2130 s..:...y .NDOLi. 

2131 SAY NDOL.f: .. 

NDOLA SLY 

Si..Y H>CLi.. 

1\!DCL.I:.. s .:v 
··~ 

2135 Sli.Y NDCk .. 

2224 NLOLL SLY 

2225 NCGlJc SLY 

2229 l\!I.:OIJ~ SLY 

2300 NDOlJ~ S1 .. Y 

2320 NDOL.l.. S.hY 

23 21 NDGLL SLY 

0436 SL.Y IiDOLL 

NDOLi. SAY 

s.r..Y 

043 G;.- SJ:.Y i\iCOLL 

- 2 -

·--------------~·· ---------~~-----·-------

RE£,.;J.RKS 

Call 

CD ahead 

SB.BDY to you 

Roger thank you 

Ndol a has STRTY over 

Thank you if you cah get ahy i.nforrre.tion f r om 
him as to his future movemen ts l ' d be mos t 
grateful 

Sor-.cy would you mind tryin g again you are 
f ad:U1g b acHy 

Roger I say again if y ou can get any il'lforma­
tion from SEEDY as to his future movements after 
l anding Ncl.ol a I' d be most gr a teful 

Stand by one 

Call 

CD ahead 

Reply on the tie line please , I vvill reply 
on the tie line ~--- correction I Tiill 
r epl y on the teleprinter over 

}'lager thank you 

Call 

Call 

Call - 6915 over 

Call - over 

On 6915 do you read over 

How do you r ead 

Do you r ead 

16th Se ptember , 1 961 

Call 

Go ahead 

Good morning to y ou I 1 v e nothing ? on 36 
I l!ad a mess<J.ge from r aO.io polic e they are ? 
inf orrc.ing at 3 o ' clock and they repor t ed 
thc:.t 8. ? man ? a t 2300 zulu abou t s een ? 
@~eat flash in the sky in dli~ection of 
Mi.lfulira or locking a ? b it ? out from Ndol a 
.;;ill you reo:;~uire a signa l 

JSfirma ti ve ----- ? confirm by signal and 
adv ise a ny future devel opme nts please 

Roger 



THIE TO 

0508 l\Dok·. 

NDOL.A 

Si .. Y 

I'iDOk. 

S • .Y 

NDOIJ. 

SLY 

0512 IIDOLL 

0552 SI.Y 

NDCL. 

s.;x 

NCOLl. 

'iDOL. 

s .. Y 

0553 NDCLi. 

0554 

S • .Y 

055~- NDOLL 

0606 .!\DOLL 

- 3 -

FROL REM.t.RKS 
----~------~~--···-- ·------~~·- · 

SJ. .. Y 

SAY 

l:DOk'. 

SLY 

:NDOIJ~ 

SLY 

l\[)OLJ. 

I \DOLi>. 

S1~Y 

NDOLi>. 

Si.Y 

Si.Y 

l\l.DOL. 

s. y 

I'illCLL 

NDOL. 

s •• y 

s.s 

Ce.lls 

Go ahead 

It may sound a little pedantic but would you 
check ·with police and various other organisa­
tions are •vorkine; on this aircraft 

Sorry Salisbury say again 

I say again wou ld you just confirm that the 
police organis c:.tion e tc is work:)..ng on this 
aircr~ft this missing aircraf t ov er 

I can 1 t say that they are workinr; or not the 
.~>.PM has been info:r·med he 1 s n ot here and as 
far as 1 knoF they didn't ----- ? 'L-:u t of course 
I hav en 1 t bee~1. ----- ? 

I thought sec-c.ri ty was bad bu t not as bad as 
that it ' s a comFlete ble~et i s it 

(No reply by Ndola to this ) 

Go ahead 

Can I speak t o the s .. TCO if he Is t here please 

Rog er stand by 

Go ahead l'JO.ola 

Refer e11Ce yam~ 1WC2 what action ·v;rould you 
SU[?.t;,est vre teJ-;:e . Over. 

I \"'Fas just 'i'.'antinr to check that the l ocal 
Copper bel t police had all been pu t in the 
pie ture over 

~-ie haven't advised any other police station s 
but presu:,ably s ~.nce this rep ort came i'rora 
the police il"J t he first pl a ce t hey he.ve 
a lerted their other Cop~ erbelt pol ice stati ons 
ge ner al opinion seems to b e that he ' s t ur'ned 
back - I don't t h ink there 's pr obably any­
thing li1 this report ov er . 

Hoger I 1 ll keep it short I jus t s ent a 
signnl to you novr-nmc;-- now repl yin;i from Leo 
with nil con tac t wi th them on any point- to­
point frequen cy we jus t rai sed t hem through 
r e lay of' Lctluab ourg n il news 

Roger thank you we have of cour se aircraft 
availo.ble h e;re for sea::cb i f necessary . 

Roger thar1k you 

~.vere you calling 

( no reply ) 



- 4 -

·---·--~-----~---------~-~ 

TTMJi_; TO FROM 
--------~------~-----~~--- ----·---·----~---

l'IDOL.t~ SLY 

NDOLi~ Si.Y 

NDOLL Sl.Y 

060~ SLY NDCLL 

s.s 

NDOLL SLY 

S.i.Y NGOLi ... 

C725 

NDCL~<. Sil.Y 

0749 

NDOLJ. 

074%- SLY NDOL;. 

080.5-} S.i.Y 

l\IDOLL SLY 

Si:Y l'IDOIJ. 

l'ILOLL s ... Y 

NDOL... ;;;l.Y 

0806 SLY NLOLi. 

Call 

Go ahcad 

v;~er e yov.. calling 

Negative 

Roger a message from RCC would you please 
check a.nd confirm with us that e.ll the 
police stations along the Copperbelt have 
been alerted for this aircraft over 

Roger will do 

Call 

Go ahead 

Will you a sk c~ .. Tcc ple ase to confirm his 
:r·eq_ues t for .nR..F search aircraft by signal 
over 

Roger I' ll do that I believe it is b e ing 
done a t the moment over 

Sorr :y come again 

Roger vtilco 

They ' re making t he arr angements to carry out 
the searcl1 as requested but they'd like it 
confirmed i...'1 a s i gnal for the record pl ease 
over 

Roger a s i gnal ,-;ill be &rranged 

Call 69 

Go .s.head 

Reference the aircraft 5 crew 9 pax 
5 crew 9 p e.x s i gr ... al follows 

Roger 

Call 69 

Go ahead 

Controller pl ease 

Go ahead 

Referenc e t t .e search aircraft ther e 'll b e 
one Provost and one Canberra the Ca nberra 

I 

to the North ---- ? ---- ? 50 miles rad ius 
of ---- ? ----- ? Congo border 

Sor r y you ' r e fading badl y s ay again 
pl ease . 

Stand by one 



- 5 ... 

-------·~----- ~. -~-- --------,--------~~=-------~-----
TINE TO 

Si .. Y 

0807 I'i[)OL..:i 

SLY 

NDOI.J. 

SLY 

LUS.il\1-. 

s~· ... y 

0807~ LUSi • .KL 

0931 Si~.Y 

l'~'DOL. 

Si.Y 

NLOL.~ 

0933 l'IDOI ..... 

·J 01 0 NLCLL 

s.:.Y 

NDCL.t .. 

S.rS 

NDOLi:.. 

Sj,_y 

1023 NDOLi ... 

135~ s~:;y 

NDOL. 

SLY 

'1356 l'IDCLJ.,. 

f.'ROM 

IIDOiu.~ 

S.LY 

LUS..::J\ .. 1 .. 

SLY 

LUS..JG.·. 

s; .. y 

l\lDOiu. .. 

S;~Y 

l\IDOLL. 

SL'f 

s .. Y 

SLY 

I'--:OOLL 

SI.Y 

l'S0Li~ 

SLY 

NDOLL. 

S.i_Y 

NDOh· .. 

SJ ... Y 

r,IDOL. 

SLY 

I say again for S.t .. TCC refer ence the search 
the a.i:ccraft will be one P.covost to the South 
and one Canberra to the North ---- ? ---- ? 50 
miles :r·adius ---- ? 

l!nders tand one Provost to the South and 
onE: Ca.nberra to the l\orth all after that I'm 
afraid vias u:.r1readable 

I'll try again ---- ? ---- ? 50 mile radiv.s 
but ? not ? over ? the Congo border 

I can unoerst&nd. ·v.ri thin a 50 mile radius 
a nd up to the Congo pedicle is t his cor.cect 

Call 

Go ahE:ad 

l\;o he said. 50 miles to North CJ.nd 50 miles 
to South the o ther way t akes them over t he 
Congo border . 

Roger thank you 

Call 

C-o ahea.d 

Can you cmu irm J e.cko 1 69 departed 'I'hornhill 
0830 el2.psed time 57 minutes still nil coEtact 

Roger h e ' ll p:cob.s.bly -be quite close in before 
he conta cts ycu h0 ' s o.escendirl..g to l think 
to a.bout 3000 f eet agl to he.ve a look f or 
t his <:;;_ueer job 

169 passed abeau. mine at eight minutes past 
nine he is dovm to 3 thousand searchj..ng. 

Calls 

Go ahead 
\ 

Confirm that VFE has b e en r equested to look 
out 'for this a ircraft on the way . 

You are faoinc say a gain please 

Roger would you confirm that VPE has been 
r cc_;uc;sted to h a.v e a look for this missing 
aircrc:d't en route over. 

He i s in the picture but whether he will 
look c'l.: t I c a n ' t say. 

Roger 

Cdl 

Go ahead 

'l'he wreck E'.ge ha s b een located will advise 
later. 

Thank you 



/ 



0320 CkT 

0325 l'-bT 

0335 CiT 

0810 GL'l' 

1045 Gi-.T 

1053 Glil' 

1735 GMI' 

2135 GtiT 

2210 GkT 

234 5 Gi\i'I' 

0001 CIJIT 

0115 GJviT 

LXTR.i.GTS :£i·Rct,_ ~JR. TR.I.f:'IC CGl\'l'ROL LOG 
IillOL.t. ~:.IRFDRT 

-~--~-----~---·--c·~----

Budrevvicz on 

Runway inspe ction 

Fire bell wd stop watch O. K. 

NG.ola C'I'l 5 x 5 

Budrewicz of f . House on. 

Fire bell O.K. stop watch seen and O. K. 

House off lviB.rtin on. .Stop vrc,tch end fire bell O.K. 

1-'irst contact 'Ni th SlliLY estimating abeam l\D at 
2147 Ndola 2220 . 

Reported roeml! Edol a VD200 - 278°) would not O.ivulge 
further movcLcnts . 

Over head :mola (visual s i ght ing by RIL.Ji per-som:.el) 
aircraft checked ,:;_1,JI given 1 021 r eport rGa.chirJ[~ 6COO 
f eet. ho further cont&.c t after r epeated call s irom 
221 4. Folice contc.1.cted re any reported crash and 
overdue action taken. 

Overdue c: ction (Q r,.) taken on SEBDY DC-6 and 
ll;CERFJ. 

1v~&rtin on 

l~~e.rt in off 
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APPEM: IX 1 • 8 

TECHNICAL ED.lilliATICN OP THE Wll"GCKAGE 

The following report was prepared after every piece of 
vrreckage had been examined. 

The con<H tion of the i terns which could be recognised 
is recorded and no item rev~aled any damage or selection that 
could not be attributed to the crash. 

The term selection is used to explain the apparent 
anomalies thB.t might be inferred from the position of the trim 
control mechanisms, the engine emergency lig~id shut-off valves 
and the fuel valves. All of thes e are cable operated and their 
final position would depend entirely on the order of fracturing 
of the operating calles~ 

The broken, cut and burnt ends of the control cables were 
matched using a ten power magnifying glass, but it is still not 
possible to guarantee tha t the correct match was made in all cases~ 
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Nacelle structure partially torn away from vYing with fire 
proof b1..ukhead slightly damaged and cr&.cked and all four engine 
mount· fircv,·all fittings s till attached. The engine itself had 
torn out o f its mormtings on t be Ci"lgine mount ring which was 
broken. Severe bur·ning had t aken place around the bulkhea6 .. arec;_ , 
but tJ:-Le engine ·v;-as almO[o t Lmtouched . 

'l'he oil t ank was slightly bu2"'nt , damag ed and holed Yrith p ipe 
li:.c1.e unio:1s still attached. . One of t he pipe lines >Vas rnissing and 
the other btrrl"l t. 

'I'he cabin supercharger ctcive shaf t vm.s in position, but the 
supe:cch&.r[;er pwnps and a .. ssociated p i pe lines vrere torn off, 

· -,-ri tl: t lle :ce gulator p i s ton and cy 1 ino .. er loose . 

Some fire exti~uisher pipe line s ·>',cere in position. 

The oj~ cooler wc..s burnt and , t ogether wi..th its by-pass valve , 
vtas also be.dly damaged. 

'I'he emergency oil shut-off vc;_lve wa.s open, a.tt2<ch e d to its 
casi11g . 

'I' he emergency fuel shut-off valve was on the buDchead , Yii th 
linkc..ge attached, but in the 11closed "' position. 

l\iost of the cowl flaps and the a.J.ti- c r ag r ing were not in 
position. 

'l"he carburettor cold s.ir intake scoop wc..s r ecovered, hB..ving 
been torn off. 

'I:l.G n <: .. e;elle structure had beei1 torD aYiay from the "VIing with 
cill fm::r e;.~gine mormt fit tings a'cto .. ched to t h e fireproof bulkhead . 
The engine hr.d t orn out of its mo1.1nti n,cs a nd w2.s separc. te f rom the 
n acelle. All the nc..cel l e ar eE, and. en£ine had suffered sev <::re 
CJ. c:.~·,;z-be froi~' fire , the drag ring wd. cmiil flaps being des troyed. 

'I'he Vic.te:r/alcohol tank was in position , be .. dly bu :cnt , e .. nd 
two sys tefii s v:i tches ~:. ere foun.ci. loose in the n acelle. 

The emerg<::mcy oil, :fu .. el a....'1.d b.yO.r a.ulic s hut-off valves '.:Tere 
r e covZ:. red and found to b e 11opcr.:.::, '·closed'i a..nd 11closedti 
r espectively . 

The oil cooler was melted. 

Tl:e generator , s t a..rt c:;r motor cmd hydraul i c pvrnp v,:e re 
recow;red , all being be .. dly burnt . 

The n a celle structure hc..d been torn off the wing with all 
but the lover righ t e~1gine mmmt fittin gs still a tta.ched to t he 
fir e proof bulkhead . 'l'he engi ne y;·a s s eparate from the nB.celle 
·with the e11.g i.ne mount ring mis~ in[: . Both the n& .. c e lle and 
engine had suf fered severe dama.g e from burni n g ; anti-d...:cag 
r i r.e and .. cmd flaps ·vrere mis sing . 

The oil t ar1k was recovered loose , sev er e l y burnt and 
damaged. 
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The oil, fuel an d hydraulic emergency shut-off valves 

viere r ecovered enC. found to be i n the nopen;., "closed 11 and 
"closed 11 positions respectivel y . 

'l'he oil cooler v\&.s loose a.'1ci half demolished by f ire. 

Ihe g enerat or, part of' t he starter motor, hydT&u~ic pwrrp and 
fea. thering pump &no r.~o tor vrere fo tm.d loose , all badly burnt. 

The: ne. celle s tructure had suffered consider able i mpa.ct damage 
and vras t orn off the wing Hi th all engine mount fi ttings e<. ttached 
to the fireproof bulkhe2d . The en.c:::i;.1e was de t ached f r om the 
nacelle ·v/i th the engine . mounts enc3 motmt rin[ missing. 

Eot h the nacelle anO. the en[L!.e had suffered 2evere damage 
from burD.ing , the engi;.1e rear scctj_on being. bun1t out ~~'ith gears 
scattc:red . .Ant i-dr ag r ing and cowl f l a.ps severely darr,aged by 
fire . 

The oil tank fmmd ·;;a_s l oose , badly CI'u shed and burnt . 

'l'he oil cooler found ba.dl y btn-nt . 

Emer gency fuel shut-off v e.lve f ot-md h al f open. 

Cabin supercharger drive shaft found l oose , pmnps , reg~ator 

an d assoc i ated p ipe line s [,lso founc: loose and b adl y damaged by f ire . 

The generator, start er motor, fe G.thering pmnp, ru1.d motor, 
and p c.rt of pr opeller governor found l oose , damaged by f ire . 

P2.rt of propell er governor stop motor found , still attached 
to electrical cordui t . 

lY!B.gn e t os and distributors "i·lere still in pos i tion on the engine . 

:'.::;:;:w:U!1.D.tion of' the e ;.-1gines removed fro;n DC6E .SE- BJ_,y was 
perfor·med ir: a hangar at Fc'.ol2. air2ort. 'l'he I nves tign ting :Ooard 
e.nC. the e,ccrecli ted r epr eser:t c:, tives agreed that complete diss ssembly 
to the l as t dcte.il p art vie.s not necessary. 

:t:o . 1 • R2800-QB1 7. 

'l'hi s engine V'la.s i n t s.ct , could b e ro t ated and wa.s no t too 
ser:i cusly dCJi1aged by impc:,ct or gr ound fire . The propel ler hub 
end dome ·;rere firmly attached to t he engine pr opeller shaft a.nd 
ti-1e ma_jori ty of en,gine co;-nponents we:ce intact. The engine front 
c~:.se v,;as cracked f'row impc: ct c.nc the magne to out er case '<ias 
destroyed by ground f i r e ; however, the main portions of the mag­
De·co and distr ibutor5 vrere still o.ttc:_ch ec1 to t he fror:t a ccess ory 
case . All cyl ii1.ders viere j_n pl E.cc a nCi No . 8, No . 10 and No . 14 
cylinder ccolin& f iLs had cons ide:c'ab l e l 'iOod i mbedded . The 
r ec:r cc,.s e , inte rmedi&te ca.s e and bl mc;er case 1rere intac t and 
rel a.tivcly undamaged. 

1'he f r on t c a.se c-.nd r eduction gear assembl y were r emoved ahd 
.examinat ion reveal.ed no evide nce of failure . The erive s 
of t he fl>c . .£:netos , dJ.stributors , governor and oil scs.venge &nd 
boos t e r pur,-:p >ver e in good c ondi timl. Cme cylinder from the 
f'ron t cra;.lkcase section and oc1.e cyl inG.er from the l~ear crenk­
c c:.s c secticn 'vve r e r e :iloved t o per mit v isu c.l examina tion of the 
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crankshaft , master and link rod a ssemblies. Examination of 
these assemblies t hrough the cylinder crankcase ports revealed 
no evidence of failure of the crankshaft, bearings, master 
rods, link rods, pistons , piston p ins or cylinders. 

The rear, intennediatc and blower cases were in good 
condition and no evidence of failure v;as obs erved. The rnain 
oil screen v;as removed and disassembl y r eveal ed no evidence of 
metal part icles or excessive accu~ulat ion of carbon. The 
oil scavenge stra iners f rom the intermedi ate and r e ar case 
-vve re removed and no e v idence of failure was f ound. The l ow and 
high clutch sel ector valve was removed but b e c a.use it is 
hydr8.ulically positioned and spring loaded to the low position 
no information could be obta ined . The carburettor was intact 
and the throttle valves and mixture control were positioned 
in the clos ed position. 1'his Yms dr a.wn to the attention of 
lvrr'. M. 1\.addcrs, 1ir. T. R. Nelson, Mr. L. Lindman and lVrc . C. G. 
Hellberg . The posit ion of the thro ttle and mi x t u r e cont r ol m~ 
be explained as there are two cables to e ach control pulley. 
Fa ilure of both cables t o each pulley ·would h ave to occur at 
the same i r..s t ant :i,n or der tha t the pos ition of the throttle 
and mixture control r emain uncha nged. If only one caol e failed 
then forces on the other ceble could r csul t in a pos i tion change 
of tl1e appl ice.bl e val ve or control. 

l'iio. 2 . R. 2800 CB-17. No. F.31738 

The engine in Fo. 2 position vias damaged so extensively b.y 
fire eSt er impact that the cmgine numbe r c oul d not be d eter mined. 
Mr. Bo Virving, Tr ansair Chief LngJ.neer, suppl i ed the "number f r om 
maintenance r e cords . 

The propeller hub and dome wer e f irmly 3ttached ; hovvever , the 
front ca.s e , front accessory c z,se , magn.eto, i gnition distributors, 
nine cyl incJ.er h E:z,ds, portions of t he r e ar crankcase , blower 
case , :Lntermedia te case , carburettQI:' and r ear c ase 1vere destroyed 
by groun.d fire . 

Examinati on of the propell er r eduction gear , front cam, front 
and rear mas ter rods and link rod assemblies , cra.nkshai' t and 
steel gears of the rear section r e ve aled no evidence of failure . 

No. -?_. 

The eng ine in 1\J"o . 3 position was dama.ged so ext ensively 
by fire after impa ct tha t the engi ne number could not be 
determined . lv"ir. Bo Virving , 1'ransaix Ch i e f Engineer, supplied 
the number from mo.inten.ance records. 

The propel ler , hub and dome were firmly attached ; however , t he 
front case , f r ont accessor y case , magne to, i gnition distrib utors , 
five cylinder heads , portions of the r ear crankcase, blovrer 
cas e , i n termediate rear cas e , r e ar case and carburettor -.;v-er e 
destroyed by gr ound f ire . 

Examination of the pr opeller reduc tion gear , front and 
rear cams , front and r ear master r ods and link r od assemblies , 
crankshaft and r emaining portions of t he r ear cases r e vealed no 
evidence of failure . 

No . 4. R. 2800 CB-17 No . P. 35867 

The front case , front 2,ccessory case , magneto and dis­
tributors , cr ar.J<case and cylinder s wer e no t too s everely damaged . 
The blm-,-er case , i nter medi.s.te rear case , rear case and carburet • 
tor were d es troyed by fire . 
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The propcller was firmly attached and removal from the 

propeller shaft revealed it to be normal. 'I'he front case and 
reduction gear Viere removed and examina.tion revee.led no evidence 
of failu:;:e. The me.gncto drive, distributor drives end governors 
were in good conC. ition with no visible distress other than that 
caused by impact and grovnd. fire . One cylinder vms removed from 
the front and one from the r ear crankcase to permit visual 
inspection of the cranksheSt, master and link rod assemblies. 
Exancination of these assemblies throvgh the cylinder crankcase 
ports reveeled no evidence of failure of the crankshaft, bearings, 
master rods, 1 ink rods, pis tons, pis ton pins or cylinders. 

General 

Visual inspection of those pa.rts disass en·ibled 2.nd portions 
of assemblies which 1/Jere accessible revealed no evidence of fai lure 
or indicE.tions that the engines \;ere not opera.ting prior to impact. 
The No. 1, No. 2, No. 3 and No. 4 propeller blade angles were 
determined to have been 36, 36; 34 and ~-5 degrees respectively 
.s.t impact (by IVlr . Harry Apthorp , Cent rc:i African idnrays 
FL~opeller Inspector). 

As a r es ill t of the engine investigation &nd Jvll~. Apthorpe' s 
findings on the propellers it is considered that the engines 
Y{ere operating a t impact. 

The specified blade angle settings for the propellers e.re -
Feethered angle 96°; Lmr pitch an.gle 30°; Reverse pitch angle 
-8°. This information is extracted from the Douglas Maintenance 
1-':E.nual for DC6B a ircrEft. 

l-7
0. 1 Kanufacturer: Hamilt on Standard. Type : 43E60-9. 

Propeller Sericl I'io. 'I 981 94. 
Blnde Serial Nos.: No. 1 blc:de 669362. No. 2 blade 669363. 

No • .3 ble.de 669364 

The propeller vras removed from the engine shaft. Due to 
demBge to the dome sh~ll it was not possible to remove the dome 
assembly from the propelL;r barrel, therefore the front ba.rrel 
half vvas removed vli th dome assembly c. ttached. The blade 
a sser11blies vtere removed from the spicier. 

Report on Blade J...ssemblies 

.All bl2.de gear segments were fitted v;-ith index angle 29° in. 
line with af'... 11 r eference line on blade centre bushings. 

JJ..l blade bush drive pins end retaining scre·ws Viere found 
to be shee.red, this had pel~rr,i tted rot c>.t ion of the bla.des on the 
ble.de centre bushes, all blades had tu.rn ed tm~·&.rds reverse 
pitch. The aprroximate rota tion of each blade was - No. 1 
blade 238°; No . 2 blade 80°; No. 3 blade 29°. 

]\)umber 1 blo.de had been broken off e.t a:9proximately the 
27 11 station, the section of blade "\'ihich had b(:;cn broken off Y.-e.s 
loca ted in the Yvreckagc. It v;as established that impact had 
occurred from the f s.ce side of the blade to-v,·a.rds the c omber side. 

':Note The f'c-cc sio.e of a propeller blade i s the side which is 
r ea.rwa.rd fac ing end the camber side is forvve.ro facing in 
normal flight. 

Number 2 blade was complete but badly damaged, particula.ry 
at the outer 12 11 section of the ble.CLe. It wt:>.s established that 
:impe.c t had occurred from the camber side of the blade towa.rds the 
f ace side. 
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I' 'umber 3 blo.de vras found to be broken off a t ap~)roximately 

the 13 n sta.tion in the shank area. The break had occurred at an 
angle across the sha.nk cnO. a l c,rge crack extended f rom the edge of 
the break to the blade fillet radius. It was e stablished that 
impact had occurred f r om the cru1ilier side to~~rds the face side 
of the blade. 

All spider shim plat es and t:brust be:::xing retainers were 
found t9 be badly damaged , this drun&ge bei ng consistent with 
severe impact. 

~eport on Dome J...s s.emb~ 

The dome shell was found to be dented and cracked. The 
crack w&.s approximatel y 6 a in l ength and was irregular in shape , 
it extended from the dome retaining nut outwards and arou..n.d the 
dome shell. This damage was consider ed to be ciue to imp&ct . 

~g Setting 

The feather stop ring vras fitted with indexed angle 30° to 
96° on rotating cBin. 

The revers e pitch stop ring YvE.s r~itted with indexed angle 30° 
to -8° on rotating cam • 

.Angulg Pos i ~1 of Propeller 

Calculated from position of stop rings in relati on to f ixed 
stops. 

Stop face of feather stop ring to stop face of fixed feather 
stop 60° . 

Stop fncc of r e verse pitch s top ring to stop f2.ce of fixed 
reverse pitch stop 44°. 

From t he Dbove t he a ngul ar position vlas calcul<:~teo. as 36°. 

~..rrel . and Spider Assembl i~s 

Visual examination of the barrel and spi der a ssemblies cUd · 
not r e v eal any serious major damage or failure. 

No. 2 

All identifica tion markin gs of the number 2 propeller had 
been r emoved. by the severe i ncinerati on w-hich h ad takcD pl ace . 

Due to the incinerati on of the assembly , remov 2.l of the 
propeller from the engine she>.ft W8J3 not E< tteH.pt eO. . The front 
half of the b<n'rcl , complete; Yii th dome; assembl y , vias r emoved from 
the barrel rear hal f . 'l'he roar section of the barre l Vi8.S 

moved back on the en gin e s haf t in order t o :cemove blao.es from 
the sp ider . .P.ttewpts to r emove the blc:.des from the s p ider Vii th 
available equipment Yicr e unsuccessful . 

J~ a r esult of the fire, all identi ficat ion markings anO. 
assembly mo.rkings on the blr,.c[e butt fle>nges Y:Gre illegible . 

One of the bl[',des haC. been broken off a t approximatel y the 
22 11 s t a tion , t he r cm<> i n ing blac~es vicr e broken in the shank section 
in the vicinity of the b l ade centre bushes . 

It was noted tha t the bL:o.d.e whj_ch vras broken e t the 22:: 
s t 2, t i on Yias turned t oYvards the reverse pitch setting, thi s 
would inC:.ica t e th2,t the blade centre bush d rive pins and 
retz.ini ng screvis he.d she&.red. 
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A lz.rge hole in the dome shell, approximately 257:, of the 
surfa.ce Drea in extent, was no ted cmd it was also noted the.t a 
portion of the piston had ClisintegrateC. and vl3.s missing. It 
was not possible to determine -,-,nether this damagE- had been due · 
to impe_ct or to incineration. 

The pitch chai:lge mechanism v.rhich was visible thrcugh the 
damaged C.ome shell vras noted to have the cam roller assemblies 
positioned 1:i thin the constant speed range of t he cam slots; 
the cun rollers were positioned towards the lou p itch angle 
position a nc' approximately • 6oor: from the corrunencement of t:he 
revers e pitch :;ortion of the C8m slots . 

Stop-Ring Setti~ 

It was noted that all angle index markings on r otating 
cam ge2.r teeth ha_d been eradica tcd and it was therefore not 
possible to check the stop r ing settings visually; ho~ever, 

from observe tiol1 of the position of the stop rings in relation 
to the fixed stops and also the position of the crun rollers i t 
i s considered th8.t the stop rin~:s wcre correctly f'i ttcd . 

Calcul ated f r om position of stop rings in relation to 
f i.'te;d stops . 

Stop face of feather stop ring to stop face of fixeq feather 
stop 60°. 

Stop face of r ev erse pitch stop ring to stop face of fixed 
reverse pitch stop 440. 

Fron1 the B.b ove thu angular position was calculateo as 36° : 

Barre} &nd S·oider Lss embl~ 

Due to the f act t h2. t only limited. s tripp ing of t he hub 
assembly vm.s possible, the visu8l check of the barrel and 
spide r z,s ser:~blies was res tricted. 

The a;:'_rear &nce ef the barrE:l c.ssembly ·was consistent -vvi th 
it having been subj e cted to the action of fir e, hovrever no 
ma jor damage of the assembly wz.s noted . 

Exunine.tion of the spider ass embly revealed no ma jor damage 
or failure . 

P.ll identification markings of the m;L!aber 3 prop ell er h s.d 
b een removed by the severe incinera tion which had taken place . 

The f r ont h c,l f of the b arrel wa_s removed with the d ome 
n.ssembly c ttaehed. Lll light alloy components wer e found to be 
in a n ac.vancec1 st8.te of incineretion cmcl due to this, remov-al 
of the spider asser.1bly and barrel rczr half f r om the engine 
she.ft Yi2.s no t attempted . 

All bl<O_des bc:.ci. b een broken of'f in t he s hank <J.rea a nd the 
port i ons of the b l ade s retained in t he barrel h8.d been 
s ubject ed to severe f i re act ion. 

'l'he serial number of No . 1 blade was E-s t abl i s hed a s 569699. 
:From the pos i tion of t he se;r ic:~ nwr1ber marking in r elation to 
the pos ition of the gear scgr1;ent it would a.ppear thcct t he 
blc.0.e centre bus h driv e pins and rct c.ining s crevrs had s he e.red . 
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The butt s ections of n1.lll1bers 2 and 3 blades 1vere in ~.n 
adv2..nced state of inciners.t ion s.nd all identif;>ring and assem-bly 
marks had been eradicat ed. 

'fhe dome shell vras a l mos t c ompletely des t r oyed , only t he 
portion ir.. t he dome ret aining nut area remaining . The piston 
as scrrbly v,ns 8.l so v ery b adly damaged by the fire . 

J...s a result of the d e::~me:~ge to t h e dome shell a nCJ. pis t on 
assembl i es the cam mechanism we~ visible anG. it was noted that 
the e arn roller assemblies Vle rc positioned wi thin the consto.nt 
speed r ange of the cam s l ots , the cc-m rollers v:ere pos it i oned 
tovv-ards the low pitch an gle position and ap~)rox:i.mately • 500 11 

f r om t he r everse pitch portion of t h e cam slots . 

It v:as noted that all a ngl e index markings on the r otating 
carD. ge<.>r t eeth had been erao.i cated a iJ.d t herefor e i t vras not 
poss i ble to visuall y ch eck the s top ring s et t i ngs . From 
observa. tion of the stop rings i n. rel ation to the f i xed s t ops and 
also the pos ition of the C8J11 rollers , i t is considered that the 
s t op rings Y<ere correctly set. 

Calculated from posi tioE of stop rings in rel ation to f :L'Ced 
stops . 

Stop f o.ce of feathe r stop ring to s top face of fixec feather 
stop 62° . 

Stop I':::.ce of revgrse pitch stop r ing t o stop face of :fixed 
r everse pitch stop 42 • 

From t he abov e the r.:a.gulc:.r pos i t i on vras c&.lculated as 34°. 

Due to the fe.ct thd only partial ~tripping of the hub 
assembly v.;as possible , the v isual c heck of the barrel and spider 
assembl ies vras limited . 

'l'he appearance of the barrel asser,ibly wc..s consistent vrith 
it havin..g been subject ed to the a ction of f ire, however , no 
major damage to the bar.cel a ssembly was not ed . 

Exa nrin a tion of the spider assembly revealed no maj or 
da~1mge or failure . 

~mnufacturer : Harrulton Standard . Type 43E60- 9 
Propeller Serial No . 172436 
Blo.de Ser ial Nos . No . 1 bl.: .. de 569708 : No . 2 blade 569709; 

No . 3 blade 569710 

The dome 2.sserrbly was rei~loved from the hub assen-bly and t he 
propeller was removed from the engine s haft . 'I'he hub assembly was 
c1ismantle0. 2.nct the blades vrcre removed from the spi d er . 

Bxarni.c!c: t i on of Bl e.de Asseniblies 

All blade gear SGgments Viere f itted with i ndex angl e 
29° in l ine with 11A11 ref erence line on blade cen t r e bushing-s . 

!\'umber 1 blc.de was complete and it vms noted that t he 
bl2de centre bush drive p i ns and retaining screws v"'ere intact . 
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The blade v1as bent from the camber side towc.rds the face 
side, indicating impact from the camber side towards the face 
side. 'I'he bend had occurred at approximately the 5411 sta tion 
and the angle of bend was not lerge. 

The thrust bearing ret;::,iners and spider shim Plates had 
not suffered any major damage. 

Number 2 blade vtas complete and it was noted th2.t the blade 
centre bush drive pins and retCJ.ining screws h c:.d shee,red and 
that the ble<.de had turned on the centre bush approximately 100° 
tovrards reverse pitch. 

The blade was bent from the camber side tovrards the face 
side of the bla.de at approximately the 18 11 station, a further bend Yi&S 

noted I'"'rom the face sic.1.e tovmrds the ce.mber side at approximately 
the 54 11 sh.tion. 

the 
It is co:n.sid.ereC. that the initial i.rr:.pact WM sustained by 

camber side of the blade a.ru:l thc:-..t the bend at the 54 11 station 
secondary. The Dngles of the bends vrerc not large. 

A local beru:1 wa.s noted at the lead.mg edge of the blade 
approxim2.te ly 10 11 from the tip. 

The thrust bearing retainers had not suffered any major 
drunage. The spider shim plate was noted to h&ve been slightly 
damaged by impact. 

Number 3 blade was complete and it was noted that the blade 
centre bush drive pins a.'ld rctc:-..ining screws had sheared ax1d that 
the blade had t-urned on the centre bush a pproximately 10° towards 
reverse pitch. 

The bl2dc was bent from the c2.mber side towards the fete~ 

side, the Eillgle of the bend ·vias cons id.erable. It vvas considered 
tha.t imp.s.ct ha.d occurred from the csnber s id.e towards the 
f&ce side. 

A local bend. vms noted et the leading edge of the blade 
appl~oximately 12n from the ti:;_o. A small section had been broken 
off at the tip section of the tr2iling edge. 

1'he thrust bearing re te.iners he>.d been clamaged and 6 rollers 
were ndrift. The spider shim ple.te h8.d been broken along a 
chord a;:;proxima tely 2 11 in length. 

Visual examination of the O.ome assembly shovred only super­
ficial damB.ge to the exterior of the dome shell. 

§top Ring Setting. 

The fcnther stop ring Y:as fitted vvi th indexed angle 30° 
to 96° on rotating cam. 

The reverse p itch stop ring was fitted -~>vi. th ind.exed u.ngle 
30° to -8° on rote.ting cam. 

Al1f-jula.r Positi~ of Propeller 

CalculDted from position of stop rings in rel a tion to fixed 
stops. 

Stop face of fea.ther stop ring to stop face of fixed feather 
stop 51°. 
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Stop face of r ever se pitch stop ring t o stvp f a ce of f ixed 
reverse p itch stop 53o . 

Front the abov e the e.ngular pos i t i on of the pr op eller was 
calculated as 45°. 

Re£ort on Barre l and Spid er Assemblie s 

Visual exami nat i on of the barr el and spider assemblies 
r eve aled no maj or d amage or failure . 

General 

Some portions of t he broken blades from 1~os . 2 and 3 engines 
vvere r ecovered from t he vvr eck age c:md ident i f i ed wi th the por t i ons 
reta.ine d in the hub assemblies. 

Prior t o rer.1ov a l f r om t he acci dent s i te , t he number 1 blade 
of No . 4 propeller ws.s found to be pas i tioned at ap:!Jr oxima tely ~ 
45° a ngle marking on bl&de butt fa.c e to t he b arr el r e f erence 
m<•.rk. Thi s information l'iould be borne out by the b l acle centre 
bush drive p ins and r c ta iniDg scr ews b eing i n tact . 

Con clusions 

Wi th t he excep t ion of No. 1 blade of No . 4 propeller, i t is 
cons ider ed th r,t t he angulD_r posit i on of the pr opeller blades after 
the a ircra.f t c ame t o rest may be ignored due to the fa.i l ure of the 
bl cde centre bush drive p ins and retain i ng s crevrs and consequent 
movemen t of the propelli.;r b l ades . ,:hilst no physical check of 
t he drive pins end reta.ining screvrs of the number 2 and 3 
pr opellers YTCcS possible , it is :crobable t hat these items had als o 
f ailed. 

It i s a l so considered that the sheari ng moment exer ted on 
t he cent re bush drive pins and r cta.ini ng scrE:WS a. t the time of the 
i n itial impact '~Wulc1 not ho.ve overcome the hydraulic l ock ex is ting 
in the prope l ler domes . For tLis r c;ason , the angul8_r readi ngs 
obtained from the d ome s top r ings may b e taken a.s a ccure.te , wi t hin 
the b l aC.e angl e toler211ces l e!. i d G.mm by the ma.nufacturer. 

'rhe d<:>111age sustained by the nusnber 4 propeller was 
considerably l e ss than t h a t sust ~:.ined by the other three pr opellers . 

Du:c ing the investigc tion n o 0videnc e of m&~-assembly or 
:naJ. ·-fcmction i n e; of the propellers Y. as a pparent and , it is consider ed 
t h2.t c.l l of t he propcl J.crs v:ere oper z.ting in B. nornml manner up to the 
moment of first irnpc,ct. 

6Q% of the fuselage structure be~~en sta tions -46 and 
+938 had been destroyed by fire , 3C!f{ of the rem~::.inder was broken 
into pieces too small to r econstruct to advantage . The 
pieces making up t h e r emaining 1<::% were p l aced in their appr oximately 
COlYect positions in the planned layout of the aircra£to These 
i t ems included :-

33% of front pr essure bulkhead containing brake control 
valv es vd th operating r ods and hydraulic l ines a t tached , 
but broken. 

Yiindshi eld wiper mo tor 

4C/fo of the ins trument panels 

5~& of the electri cal panels 
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80% of the cockpit window frwnes 

60fo of the control colurrm hand wheels 

So% of the rudder pedal assemblies 

Nose steering wheel 

Broken cockpit rudder torque tubes 

Fuel valve selector lever assembly, levers loose 
giving no indication of position. 

Propeller reverse lock lever mechanism. 

Gust lock/throttle interlock mechanism. 

Gust lock operating handle. 

Left hand and right hand throttle levers attached 
to torque tube push rods which had broken away from 
the torque tubes. The levers were loose and gave 
no reliable indica tion of position. 

Throttle lock assembly. 

Carbure ttor pr eheat control l evers indicating a cold 
air selection. 

Mixture control levers vri th push rods attached. 
Levers loose giving no r eliable indication of position. 

Cabin supercharger disconnect handles with emergency 
release bar in 11normal" position. 
Left hcilld handle one third r eleased and right hand 
handle three quarters r 8leased but both unreliable. 

Aileron trim indicator but no position indication. 

Po.rt of fuselage frome with rudder trim wheel and broken 
cables a ttached. 

Landing gear selector l ever. 

Flap s el e ctor l ever. 

Cabin emergency pr essure r elief valve control handle , 
one hole from normal position. 

Drift me t er. 

Nose wheel s t eering control valve . 

40fo of first o.nd second pilot' s chairs . 
Seat rails had been ripped out of floor. Four seat belt 
fittings were bol t ed t o chc~r pi e ces but bel t s were missing. 

80fo of Flight Engineer 1 s chair with belts and bel t 
[lttachments missing . 

75.% of Radio Officer's and Navigat or's chairs, each with 
tvvo sce.t bel t f ittings att o.ch ed but b elts miss ing. 

5 crew belt buckles all locked. 

3 ft . of s t eel door frmne . 

Emergency cabin pressure r el i ef valve, spring l oaded to 
closed position. 
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Front lovver cargo compartment door lock mechanism in 
closed position. 

Hydraulic compartment door. 

Various parts of window frames. 

Tvm emergency flare chutes. 

Rear cargo door lock mechanism in closed position. 

Flight compartment door lock with handle in "closed 11 

position. 

Cabin supercharger oil cooler. 

Rear toilet. 

The section of fuselage from stc.tion 938 to station 1008 
had been torn away o.nd c~ though badly damaged was unburnt and 
had attached to it :-

The rear pressure bulkhead. 

Empennage anti-icing system heater, ignition coils, 
accessory container, junction box Qnd associated valves 
and ducting. 

Bank of control cable pulleys at station 985 all free but 
damaged. 

1'he fuselage tecil section e.ft of station 1008 was unburnt 
but had suffered impact dmnage and severe damage to the right 
hand stabiliser stub where the s·t abiliser had been torn off. 
till m acne a "'W8re:::-

Inner section of left hand stabiliser. 

Lov~r section of fin and rudder. 

Elevator and rudder gust lock meche~ism complete. 

Elevator, rudder and control tab mechanisms were 
complete, but had suffered some impact damage. - ----
Doors 

Cargo and flight compartment door locking 
mechanisms recovered and all in closed position. 

One external opening emergency exit found 
closed. One internal emergency exit 
operating handle found - "closed 11 position. 

Passenger chairs 

.All destroyed, burnt and broken. 
66 seat buckles and 24. se[\t belt attachment 
plates found. 
1 only chair floor attacbment found. 

Emergency equipment 

72 CO life je,cket inflation bottles. 
18 Life jacket flares all burnt and discharged. 

1 Complete life jacket together with the burnt 
remains of many other jackets. 

2 Emergency flexe chutes. 
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4 Life raft C02 inflation bottles, Eerial Nos. 
"l'i680EP, i1631D:F, 14655BP a.nd I -'i 065, cl.l mai nly 
1.m0 rune.ged but vri th the cor .. t ents dischc.rged., two 
formd v.-i th oper a ting h 0c:ds c:'"1cJ. two Yvi th operat ing 
heads missing . 

'i'he galley wc..s disin t egrat ed &n d the following i terns 
•Here amo:c1gst those r ecovered: -

i'ood co;.1.tainers 
t a.ter he e.ter 
-,,a. ter tc:""Jlcs 
Kniv es and fo: ks e tc . 
':l'rays 
Tinned f oo CJ. , etc . 

'I'his p211.el \ ,&s c ompletely di s integ:ca.ted and, 1Nith the ex ception 
of t :ne wing tip and some other p i e ces , had suf fered considerab le 
bu.rni:--_~, ; s.ll s ections of u~e Vii n [ joint th<.<t wer e f ound h&d t he joint 
b ol cs i n posi ticn E.nd secure . The mo. jor p i eces f ound vrere :-

Win~; tip badly sms.sh ed 

Se ction f r om. ::: tations 635 to 675 

Secti on. frorr. ::.t?.tion s !540 to 600 

Section from s t at i ons 423 t o 525 

"- l &::cge nuniter of !?mal l p i eces were founcl and identified and 
it i s consider ed t Lct 8~, of the panel Vias identif i able. 

Section - ···--, ..... _ ..... 
'r hc ·,c,-]:-wle of t h i s s ection from r,t[,tion 60 to 421 had 

suffered sever e dc.:. ,lE.~,c f r om f ire . 
recover ed 2.nd could be identi fied , 
ei t her <J.nrecognis&ble burnt p i e ces 

The i'ollov.ring sec t i ons ·were 
t he reme-inder exis t ed as 
er f u sed blocks . 

The lm:er r,kin str uc tu.re , betv"iee:..J. f r on t c.md rear sp ar s f r om 
e.y;proxime tely s t c-.tion 280 to L~l, encr usted Y.rith burnt debris and 1.'ii t h 
par t o:(' l'o7o . 'i nacelle still att.s.ched .• 

Se c t ion of t:~))jlo:C ski n s tructure betvfe en stat ion 380 and 421 
conta.il!.iP-f~ No . 1 al t err"ate fue l t .sJ'lk f iller neck with f iller cap 
c..r1cJ. ·part oL s t r '.<.in er in po~ i t iorl . 

Thi s section 'Has almos t destr oyed ana r educed t o f u sed 
b l ocks Yii th t h e e xception of: -

'lop cen t re spar boom '.:ri t h l e f t h ano. and r i ght h and 
f usel age to Y.:2.:co:.; joint at sta.t icn GO i n position, 
eriL secur e • 

. Hl other top s p ar j oin t s b e h veen f usel aee and win.::r, c;, t 
s t s. tion 60 ni t h joints still secure 2nd Yii t h short 
scct:.cons of boom a.t t a che d . 

~L'his part of the vling h ad suffer ed sever e fire damage 
and v;i th the except ion of t h e follovii ng sec t ions h ad been reduced 
to unrec ogni se.bl e burnt p i e ces a.11.0 f used blocks of metal . 
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Section. between centre ana rear spe.rs tz.pering from four 
fee t span ~-t station i)O to one foot at station 421 vrith 
·Lop skin structure in po::: i tio11 but vri th 50;-~ of lo•Ner skin 
burnt e_, ;ay, 211d co11taining l anding lamp , retr::.cted and 
with glass ur;broken. 

3ectio:r:. ~Jetlvee11 stc:.tior>. 36C and 421 Yri th lov:er skin badly 
c1am.a&,0c~ a no. burnt. 'l'his section v;o.s s till bt t c.ched to the 
ou:cer ·wing panel z.n0. had bce:;.1 severed from the r emainder of 
t he centre section by a. tree. The unburnt sections of the 
l·iing break joint \';ere s till secure. 

'i 'his p end h&.d suffered the least 2mount of impact damage , 
hu.t Y-ie-.s severely burnt, the following sections only r emaining: -

Se ction forwc..rd of t railing edge tapering from 6 fee t span 
2.t station 421 to t:c£,iling edge only at station 630, ·;;·ith 
l ov:er skin s true tu.re severely b1..1rn t. 

Yling tip b adly o.2.naged ane. blackened. 

9 Sfc recovered. 

Half of the v erticcl s tabliser ' .. a.s still atts.ched t o the f v.se-
la~e tail s 0ction. T'he oth~or half compl(; tE:: ·;!ith half of the 
rudder \;;as b roken off OE imp<>.ct. J.ll <-<ttachment bolts secure and 
locked. Right h.:::..nd .§.kiE_ripperl and badly damaged. The nose 
section h ad been ripped a'-l .•o..y from fu:sel2Ee and vvas severely 
dmnaged. 

Left h and Horizont aJ. Stabil is er 
-"'""~-- --·--~- _ .:..__,."""_.,......_--...-r--_ , ....,. .. ~ 

Ou.tv;a.rd to station 129 t h is compone~'lt Yf8.S complete and sti l l 
at t &.ched to the fuselage \<i th the to;g s urfs.ce blackened by burning 
bush . The r erLa.inder hei. d i sint egre.ted a.:.'1d pieces vler e found a t 
1.32 , H. 24, H.22 , 1. 31, G. 32 , J . 21 and E. 26 . This LL.!.it w2.s removed 
f:com the fusclc: .~:c a.t the cr2,s h site to facilit c:,te its transport to 
Ndol& .• 

9CJ!i; recover ed. 

ri'l-:. i s compon ent hc:d been. t or n off -,."ith most of the eleve.tor 
att2.ched , just outb osr d of t he j cint to the fuselage stub , a nC:. had 
been broke ;-, along & line e. t s t a t ion 'i 25 a t the f r on t s p D.r t o s t a t ion 
90 2. t the r ear spar , with den,s.ge to tip. 

'I'he imp a.ct hac, a :i.so damz.ged the stub f ront spar, r i pping 
it away frOi;; the fus el a.g e . 

Left Hand ;_i}e r on. Seri.s.l No . 426 . -· " .-.. 

9 5/o recovered. 

This cor,lp on ent t orn off the 1ving in p i e c es , Yras sever ely d amaged 
b1.:~ t u.:nbu.r:c.t, t he raa jori t y of the p i eces -v<er e :ce cover ed and ere 
l i sted below:-
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Inboerd section from station 421 to 485 with inner rib 
pushed in. 

Inboard section from station 485 to 585 

Outer section from station 585 to 615 

Outer section from station 615 to 675 

Tip section from station 675 to 697 

Aileron operating sector mechanism locked, with full and 
free movement and cables attached and locked. 

Hinges 

Station 485 

Station 585 

Station 675 

missing 

hinge bracket torn from aileron but hinge 
assembly complete in wing, properly secure 
exd locked with control push rod attached 
and locked to control drive assembly. 

hinge complete and properly locked but 
torn away from a ileron. 

hinge bracket torn from aileron but 
hinge assembly complete on wing, properly 
secured and locked. 

Spring control tabs 

Inner section broken in two at station 450 

Outer section complete 

Tab Hinges 

Station 432 

Station 470 

Station 474 

Station 508 

hinge properly secured and locked, 
attached to tab but torn off aileron. 

hinge missing but bearing found in 
position and locked on trim tab bracket. 

hinge missing but bearing found in 
position and locked on trim t ab bracket. 

hinge properly secured and locked, 
attached to tab but torn off aileron. 

Tab oper ating mechanism in ailer on was free and properly 
locked, with one piece of control cable 2t feet long atta ched 
t o bellcrank. Oper a ting rods broken from trim tab a t eye encls. 

Right J-Iand Aileron Serial No. 253 

This component, torn off the vr.Lng in pieces , SUlnfer ed s evere 
impact drunage and some burning. The pieces recognised were:-

Se ction from sta tions 421 t o 469, compressed like a concertina, 
into a length of 18". 

Se ction from sta tion 469 t o 585 aft of leading edge s e ction, 
also t elescoped. 

Leading edge section from station 485 t o 585 . 

Leading edge section from station 585 to 615 burnt. 

Outer sec t i on from s tation 610 t o 675 complet e . 
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.t--ileron ope:cating sector "llith push rod and cables securely 
a.ttachccJ. , torn 01.1t of v,-ir.g . 

Sta.tion ~-21 

Stetion 675 

hing e mi ssing , broken hinge bracket 
still on v;ing. 

hin[ e bracket ·corn f r om aileron ::md 
hin[.e a sse;:·,bly a t tached to ~'iing but bent 
i :rl"lic-,rds trL.~ough 45° . Hinge f r ee and 
pr·operly locked . J..ileron control dri ve 
assembly u 1d push rod torn out of wing. 

hinge found l oose, but s till free Yiith 
hinz;e bolt s ecur·e . B:rc:.cke t a t te.chment 
bol ts h .:d she Lr·ed. on both willb c:.no. aileron. 

hinge f ound l oose, f r ee Yii th hinge b olt 
s e cure . :Sra.cke. ts torn off c:,i leron e.nd 

Lmer s ect ion c omple t e 

Out <.O:r sccticn badly darr,e.gcd a~1d burnt . 

Ste.tion 2.,32 

6tc:.tion 47L:. 

Station 508 

int&.c t and attachec~ t o aileron e . .:nd tab 

hinge bracket broken from ailero :c1 but 
hir ... [.e u ::,cmbl:y properl y Eecur e , but bent 
&.:-:c. ::. ·ttE,ched t o tab . 

hing.;; attacheG. to aileron br oken from 
t ab &t beEtri:ag YTith hinge bolt secure . 

h i · .ge attc::.ched to tab v,;i th bolt secure 
but brob :;D cff s.ileron . 

Ta.b oper ating meche,nism in a ileron, fr·ee and ::;roperl y 
l ock ed , v,itl: c abl es a ttached , but bell crank was broken; 
in...'"le r push r od misd..iif e:·nd outer push roO. b r oken off at t e.b . 

Cockpit ailcrOL"1 tri,-y, pos i tio;l i n0. i ca t or fm.md , but n o 
inc"',.icat i o:.l of po;, i tion • 

... ~ileron Control (.;< b l es 
--.. .. -~-.. - ...... • ............ ~ .o.•:--.: - .cu-;.-. 

The follo'. ,·i ng cont:col u .b l es 'Jerc r ecov eree :-

Doth ce.bles f r oD\ cor.trol wheels to ail e ron t orqu e 
tube, one intE,ct, the other broken fror,l control 
':'heel . 

FU.selo.ge left E.ileron up cabl e , broken in three places , 
with both end fit tint::s lliJ.O. a t w:-n buckl8 in position • 
.tcutoma tic pilot inst.s.llation end f itt i n gs int &.c t bv.t 
s ervo and cable torn avray . 

Ius 0lage r i ght e ileron up cable - section from ai leron 
torqu e tube vd th end fitting anO. l ocked turnbuckl e 
in pos i tion. 93 11 of the cabl e bctvieen station 132 and 
225 c&~mot b e mstched.. Section from sta tion 225 
to ail eron cr oss corrplcte ;,vi th eye end , b<;aring and 
bol t . 
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-ihng l eft han.d aileron down cable. Cable had been cut in 
Vivo places and broken i n tvro places. One p iece removed 
from left hand sector complete with ball end. 126 1

' of cable 
could not be ma tched. 

Y.':L.1.g right hand ailer on c.ov~n cable - r emoved from right hand 
sector v;ith b&ll end attached c:mc1 one turnbuckle in position. 
242;; of cable could no t .be matched. 

\ling :right ho.nCl aileron up cabl e - removed from righ t 
hand sector vvi t h ball end a ttached and one t urnbuckle 
in position . .31 ') 11

' of cable could not be matched. 

<~ing l eft h.<md Llleron up Cc,ble - piece removed from l eft hand 
sector vvith be,ll end attached. . J.. further section reccver ed 
anc ma.-cched . 318 11 of cable could not be matched. 

'l'l-Je sections of rr.i~sing cab l e are preswned to have been inciaera ted, 
together . Tri th the 1dl eron cross :=.sse;-nbly in the inten_se fire i n the 
centre fusel age area. 

Left Ha.nd Elevator - · ._ ...__ _____ _ 
6C!f~ recovered. 

Outboard to stE:tion 152 of this componer..t was complete and 
stH1 att a ched to the stab iliser with the top surface ble,ckened 
by E::~.'ass f:ixe. Except for the elevator tip the reme.inder had 
C.isintegratec . 

8 -t.stion 129 

Stc.ti.on 204 

3te_t ion 250 

~tation 279 

hin&;c compl~te , free and secure , attached 
to e levator end stabiliser. 

hinge bearing ozo~y found with hinge pin 
properly locked. 

hinse fmmd loose v.ri th pieces of e l evator 
and statilizer still ~ttached - hinge free 
and properly l ocked . 

hinge bracket t orn aY-ray f r om stabliser 
but hinge p:coperly locked, s t i ll attached 
to e1evc:.tor tip . 

This component y;c·.s compl ete &nd properl y s e cured 211d l ocked 
to el e-vo.tor . 'I' he ope-r c.t ing pu s h rod v:as i.YJ. pos ition ono [;_ ttEJ_ched 
t o the tc-,b link me chnni.sm v:hich '\·.'as compl ete , secure and free to 
op(;)rate . The torqu e tube from the fus el agE: hc:.d b een discoY'I .. n.ected 
during selvage operations . 

~~!..Uis_.nd _Llsva toL_~ .. Tab~-~-

Inn.::r t ab complete a.i-il. p-.coperly r.ttachec3. to elevator . 8" of 
opera ting rod s till a tta ched to t ab , remainder missing. 

Outer t ;:J:.. founc'- l oose . Both hins;e bra ckets had torn off 
e l cva tor , but h i nges pr operly locked and j_n pos i tion on t ab . 
Cperatin[ rod missing but rod bez._ring housing attached t o tab 
br aclcet. 

'l'r im t ab drive drum in pcsition ii.1. e l evator Yli th cabl e a t-Gc;_ched• 
.th0 d r i ve me ch1wis r:! y,o.s found l oose Fi t h the screw j ack fully 
extended , i . e . f-ull 1'nose up 11 trim posit ion. 

g_!ght JI~E~.:};eva t'?E. 

This compon en t \V&.s aL11o~ t complet ely recov ered (987c) but 
b roken intc three p i eces . 

The inner s ect ion had been t orn of f along a l ine from station 
86 s.t the trailing edge to s t etion 110 s t the l e ading edge . 
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'.rhe torc_;_ue tube fitting h ad broken c-.t bolt holes m1.d pa:ds 
of fi ttins \7ere still attached t o the elevator. 

The trailing edge s e ctions b e tvree n stections 86 an d 100 complete . 

'l'he remaii.l.dt;r from s tc::. tion 'I i 0 ou tooc.rd was comple t o 2.nd s till 
Ettached to the s t &.biliser. 

_!gnges 

Stc.tion 1 29 

;;..ta tion 204-

Stc:. tion 250 

St&tion 279 

except f or· the u pper arw of t he hint:;e 
brc-.cke t Ylhich had been broken , t he 
hinge ass embl;y was complete , prope rly 
::.: ecure and locked. 

except for d <:,mage to the upper arm of t he 
hinge bracket, the hinge a ssembl y vras 
compl0 te and properly secure and locked. 

hinge as s er:tbly compl e te , properly secure 
and l ocked. 

hinge bra cket torn off stabiliser tip , but 
hinge p rop erly locked and secure , s till 
attached to elevator. 

Except f or a broken hinge br ?,cke t at sation 82 thi s c ornponent 
iias comple t e and pr operly secured and locked to e l e v c-,tor . The 
opere.ting push :r·od 1ve.s i n position BDd a ttached to the t ab link 
mechanism ,.,;, i ch s t i ll oper c.ted f r eely . Th e pu sh r od be tr.-een 
t he t ab t orque tube and t c-,b link mechanism \i'O.S broken off a t the 
fuseh.ge . 

Except fo r a broken hin ge bra cke t a t s t a.tion 117 both kim 
t abs n ere comple te hnd properly s ecured ru1d locked to elevator . 
'('he trim t &.b drive m;:;ch&.ni s m \;·a s cornple t e and except for a b ent 
operatins r od Y:as und e.rEa[,ed. 'l'he c ables h ad been broken c. t 
s tat ion 30 -,Ji th t he cable drum v.•ound to t he extreme :lnose dovm i i 

tr-im position. 

With the exception of t he right h and upper b e llcrank , -,-;hich 
Yl'as broken c..!l.d the c l e v c:,t or torqu.e tube which was cra cked at 
l eft be.nCi cent re position , the e l ev z. t or t or que tube and sp r i:ng 
control t ab mechz.nism v:as comple t e and oper e. t cd f reel y . The 
el ev c:, tor do•;m spring w 2.s in posit i on a nc3. secure . 

Elevator Control Cabl es 
.....,....---~._,- ,.. _ _.,_ --· --~-.-. -· 

The foll O'iiing con t r ol ce,bles were recovered:-

Left hand e leva t or up cc:cble . This ce.ble h2d been cu t a nd 
burnt into s i x s epare.t e p i e ces , the p iece s y:er e matched 
c:mo. the compl e t e cabl e recov e r ed. The att a chments t o the 
control c o l u n2:. s e c tor and to the torqu e t ube b c llcrank 
vrere r ec ov ;.;red properly secur e a11.d l ock ed. The protection 
sleeve a.t t h e r ca:c pressure bulkhead -,Ias in position . 

The aut.o p ilo t c 2tbl e end f ittings recovered with turnbuckle 
i n posi t io;:l , secure cmd l ock ed . 

Lef t he.Yl..d. eleva t or dmm c able . Thi s cable h a.O. been cut 
and bx·okcn into 5 separa te p i eces , the pie c es 'Xer e matched 
a.nO. the c on:rpl e te c&ble r ecov ered . The c able was p roperly 
s e cured c=mC: l ock ed t o cont r ol colunm sec ·tor with t"V.rnbuclcl e 



- 18 -

in position also secure and locked . The prote ction 
sleeve at the pressure seal at stEJ.t ion 938 hac: been 
burnt off. The a ctachment to the torque tube bell-
crank v.'as recover ed properly secure and locked. 

Ri s;ht hand e l evator up cable . T:his ce.ble he.d been cut, 
burnt 2nd bro~en into 12 separat e pieces , the pieces ':"fer e 
ma tche<i c:cn d except for 40'; the complete cable V/£. .. 8 recovered . 
The con t r ol colwnn sector Yl&& missing but the cable cmd 
wc...s still secured and. lock~d to dmvn cable with tt1rnbuckle 
in position <:.nd l ockEJd. . i•t the elevator end t he cable was 
securely locked to the torque tube bellcrarik . 

Right hand elevator down cable . This c abl e h.s.ci be en cut, 
burnt and broken into 12 s epar a t e p i e ces and a section 300 11 

l on.::~ cculd not be tr&.ccd. . COi.l.trol colunm end of cable 
s ecureo 17ith bolt to u p ce.bl o . Se;ction of cable d' t of 
pressure bulkhead recovered compl ete viith a tte.chnent t o 
t or que ·rube b ellcrank , scctU'e and locked, 

Ru~1?£ ( Ser ial l'~o . LPV 4355L (or 9)). 

This component, 95~ recovered , was broken into ~flo p i eces 
a t station 60 , the pieces still beinc c.ttached to the r espective 
parts of the vertice.l stabi liser . 

The lmier h e.l f vvas properly s e cure& to the rudder t orque 
tube. 

The rudder torque tube control a::: s embly Y.:'as i nt2,ct and free , 
viith con t r ol cat lcs ettachec"'c , except f or t op hinge support bracket 
v:hich VIas b roken .:, t hinge . 

Stc..hon 60 

;)te.tion 135 

Yvi t h the exception of t t:.e top rudder 
hinge support bra.cket, Vlh ich had been 
torn from the rude~ er, the hinge was 
comple t e , properly secure and locked. 

bolts ret aill.ing hinge bra cket 
s t e.biliser hc...d sheered and the 
had. bc:ooken ~. t hinge po;:;i tion . 
atte.chment -;1as intc:.ct ·with the 
Dl. pos ition and locked. 

to vertical 
bracke t 

The r udder 
hL1ge bolt 

The t ab ,,,_:e.s badly crushed , but i:n on e; p i e ce , b ent be Ui'e en 
t h e two br·c.l<:cn p ie;ces of the r udder . 

i·:·i th the excepti on of the hinge 2.t station 2 , vihich had 
broken off the rudder bracket, all hinges were inta ct , se cure 
and pr operly locl<:c;d.. 

Excc::pt for the spr i ng hou s inr: 1ahich vv-r.s de~1teO. and the l eft 
h P.n(; l eg of the r.;pring te.b v.ppcr yoke , ,-:r, i ch had br oken from beariil.g , 
the sprli1g t e.·o t:nd t rim t .:,b mcch2.n i snE were intact r.nd oper a ted 
freely . Th~ rudder trim cables ·;mre s till attB.ched wi th the 
ce.b l e drw11 Found to the 1;ful l left u t r im position cor responc ing 
t o nose :;:·ight . 

Ruo.de Control Cables 
--~-~---- --·.ot:.II:ICI<" . . ---·-· 

Left h&.nd . This cable hc:.Ci b een cut and bu:rnt int o 3 pieces . 
The rudder torque tube l e ver end. of t he c 2.111e vms secure and 
lockec~ . both auto-pilot ce.ble a.tt~' Chinent f i t t i:,1gs were in position 
but Y:i t h turnbucklcs bw:'nt of f . Jd't of the auto-pilot fi t tiEg 
the c abl e ;:;as compl..; te arJd still secure and l ockeo to walkinf:, b eam. 

Righ t hand. Thi s cabl :.:. h c: .. d been cut , burnt and broken i n to 6 
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pieces and a section 388" in length could not be matched.- The 
rudder torque tube lever end of the cable was secure and locked 
with turnbuckle in position. Section of cable aft of rear bulkhead 
recovered with attachment to rudder walking beam secure and locked. 

Wing Flaps 

Left Hand Flap 

3% recovered. 

The whole of this flap assembly had disintegrated and had 
suffered considerable damage from burning. The major pieces found 
and recognised are:-

Section from station 170 - 200. 

Section 50" x 24" from station 250 - 300 

Section from station 300 - 355 

Section from station 355 - 421 

Section of trailing edge 36 11 x 24" 

Sections of vane from station 281 - 378 and 378 - 421 both 
damaged and burnt. 

Hinges 

Station 62 

Station 167 

missing 

this hinge assembly had disintegrated 
but the following pieces were recovered 
and identified. 

Forward link with bearing areas burnt. 

Part of aft link with bearing and bolt in 
position. 

Flap actuating strut torn from wing and 
flap link but with attachment bolts s till 
in position on strut. The assembly had 
been burnt and the piston rod was extended 
14~". 

N.B. The synchronising rod at this position was not r ecovered . 

Station 281 

Station 378 

Right Hand Flap 

5ofo recovered. 

this hinge assembly recovered loose with 
actuating strut fork end, broken at l ock 
nut , still attached with bolt secure and 
locked . 
,The actuating strut was r ecovered still 
attached to wing fitting with bolt in 
position, secure and locked. The pis ton 
r od was extended 2*". 

hinge found loose still attached to wing 
support beam and flap fitting. With the 
exception of the aft link attachment to 
the support beam, which had broken at the 
bearing housing, the hinge linkage was 
complete, secure and locked. 

Approximately half of this flap was still attached to the 
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liing by the hinges e..t stc:~tions 'i 67, 281 .s.nd station 378, the 
rerMJ.inder had disintegrated _and had either been destroyed or vYas 
not recognis abl e . The sections recovered, all damaged, were:-

Leading edge section from station 167- 260 

Complete section from s tation 260 - 378 

Trailing edge section from station 378 - Lf-21 

The sections of vane f rom s tation 167 - 281 2J1d 
281 - 378 were conrplc te and still attached to flap, 
the rem2inder of tht: vane could not be found. 

Station 62 

St abon 167 

C· . ~ion 281 

Station 378 

missing 

the hiilGe and operating assembly v.·as 
comple te still attached to wing and flap 
\~'ith all bolts properly secure and locked. 
The actuating strut Has in position ·vi"i t h 
the piston r od extended 6~ 11 (gland nut to 
centreline of bolt). The synchronising rod 
r ear Cccble attachment was complete , ·v.ri t h 
cable c-,tt ached , but the front a.t tachment 
ha.d been burnt a'l7ay. 

the hinge and operating assembly vnth 
all bolts secure and locked was still 
8ttached to the flap and Yring support 
beam -.-;h ich he.d been torn from the wing. 
The a ctue.tins s trut was in position with 
the p i s ton rod extended 3-~-B ( gl&nd nut 
to centr e l ine of bolt) 

h i nge recovered loose vrith all l:ill.k b olts 
secure and locked, with broken wing support 
bew,_ e.nd flap f itting still a t tach ed. 

The ri6ht hand synchronising rod and the bus cable system 
\icre recovered with 1011 of cable mi ssing, &nd t\vo end f i t tings 
and one t urnbuckle b urnt off. 

9~rol ~c operating system 

The v1ing flc:;.p select or assembly was r ecover ed with the 
CO!l.trol hcmCil e l oose but still in position on t he q_uadrant , 
the spr·ing lo <:~c~ed pl unf er assembly which locks the handle in 
any selected position was rnissing . The q_ua.drent had been bent 
8.t t he fifth s l ot indicating the.t the. locking pl unger could h ave 
b een in this position e.t the mcmen t of impact; this r epr esen ts 
the 30° flap down position . 

The indica tions of the flap actuc:;.ting struts are not 
com::iO.eTed to be reliabl e since , as soon as the hydrauli c l ines 
were broken ·the pis tons could taJ-;:e up any position. 

'rhe control cc-,_bles , flep control valve e.nO. the follow up 
c &bles i.'ere not recovered. 

Flc,p Ind. ica tor 

The flap position inG.icator wa s recovered with pointer and 
gl ass missing , but -v1ith markings on the face c-,t the 30° position, 

vhich might have b een ca.used by the pointer at the moment of 
impact . 



Control Surf2ce Locks 
-~---....... ~~-·-~·----

The rudder end elevato:..~ con·crol locks were fow1d in sit u in the 
unlccked po[:i tion , unC!aE12.ged -vvith cat:l es &ttachcd. The ail eron 
cont:!'ol loc~~ -,,<:.s miss in[; . The control ope:c·ating handle and the 
cor.t:..·ol lock;Uu·ottlc i nterlock i;tech.:..nislll were f ound l oose. E>ccept 
i'or thE:: pieces E ttachcd t o the rudder <mtl elt v .s.tor loci~ mechan.isms 
n one of the control l ock cablec were identi fied . 

~tanks 

:.J..:t. fuel t <cl1.ks G.coc; troycd by f ire . 

L.\::ccpt for sbort l cnDths still in position i n tbe r mnai ning 
'<lin& secb.o:o.s and some sr,;all pi eces focmd loose , all the main 
fuel. p ipe l ines ·;;cere des troyed . 

ThTce of tr.esc v al vcs Y·iere r ecovered l oose , all b adl y burnt. 

No . 1 en[ ine valve identified vri t h ma in tan.K sdected 
t o ensine . 

I\~o . 3 er No . 4 eng ine valv e (side on~y c ould be 
partly open t o c,l terne.te and ma i D. tank . 
pos ition probabl y Cue to 8CV0r e d ama ge of 

determined) 
;rh is 
valve. 

The t h irC1 valve cov.ld not b e identified in any s pecific 
posit ion and ne.d either n:.ain or al tcrna te t&nk s el ected 
to t he; engin e . 

Crossfecd v c.lv0s 

One unl y fct.md, se o a.dly bu rnt t he..t no selection c ould b e 
i d cm.tific;d . 

l''i vc of t hc <' o valves v;-e:re foun C:. l oose , b e.dly (;c-Jnc.gcc'. and 
burnt . l''our o:t' t h em 'Nere sel ected from tan."= t o sys tern, but 
"Gl,c fift~: wE.s i :r.. the • ~t 'li.lk off r: po2i t i on . 

The dump VCJlves fo r No . 1 mc.>.in anc.'l Fo . 4 mai n tan~[~ only 
Yrere fom10. . These Vler e both in position in the viing and sel ected 
ucl o:sed 11

• 

Ll l four dump e;hut es ·;1er e r e cove r ed , badly burnt. Two 
with ope:c8.ti r,g, l evers 2·.ttached , but rod.s br oken. 

In t e :n -.a l vc.:n t ch['.rriber s 
-~~-~~-----, .. - ----------

Tl:u:'ec of these units \ier e recov er ed, l oose . 

No . 4 nJB.in tanJ.;: pump \ :cS s till in position in wing ~:md intact. 
No . 1 m2.in tank pump loose , b a.dly burnt . 
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Exterru9.:: Elec trio Boost Pumps 

Seven units recovered, five extensively burnt and damaged, 

Cockpit selector lever~ 

The engine tank selector and cross feed valve control 
levers were recovered loose with rods only attached. No 
indication of positions at time of impact. 

Control cables 

Except for short pieces in the remaining vd.ng sections no 
fuel system control cables were identified. 

Strainers 

One main strainer recovered, badly burnt but element showed 
no signs of contamination. 

Seven filler neck strainers recovered all burnt in varying 
degr-ees. 

9. ICE CONTROL SYSTEMS 

Left Hand Wing Anti-icing ~tern 

Heater vnth L~tru~e ducting and heater accessories container, 
recovered badly burnt still in position in No. 1 nacelle. Some 
loose ducting was recovered but the remainder of the components 
were destroyed. 

Right Hand \.'in_g_ An"li-icing s;z__s tern 

The heater complete with intru{e ducting and the accessories 
container had been torn out and were found loose. Both units 
were badly burnt and damaged. All other components were destroyed 
\vi th the exception of some loose heater ducting and some wing 
uucting, still in position in the remains of the wing leQding edge. 

Empe~age iurrti-icing system 

With the exception of some of the leading edge anti-icing 
ducting and. the heater exhaust duct which vYns broken away 
from the fuselage, the whole of this sys tern was still in 
position in the rear fuselage and empennage. 

Other components were still attached and in good 
condition. The main items recovered were:-

Tail heater. 
Heater junction box. 
Accessories container. 
Two ignition coils 
Ground blower unit. 
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10. FIRE EXTINGUISHER SYSTEM 

11. 

With the exception of some of the nacelle discharge tubing and 
valves and the tail heater fire extinguisher items, the whole of 
this system had. disintegrated. The follovdng components were 
recovered. 

All six main 002 cylinders:-

(i) No. 449 B.P. 

(ii) No. 47920 B.R. 

(iii) No. 48311 B.R. 

(iv) No. 981 B.P. 

(v) No. 48134 B.R. 

(vi) No. 48104 B.R. 

discharged through safety seal, 
control head missing. 

control head in.position vv.ith 
manual release 11open", and safety 
seal still intact. 

discharged through safety seal, 
control head missing. 

discharged through safety seal, 
control head missing. 

discharged through safety seal, 
control head missing. 

control head in position vr.i. th 
manual release "open 11 and safety 
seal still intact. 

C02 cylinder No. K99505 B.B. for tail heater was found intact 
mounted in its normal position. The cylinder was discharged by t he 
investigating officers. 

co2 cylinder No. 60598 B.P. for cabin heater was found dis­
charged with operating head missing. 

The following five cabin hand fire extinguishers:-

Two 002 Nos. 45632 B.X. and~20 B.X. - both discharged 
with handles attached. 

Two water - both burst in fire . 

One Pyrene - damaged. 

OXYGF.N SYSTEM. 

This system was completely disintegrated. The following 
components were recovered:-

Crew's oxygen cylinder No. 32972 B.C. 

Passenger's oxygen cylinder No. 50867 B.J. 

Two portable oxygen bottles Nos. K9413 and V69439 
complete with r egulators found undamaged. 

Two regulators, one undamaged. 

12. HYDRAULIC SYSm4. 

Excepting t he two right-hand wing f l ap actuating struts , 
which wer e both in position and relat i vely undamaged, .and t he 
follovr.i.ng burnt and damaged items, the hydraulic system was 
destroyed. 
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Parts of both engine-driven pumps. 
Both main accumulators. 
Left-hand flap actuating struts. 
Flap operating handle, quadrant and plunger assembly. 
Two piston and sleeve assemblies from unidentified 
hydraulic selector valves. 

Main and nose landing gear actuating struts. 
Landing gear selector lever. 
Brake control valves. 
Brake accumulator. 
Four brake de-booster cylinders. 
Main gear wheel brake assemblies. 
Emergency brake air cylinder No. 5512 B.R., discharged 
but undamaged. 

Nose wheel steering control valve. 
Nose wheel steering actuating struts. 
Nose wheel steering accumulator. 

13. LANDING GEAR. 

All three landing gear assemblies had been torn out at 
their main attachments and the main gears were also badly damaged 
by fire. 

All sioructural parts of t he assemblies were recovered and 
the following assessment 1nade:-

Landing Gear. 

Port AsseniDly. Actuating piston at bottom of stroke. 
Both down lock lugs, two pairs, fully engaged in "down" 
position. Drag link lower assembly main oleo to lock 
bent and damaged. Main oleo cylinder expanded due 
excessive heat and internal pressure. Leg in fully 
extended position. Both brake drums loosely in position 
on axle. Upper portions of drag link assembly still 
attached to 4 feet of front spar. 01eo leg for main 
leg yoke to centre spar part of one lug only attached6 
'IThole assembly has turned wheel axle approximately 90 
outwards. Torque link detached from upper leg fitting, 
attaching bolt not found. Bungee springs not in position. 

Starboard Assembly. .Actuating piston rod broken off at 
piston vvi th piston at bottom of stroke (gear "down" 
position) - cylinder det ached from cylinder head - both 
locking lugs broken off probably due to f racture of lower 
drag links a t impact - torque links still attached - no 
deformation of oleo cylinder - axles in position - brake 
drums in situ on axles -wheel nuts in position and locked -
both wheels disintegrated - upper part of oleo cylinder and 
centre spar ext ensively burnt but not attached to spar 
structure - cylinder head of actuating cylinder attached 
to burnt part of front spar - assembly considered to be 
in locked 11do•m" position due to shearing of locking lugs 
and position of actuating piston - door operating assembly 
also in fully extended position. 

Nose Assemb~. Actuating piston rod fractured at 
cylinder •vith piston at top of s troke indicat ing nose gear 
dovm. Drag link broken at attachment to oleo leg - bungee 
cylinder found detached from nose gear assembly - no sig­
nificance since it is spring loaded and found to be in 
ext ended position - both upper attachments in nose wheel 
well vvrenched away from well beams- both s t eering 
cylinders torn off oleo leg - torque links in position­
wheel fractured and scattered - oleo cylinder fully 
ext ended - both s t eering cylinders detached and found 
in wreckage - only fire damage in assembly in wheel 
bearings and tyre . 
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Lending Gcc.r· Selector Leve r found. in main 1~-reckage 
vd th · control handle p ositively l ocked in 11d ovvn 11 position. 

The nose wheel doors wer e bl~oken &nd darr,aged. but u nburnt. 

The majority of the main wheel doors h ad b een destroyed 
by fire . Some of t he operating mechanism was r ecovered. 

1 ~- . LIR CCln:JITIGrJTC EX:. TE:M .., ......... -~~~--- -~-o!..or~'<.---

V.'i th the exc eption of v arious pieces of ducting and the 
under ment ioned. burnt and dam::iged c ompon<:>nt s , t h is sys tem wz.s 
destroyeC: . 

Cabin hec.ter with ductir..g tern l oose but ·>ii tl1 rubberised 
fibre joints still i n pos ition. 

Cabin heat er accessories contaL~er. 

Ignition Ul"'i ts 

Cabin after cooler, casi ng only r emained, all tubes 
destroyed a nd cooling turbine a.nd axi a l f l o·w fan missing. 

Ivd.xin.g control valve casing and shaft assembl y only, 
r emainder of control mechani sm missing. 

Lef t and right h&..i.1.d c abin supe::rcharger drive a s semblies 
badly burnt v;i th follml'ing items recognisc,ble: t he pumps 
vdt h p i pe lin8s still e.ttached , one f ilter hou sing, drive 
shafts but y, i th clutch assembly &nd control missing . 
Cabi n &upcrch&rgcr oil cooler . Cabin superche.rgcr d i s ­
ccrm(;ct oper a ting handles with t he emer gency r elease b ar 
ill t he "normal" position. Position of ha ndles unreliable. 

Groull.d bloVJer mo t or only, t he blovie r had been destr oy ed 
by f ire . 

Cab i n pressure emer gency n : lief va lve 

Emergency cabin a ltitude control sel e c tor pos i tioned 
one r eference hole from normal position. 

Va.cuum r elief v e-l v e 

Ra t e / ratio switch se t to 11Ra t e 11 

Cab i n pr essure regula t or 

Ce-bin pressure change limit control. 

The fol lowing list de tails t he e l e ctrical units r e cover ed and 
i dentified. Numerous parts of o ther units wer e r ecov ered , such as 
C:crma t ures , r e l ays , mo·cor and gener ator main and end f r &Jr;cs , e-tc., and 
these sl-,ovied ex t ensiv e d ame.ge due t o the c r ash and fir e :-

Inve:ct er JH 4 F.:-.rt No . F45-1 0 . Se r . No . 1108 

Un i t shov,ed. s light crash and fire damD.ge . Input cable s still 
c01mectcG. but insulation badly C:.ama.ged by fire and heat . 0li[)lt 
pr es.sur e w&s needed t o turn the ro t or and it is considered tha t 
this is poss ibly due to the unit being subjected to heat . 
Co!Jllnu t ator s hovvs s light depos it . on segment s due , it i s consider ed , 
to s moke anO. heat, o the r wise e.ppears to b e in a relatively good 
condition . 
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Inverter (not complete). 

Armature rotor and regulator frame extensively damaged. 

Inverter (not complete) 

Axn1ature rotor and regulator frame extensively damaged. 

Emergency Inverter. 

Unit badly damaged by crash and fire. 

Edison Fire Detection Relay Panel Type 55S. 

Unit slightly damaged by crash but badly damaged by fire. 

Overvoltage Protector Type 1623. 

Three units vvere recovered, one of which (Ser~ No. R4387) 
showed little damage both ext ernally and internally. 
Internal dw1nge consisted of: 

Wwin reset spring contact out of position. 
Armature spring disconnected. 
Stop bar broken. 

One unit does not appear to have suffered from heat, but 
the other VNO units had been damaged by fire. 

Timers (Timing Units). 

DamagE::c1 by fire. 

Electric Horns. 

2 r ecovered - badly damaged by fire . 

Autotransformer CAT 70Gl78. 

Daraa.ged. 

Actuator Electromechanical. Ser. No. 275042. Part BYLC 2307-1. 

Unit show·s lit ·~le crash damage, but badly damaged by heat. 

Emergency Lighting Panel. 

Unit damaged by heat. 
3 volts . 

Cockpit Lights (Instrument). 

Slight do.mage . 

Batt eries shovred approximately 

Propeller Electric Speed. Ser. No. 251011. 

Unit extensively damaged 'nth crash and heat. 

Rheostat Unit. 

Unit case torn and buckled but components in good condition 
with very slight signs of dainage . 

Gener ators . 

Four r ecover ed including one still attached to engine. 
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Starters. 

Four rec6vered. 

Accwnula tors • 

Almost conpletely destroyed. Renmru>ts af plates ru1d 
cases only found. 

Bus Bars and Cabling. 

Cabling generally ~as badly damaged by fire. 

Voltage Regulators. 

Four frames only r ecovered. 

Landing lights. 

(i) Std. wing light checked and found in full retracted 
position - confirmed by undamaged glass and glass rim, 
position of limit svritch and undamaged motor drive gear 
and rack assembly. 

(ii) Port ·wing light - actuating rack only found - impact marks 
on t eeth indica t e lan~ in extended position but damage 
could have occurred when being ripped off wing - not con­
sidered as reliable as std. wing light indication. 

(iii) Three vdng light s<vit ch l evers found but nil sw~tches at 
rear of panel, therefore nil indications - neither nvo 
lamp not vno position svdtch levers are able to assist. 

16. RADIO £QUIPMENT. 

The e quipment salvaged, i dentified and inspected, is det ailed 
below and is followed by the r eport on the individual units. 

1. H.F. Transce iver Type 618S-1. 

Unit extensively damaged by fire. Front part consisting 
of mechanical drive unit, blower motor and !Llet er unit 
sepnrated from main unit. *Frequency setting 8930.5 kc/s. 

2. H.F. Transce iver Type 6188-1. Ser. No. 1219. 

Unit shmvs little signs of damage - slight dents on main 
and front dus t covers, s tarboard carrying handle bent, and 
signs of unit being sub j ected to heat at r ear and r enr top. 
Interior in good condition. *Frequency setting Channe l 
SA-4220 kc/ s. 

~Frequency chart found in •~eckage. 

3. MCVv Oscillator. 

Exterr~l - dus t cover dent ed and paint blis t er ed mainly 
on port side. 

Interior - in a r elatively good condition, only damage 
appcu~ent being c aus ed by heat. Circuit diagram on port 
side almost compl etely charred away. 

4. .hutoma tic Keying Unit. Type 708A. 

Unit in good condition - only signs of damage being 
dent s in dust cover and cables running from 5-pin 
pl ug and s ocket at r ear af unit showing signs of heat. 
Coding disc in use shows coding WHIVIPY . Spare codi ng 
disc inside dus t cover. 

Unit attached to BF2 mounting tray. 
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5. Antenna Tuner Type 1 80L-3 • Ser. No. 184. 

Considerable damage vfi th front cover h 1isted half off . 
the main unit. Carrying handle on front burnt through , 
paint blistered on starboard side, back and base. Meter 
on front panel vvith glass is complete but smoke blackened -
movement appeared serviceable on test. 

6. Antenna Tuner Type 1 80L-3. Ser. No. 231 • 

Unit badly damaged by fir e , only approximately 5cfo 
r emaining. 

7. Pm-ver Supply Unit Type 416W-1 • Ser. No. 380. 

Unit extensively damaged and burnt. 

8. Power Supply Unit Type 416. Ser. No. 381. 

9. 

10. 

11 • 

VHF 

VHF 

Unit badly damaged by heat, particularly at rear. 
Lord mciunt (shock rrounts) rubbers appear to have 
been completely burnt o.way. Check yfi th meter on 
both fuses appears to indicate that fuse elements 
are both serviceable but solder on end cap of fuses 
has melted through heat and open-circuited the fuses . 

'Iransmitter Type 17L-6. Ser. No. 30. 

Extensively damaged by fire. 

Transmitter Type 1 7L-6. Ser. No. 33. 

Extensively damaged by fire . 

VHF Receiver Type 51R-3. Ser. No . 3727. 

Extensively ~~ged by fire. 

1 2 . VHF Rec eiver 'Type 51 R.- 3. Ser. No . 4691. 

Ext ensively drunuged by fir e . 

13 . VHF Receiver Type 51R-3. Ser. No . 3676. 

Extens ivel y damaged by fire . 

14. VHF Receiver Type 51R-3. 

Extensively damaged by fire . 
l eft. 

Approximately % of unit 

15. Glide Slope Receiver Type 51V-2. Ser. No . ??0 . Pl a t e 
b elow makers ' pl ate with nwaber 345-401 

4 

Extensively danaged by fire . 

16. Glide Slope Receiver Type 51V-2 . Ser . No . 786 . 

Ext ensivel y damaged by fire . 

17. Marker Receiver Type MKA-7A. Ser. No . 29. 

Ext e ns ively d.alr.aged with only part of unit r emaining . 

18. Jti)F Receiver Type 51Y-1. Ser . No . 636. 

Unit damaged vr.i th ex t ensive f:ire damage . 
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19. ADF Loop. 

Unit extensively damaged with only approximately one 
half remaining. 

20. ADF Loop. 

Unit extensively damaged with only approximately one 
half remaining. 

21. .Amplifier Type M -36A P.A. Ser. No. 1250, 

Unit extensively damaged. 

22. Isolation Amplifier Type 346b.. Ser. No • 1 21 • 

Unit almost flattened and extensively damaged by fire. 

23. Weather Radar AVQ10. Ser. No. 868. Transmitter Receiver 
M1-37517-1 • 

Unit extensively damaged and burnt. 
appears to be in 'OFF' position. 

Meter svvi tch 

24. Weather Radar AVQ10. Ser. No. 887. Accessory Unit 
M1-37521-5. 

Unit extensively damaged by fire. One fuse salvaged -
F.1301. 2.5 8111pS. Fuse unserviceable but appears to 
be result of solder on end cap melting. 

25. Weather Radar AVQ10. Ser. No. 804-. Antenna M1 -37513-4. 

Unit extensively damaged. 

26. Weather Radar AVQ10. Ser. No. 1270. Indicator M1-37524. 

Unit badly damaged but no visible sign of heat. 

27. Weather Radar iWQ10. Ser. No. 1255. Indicator M1-37524. 

Unit badly damaged with paintblistered. 
·hood burnt away. 

28. Radio Altimeter I-tiodel AVQ9. Ser. No. 710. 
Receiver M1-19659. 

Hali' rubber 

'I:ransmi tter 

Unit in a fairly good condition both externally and 
internally. Two fuses 1/16 omp. and 1~ amp. in 
serviceable condition. Crystal and 6L6 valve free 
from holder vvith locating pin on 6L6 broken. 

29. Radio l.Q timet er Model .b.VQ9. Ser. No. 824-. Indicator 
M1-19672. · 

Unit damaged vvi th paint blistered on port side ro1.d 
slightly on bottom. Perspex on indicator blistered. 
Receiver Gain knob in 1 OFF 1 position. Scale switch 
in 'TDAES TEN' position. 

30. Receiver Indicator R65/APN9. 

No visible signs of burning but unit badly damaged 
and squashed. 
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31 • H.F. Receiver Type BC ... 34.8-P. Ser. No. 2906. 

Settings: Wavechange Svvi tch - 6 to 9.5 Me/ s. 
Tuning Dial - 95.6. 
Frequency setting - approximately 6080 kc/s. 
C.W. Oscillator svcitch ... 'OFF'. 
Crystal Svvi tch - 'OUT'. 
Audio Switch - 'OFF 1 • 

'AVC' 'OFF' 11\WC' svvitch - 11Vl.VC'. 
Volume control - within *" of' , maximum. 
Dial Light Control - within i" of maximwn. 

Dial Lamps and 5-amp fuse serviceable. Unit shovvs 
signs of heat, particularly in area of shock motlnts. 
Shock mount rubbers burnt in varying degrees with rubber 
in rear port' mount burnt away. Interior of unit shows 
very little damage. The receiver appears to have been 
on but frequency setting not considered significant as 
knob could have moved during the crash. However, unlikely 
that Yvave change svvi tch would move. 

32. Dinghy Transmitter Type Signal Corp T74/CRT-3. Number 2087. 

Unit badly damaged by crash and fire. 
and handle still in position. 

Aerial reel 

33. Portable Radio (VBF) Battery Operated. 

Unit extensively d~naged by fire. 
completely destroyed. 

Batteries almost 

34. ADF Controller 614. 

Unit smoke-blackened and burnt, particularly rear of 
unit. 

Dial Setting - 499. 

'OFF' 1/~F' 1l~T 1 'LOOP' switch- on 'LOOP'. 

'L' 'LOOP' 'R' svcitch - on 'LOOP'. 

'BFC' 'ON' 'OFF' s>vitch - Toggle only remains. 

Gain control - unable to give position. 

35. Control Panel iJvffi 101B VBF NAV 1 and 2. 

Unit badly damaged. 

Dial Settings - VHF NJ,.V 1 
VBF NAV 2 

115.4. 
111.5. 

Volume control knobs and units missing. 

Swi. tch missing. 

36. Control pane l Type JJ11R 1 02A. VHF Corn 1 and 2 HF Corn 1 and 2. 

Unit bacliy dmnaged and burnt. .All dials charred. 
Re ading on VHF Corn 1 dial 121 .1 Me/ s . Unable to 
obtain VllF Corn 2 dia l setting . llF Corn 1 dial setting 
i ndicat e d a f r e quency of 8285 kc/s. FJF 1 Transmitter 
unit showed 8930.5 kc/s. llF Corn 2 dial estimate d to 
be s e t to a f r e quency b e tween 2 ru1.d 3 Mc/s. E.F. 2 . 
Transmitter unit showe d 4220 kc/ s . 
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37. Selector Box AMR 103 BL. 

U:ni t damaged by crash and fire. OnlY details 
remaining on front are unit type and words 
MiSTER LEVEL over control on lower left of' unit. 
Master level control set at mid position. 

38. Control Panel LMR 1 041~ HF Corn 1 Md Corn 2. 

Unit badly dannged by crash and fire. HF1 
dial shovred a setting of 21 but unable to 
dec~de l e tter. HF2 unable to give any setting 
for dial. Se lector s,.vi tch f'or HF1 and 2 missing. 
Unah l e to dec ide position of 'PHONE' 'STD BY' 'CW' 
1MCW' svvi tches. 

39. Selector Box. 

Unit d.rumged vd.th part missing. HF Corn 1 and 2 
and VEF Corn 1 and 2 in down position but switches 
loose so considered not indicative. Selector 
svvitch vvith 5 position marked 'H.F. 1 TRJ..NS 1 'HF 2 
TRJ.NS' 1 INTER 1 'VHF 'J:'R;J\iS 1 'VHF TRi.NS' set on 
'INTER'. Master level control set fully anti-
clockw:Lse,. :Emergency normal switch position 
damaged. 

40. Selector Panel. 

Front Plate only r etrieved with remains of' indicating 
lights, rotary s>vitch ro1d toggle s~itches. 

4-1 • Remote Magnetic Indicato:..~ Switch Panel 

VHF NJN 2 

JJ)F 1 !1DF 2 

Fror-t plate only retrieved with 2 svntch toggles but 
svvi t ch bodies missing. 

4-2. Bendix A.rnspcaker Type 1-11-51 ;~ . Scr. No. 1012. 

Unit in r easonably good condition both externally and 
internally. 

4-3. Bendix Amspeaker T:f1;>e Ivl1-511.. Ser. No. L .• 209. 

Unit smoke blackened and dent ed. S~eaker cone 
burn t away, otherwise very little damage. 

4-4-. Eight Inch Loudspeakers. 

Frames Ol"'~Y r emElin. 

4-5 . Control Reluy Model JJIJR 110. Ser. No. 1. 

Remains of unit a t tached to rear of 51R-3 V1W Receiver. 

4-6 . Control Relay :Mode 1 J:.l\ffi 11 0 . Ser. No. 4-. 

Plate with above details r etrieved. 

4-7. 3511• L.cce ssory f r ame. 

O:MNI Bearing indicator only r eiDD.J._m_ng component 
in f':~ame . Indicat or Type 337A- 20B7 . Ser. No~ 3884-. 
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48. Mounting Tray 351A. 

49. Section of 351A VHF Receiver Frame Ser. No. 2265. 

50. Remler Handset Type 1".255 completewith cord and plug. 

In good condition. 

51. Carbon Microphone L1sr, :·~. MC-254-A P/0 ANB-H-1 . 

52. T::o Carb on Microphone Inserts. 

Possibly from hand-he ld microphones. 

53. Lightweight Headphones. Pat. No . Telex 2386644. 

54. 

55. 

56. 

Cord and plug missing but headphones in a r easonable 
condition. 

Co-Pilot 1 s Jackbox . 

Coaxial Feeder tm: 
.L, ,Junction ) 

) VOR 
Coaxial Feede r 'T' Junction ) Glide Slope . 

57. VOR J.erial (Type 37J-3). 

:)8. VBF i~erial (Type 37R-1) H5851-10. 

59. Mi.crophone Jack. 

60. Plastic Label wit h words 11VliF REO ..l'.CG:&'SSOi~·i 'li'NIT11
• 

61. Circuit. Breake~ Switch Bank. 

SvQtches r ecover ed:-

1 • Marker Ex. 
2" Sex t s·.nt Light. 
3, P.A. lir.Jplifier. 
4 , Ji.DF 2 . 
5. Gl i de Slope. 
6 . VHF Nav. 
7. Computor. 
8. Not iden t ified . 
9 . VI~ 2 Rec eiver. 

1 0 . VHI!, 2 Trans . 
11. H. F . 
12 . H.F. 2 Povver . 
13. Not identified. 
14. Glide Slope . 
15. VHF Nav. 
16. Computor. 
17. Not i dentifjed . 
18. VHF Rec, 
1 9 . VIW 1 'l'rans (Pla t e only). 

The above wer e r e t rieve fl i r . +hr ee sections number s 1 - 13 
i nclusive in one ba.nlc, 14-18 inclusive in anot her bank 
and 19 plat e only on its mm. All swit c hes s howed f ire 
damage and all swit ch operati ng t oggl es wer e either l oose 
or missing. 

Inspection of t he r adio un its r ecovered showed , in the 
IP..a jori t y of c ase s, extensive dama.ge w'flich is cons i der ed 
consi s t ent with the cr ash and t he f ire vrhich followed . 
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Internal damage, to units which were complete vvith dust 
covers was to a large extent due to fire and where dust 
covers were damaged, components did not show any signs of 
damage which was considered a ttributable to causes other 
than the crash. 

Glass fuses and filaments recovered were, in the majority _ 
of cases, complete. 

Damage to the circuit breakers was considered due to t he 
crash and fire. 

Conclusion. 

From the examination of the r adio e quipment no reason can 
be put forward to indicate that the installation was not 6perating 
satisfactorily up until the time of the crash. 

1 7. INSTRUMENTS 

Altimeters. 

UNIT 'A'. Kollsman Serial No. 671GPX-6-051-20329. 

In position on captain's flight instrument panel. Glass 
unbroken, case undamaged, static line found disconnected. 
Set to 30.14 inches; set knob broken off. Indicating 
needles loose also centre spindle. Needles unreliable. 
10,000 ft. needle indicating 10,000 ft., 11 000 ft. needle 
indicating 9,600 ft., 100ft. needle indicating 60ft. 

UNIT 'B '. Kollsman Serial No. 64990. 

Fcund in cockpit area. Gla ss cracked, case undamaged, 
f ace of i nstrument burnt, static line connected but 
rubber line ton1 off adaptor. Set to 30.16 i nches; 
set knob broken off. 100ft. and 1,000 ft. need~es 
loose and unreliable but 10,000 ft. needle fixed and 
indicating approximately 5,000 ft. 

UNIT 'C'. Kollsman Serial No. 671CPX-6-051-17753. 

Found in cockpit area. Glass missing , c ase fractured, 
static line union broken off, f ace of instrument burnt, 
needles burnt and bent. 100ft. and 1,000 ft. needles 
loose and unreliable. 10,000 ft. needle fixed and 
indicating appr oximat el y 6,000 ft. Se t to 30.17 inches; 
s et knob broken off. 

UNIT 'D'. 
i s r emoved . 

Kollsman Serial No. not decipherabl e until glass 

Found in cockpit area , glass intact but stained, ther efore 
making r eading difficul t. Set to 29. 92 i nches; set knob 
broken off . Ca se burnt but not cracked. Needles fixed 
indicating 1,600 ft. Probably spare i nstrument because 
t ag vv:i.re in pl ac e through an attaching hol e and nil attaching 
screvrs f itted. Threads in case f or static union appear 
undamaged. 

UNIT ' E 1
• 

Ext ensi vel y burn t and damaged . Tag wire in pl ace through 
attaching hole ~ndicating spar e instrument . 10,000 ft . 
needle indicating 20,000 ft. 1,000 ft. needle indicating 
approximat ely ~,000 ft., 100ft. needle mis sing. 
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J~r Speed Indicators 

UNIT 'A'. 

Part of rear casing bearing Kollsman ident ification plate. 
Type SAE Spec • .AS 391 • CM-'ISO-C2 found with pi tot union 
and union pipe nut attached. Part of capsule also at t ached 
to case. Found in cockpit area. 

UNIT 'B 1 • Kollsman Serial No. 586CK-6-0160-7087. 

Found at F.33. Case fractured, glass and indicating 
needles mis sing. Identifi cation plate shows S.AE Spec • 
.AS 391 CJ.Ji.-'IS0-02. Pi tot and static unions undamaged. 
InBtrurnent dial calibrated in knots, not seriously damaged. 

UNIT 1C1 • 

Part of instrument mechanism found, t hought to be Air 
Speed Indicator though slightly differing in construction 
to Units '.A 1 and 'B 1 above. 

Turn and Bank In~cators. 

UNIT '.A'. Pioneer Type 3906-1G-1~1 Serial 1809P. 

Case damaged, glass broken, indicating needle loose 
on spindle, bank indicator unbroken. Found at G.32. 

UNIT 'B'. Pi oneer Type 3906-1G-A1 Serial 335P. 

Case damaged, glass broken, indicating turn needle showing 
full "L", bank indicator mis si ng. Found at F .34. 

Rate of Climb Indicator. 

Four loose dials found E.33, F.34 and cockpit area, one 
Pioneer, two Bendix Pioneer, one undecipher able . Three 
mechanisms l es s case . 

Magnetic Compass. 

UNIT 'A'. U.S. l.:rmy Type BE-16 Serial No. "FOR E" 43-3826. 

No r eliable setting - gl ass broken, case minor damage -
made by Kollsman. Found G.32. 

Three i'...xi s Trim Indicators. 

UNIT ' A'. Bendix PB-10 Automatic Pilot, Seria l No. 1681. 

Found i n position i n captain 's panel, gl ass broken, 
electrical connections broken, indicator s loos e and 
unreliable . 

UNIT 'B '· 

Wes ton t Y})e 8221 model 883 , glass missing , ext ernal 
and int erior burnt ext ensively unreliable . 

Master Direction Indicat or . 

UNIT '1~ 1 • Pioneer Bendix D1 2013- 2E-L Serial No . ???86E. 

Front of D1strument removed from capt ain ' s fli~gt 
panel . Glass broken , dial drur.a.ged, heading 75 , 
r eciprocal heading approximately 253° . Case badly 
burnt and damaged also recovered . Conduit nuts 
missing . 
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UNIT 'B'. Pioneer Bendix ~20-2H. 

Glass and dial unda!r.aged. Heading 99°, reciprocal 
heading 282°. Case and mechanism also recovered at 
G.33 separated from front of instrument. Conduit nuts, 
together with instrument back, missing. 

UNIT 'C'. 

Nil identification - instrument badly damaged - conduit 
nut fitted to back of instrument. 

Flap Position Indicator. 

Bendix instrument - type 20003-7A-13-1A Serial No. 2090 -

glass broken - case burnt but complete - needle missing: 
see remarks under Flap Indicator, pcge 20. 

Course Line Indicator. 

UNIT '1•'. Collins Radio Company type 3311~.-2. Serial No. 244. 

Case damaged, electrical wires cut at salvage site - glass 
broken - heading fixed at index mark (top of' case) at 116°, 
setting needle 104°. 

UNIT 'B'. Collins Radio Company 331A-2. Serial No. 243. 

Body of instrument separated from dial and face of instru­
ment which Yfas found attached to capt ain's flight instrument 
panel. Wires broken at rear of' instrwrent. Glass broken -
heading fixed a t index mark (top of case) at 124°, setting 
needle at 112°. 

gyro Horizon. 

"lJNIT 'li.'• 

Badly burnt nil dial or needle . 

UNIT 'B'. 

Badly burnt nil dial or needle. 

Pacitor Contents Gauges . Simmonds Aerocessories. 

UNIT 'J. '. Part No. 37415- 280 Serial No. :XX20015 nil dial 
dial - case ozuy -wires broken - found E.32. 

UNIT ' B '. 

Case only nil part number e tc. - nil dial - burnt. 

Uf'UT 'C'. Part No. 37415-282. Serial No . XX23207. 

Ca se and part internal mechanism only. 

U:NIT 'D I. Part No. 37415-282. Serial No. XX23210 - burnt 
found F.34. 

Case and part internal mechanism only. 

UNIT ' E '. Part No . 37415-238. Serial NO. XX19899 found 
E.32. Wires broken off . 

Ca se and part internal ~rechanism only. 
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Part No. 37415-281. 
G.35. 

Serial No . XX23107, f'ound 

Case and part internal mechanism only. 

UNIT 1G1 • Part No. 37415-281. Serial No. XX2311 O, 

Removed from fuel quantity panel and is fuel "No. 3 Main". 
Glass broken, needle f'ixed indicating 280 lbs. 

UNIT 'H'. Part No. 37415-280. Serial No. XX19985. 

Removed f'rom f'uel quantity panel and is fue 1 "No . 4- Main. 11 

Glass broken - needle indicating contents nil but needle 
loose and reading unreliable. 

UNIT 1I'. Part No. 374-15-238, Serial No. XX19881. 

Removed f'rom f'uel quantity panel and is fuel "No. 4-
1:..1 ternate 11 • Glass broken - needle nis sing. 

(Note: qty. 3 dials also found). 

Fuel Flow Indicator. 

UNIT 11. 1 • (Engines Nos. 3 and 4-) Pioneer type No. 21100-301.-
128-12 . Serial No, 7350. 

Conduit nut attached at rear - needles loose and unreliable. 

Ma.nif'old Pressure Gauges. 

UNIT 'L.'. Engines Nos . 1 o.nd 2. Kollsman 728FU-6-04--6129. 

Glass cracked - both needles loose and unreliable -
case undamaged - disconnect coupling for No. 1 engine 
in position but similar coupling missing from No. 2 
position - found at F.33. 

UNIT 'B 1 • Engines Nos. 3 and 4-. Kollsman 728FU-6-05-6598. 

Glass smashed - one needle missing, other loose and 
unreliable - both discormect couplings still attached -
case undamaged. 

UNIT 'C'. Engines Nos. 1 and 2. Kollsman 728FU-6-04--6638. 

Spare instrument l abel wire attached to one securing bolt 
hole - glass smashed. 

RPM Indico.tors. 

UNIT 'A'. Engines Nos . 3 and 4. Kollsman 740CK-6-Q22-4-587. 

Glass undrumaged, case broken - plugs damaged - No. 3 
engine needle loose. No. 4 fixed at zero. 

UNIT 1B 1 • Engines Nos. 1 and 2. Kollsman 740CK-6-021-4-581. 

Glass missing - case damaged - connections broken off' -
only bala...'1ce of one needle remaining cmd this part is 
burnt to dial indi.cating that needle was pointing to 
900 RPM. 

B. M.E.P. Indicators . 

No. 1 Engine . Pioneer Type 20003-53L-14--A2. 
Serial No . 1860-J.B. 

Pointer f'ixed underneath broken glass at 165 lbs/sq. in 
case burnt but undamaged - conduit nut attached - wires 
broken. Found at F.32. 
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No. 2 mgine Benc:lix-·Ty:pe 2000.3-1-4--5JL-14--1..2. 
No. 1396. 

Serial 

Pointer moveable unreliable was reading 164- lbs/sq.in. - case 
undnmuged - glass intact - conduit nut attached - wiring broken. 
:!found at F. 32 • 

UNIT 'C'. No. 4- Engine Pioneer Type 20003-53-L-14--A2. Serial 
No • 1861-J,B. 

Removed from panel found at E.)2. Glass intact - case 
undamaged slightly burnt - Pointer fixed at 250 lbs/sq.in. 

Fuel Pressure Indicators. 

UNIT 1A1 • Nos. 1 and 2 engines. Type 21000-5D-8-A1. Serial 
No. 9608 - glass smashed - case undamaged - needles 
missing - conduit nut attached -wires broken. 

UNIT 'B 1 • Nos. 3 and 4- engines. Type 21 000-5A-13-.A1 •. Serial 
No. 74-33-1~ recognisable as Nos. 3 and 4- engines 
indicators by attachment of fuel pressure warning 
light lamp holder - glass missing - case burnt but 
undamnged - conduit nut attached, wires broken. Pointers 
fixed indicating 30 and 27 psi for Nos. 3 and 4-
engines respectively. 

UNIT 'C'. Port and starboard Mti-icing vving heaters. Type 
21000-5A-13-J:..1 Serial No. 13585. Case burnt but 

UNIT 1D1 • 

UNIT 1E 1 • 

UNIT 'F'. 

UNIT 'G'. 

undamaged - glass missing - conduit nut attached -
wires broken - nil pointers. Found at E.31. 

Cabin and tail heater- Type 21000-?-?-A1. 
No. 974-5. Glass smashed - case undannged -
nut, adaptor and wires all missing - needles 
range - cabin below zero, t ail above scale. 
at E.33 . 

SeriaJ. 
conduit 
out of 
Found 

Spare gauge indicated by attaching wire for label. 
Extensively burnt, type and aerial numbers obliterated. 

Spare gauge indicated by attaching vr.i.re for l abel. 
Extensively burnt, type and serial numbers obliter ated. 
Spare gauge ext ensi vely burnt, t hought to be carried in 
similar location to units ' E ' and 'F ' because of simi­
lar condition. 

Water Pressure Gauges. 
UNIT ' A'. 

UNIT 1B 1 • 

Pioneer Type 21000-5B-13-i~1. Serial No. 14-842. Glass 
s~~shed - case undamaged - left needle below zero -
right needle loose , both unreliable . Found G.32. 

Pioneer Type 21000-5B-13-J ... 1. Serial No. 74-35-JJ3 
glass smashed - case undamaged - left needle loose 
unreliable - right needle missing. Fotmd at E.33. 

Oil Pressure Gauges. 

UNIT 1A'. Pioneer Type 21000-4B-13-A1. Serial No. 13986 . Glass 
missing ~ nil needles - case undamaged- conduit nut 
in position - vdres broken . Found at F.33. 

UNIT ' B' . Pioneer Type 21000-4D-8-A1. Serial No . 9756. Glass 
and needles missing, case unbroken, but union adaptor 
broken off r ear of case. 
Pioneer ~pe 21000-4B-13-A1. Serial No. 17163. 
Glass missing, extensively burnt - left needle 10 lbs. 
f ixed, rig ht needle below zero . 
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UNIT 'D'. Pioneer Type 21000-4B-9-A1. Serial No. 12978, 

far cabin supercherger - glass smashed - both needles 
loose and unreliable - case intact - conduit rrut in 
position - wires broken off. Found at Y72J •• 

UNIT 'E'. Type 21000-4B-13-A1. Serial No. 12273. 

Spare unit badly burnt. Tag wire through attaching hole. 

Oil Temperature Gauges 

UNIT 'J•i. Lewis type 7788 serial 1185. 

~lass smashed - case damaged - conduit nut in position -
wires.broken- left l86se and unreliable- right fixed 
and dJ.al marked at 70 C. Removed from panel found at E•33. 

UNIT 'B'. Lewis type 77B8 serial 11 89. 

Glass missing, case and dia l burnt - conduit adaptor 
torn off rear of case - ·wires bro~en - left needle loose 
and unreliable, right fixed at 25 C. Found at E.33. 

UNIT 1C'. Lewis type 77B8 serial 1 221 for cabin supercharger. 

Glass missing, frame cracked, case damaged - conduit nut 
disconnected at salvage site. Both needles loose and 
unrelie.ble. Removed from panel. Found a t Y721 ... 

Carbure ttor Jjx Temp. Gouges 

UNI T '1•'. Lewis type 7787 serial 131 7. 

Glass missing, case intact, conduit nut in position -
wires broken - needle s loose and unreliable . Found e.t· F. 33. 

UNI T 'B'. Levd.s type 7787 serial 1007. 

Glass di al and needles all miss ing - instrument extensively 
burnt - conduit nut in position, vdres broken. 

Outside Air Temp. C~uges 

UJ'.l'"IT ' 1.. ' • Lewis t ype 46B2 serial 793. 

Glass broken, needl e loose , case damaged , c ondu it nut 
uncoupled a t site . · 

UNIT 'B' Lewis type 46B2 serial 797. 

Extensively damaged and burn t, nil dial , nil needles. 

Cabin Pressure Regu1ators 

UNIT '.A' • Kollsman type 966D-6-03-624. 

Dual needl e indica tor l oose and unreliable - start 
marke r se t at 800 f t. - glass unbroken - cas e d amaged -
conduit nut removed a t sit e - sta tic pressure l ine 
a ttached. Found a t G. 33 . 

UNIT 'B'. Kollsman type 966G-6-03-721. 

Spere instrument indicated by attaching vdre f or label. 
Extensively burnt and damaged . 

UNI T 'C'. Kollsman type 966G-6~03-723 . 

Spare instrument indi.oated by . blanking covers still in 
poo i-tion. 
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Cabin Pressure Change Limit 

UNIT 'A'. Kollsman ~e 967-6-01-584. 

Conduit connecting union torn off back of instrument - glass 
broken - needle missing. Found at E.33. 

Oil Contents Gauges 

UNIT 11. I. Pioneer ~e 24201-58A-101-JJ. Serial 629. 

Case burnt, glass missing, needles found at 2 and 6 
gallons but unreliable since both point to right hand 
scale, conduit nut pulled off. Found at F. 38 • 

UNIT 'B'. Pioneer type 24201-58A-101-a1. Serial ?95. 

Case damaged, glas8 broken, needles loose and unreliable, 
conduit nut unscrewed at site. 

UNIT 'C'. Pioneer type 24201-58A-101-A1. Serial 438. 

Case intact, glass broken, conduit nut attached, wires 
broken. Removed from panel marked for Nos. 1 and 2 
tanks. Needles fixed but considered unreliable left 
needle below scale, right indicating 14 gallons. 

UNIT 'D'. Liquidometer type for auxiliary oil tank ~ 
EA102AN-651, serial 94147-2. 

Case broken, case front missing, glass and needle missing, 
dial damaged, conduit nut attached, wires broken. 

UNIT 'E'. Liquidometer type for auxiliary oil tank type 
]Ui102AN-631. Serial 436879-1. 

Case burnt, glass missing, needle and dial burnt, needle 
fixed indicating zero. Conduit nut broken off adaptor. 

Anti-icing Fluid Contents Gauge 

UNIT '.A'. Liquidometcr ~e EA102AN-44L serial 86217-9. 

Case and glass intact, union adaptor broken of'f rear of 
case, wires broken, needle loose, unreliable. Removed 
from panel. Found at E.32. 

5Ydraulic Reservoir Contents Gauge 

UNIT 'A'. Liquidometer ~ unknown serial 92223-9. 

Case broken, union adaptor and vdres detached, dial deformed, 
needle missing. 

Water Contents Gauge 

UNIT 1A1 • Liquidometer type EA148-J~-46 serial 95068-8. 

Case undrunaged, glass broken, union nut disconnected. Both 
needles spring loaded to zero reading. Removed from panel, 
found a t E.32. 

Hydraulic Pressure Gauges 

UNIT 'A'. u.s. Gauge ~e Aw-2~34-KF4 s erial 1042. 

Case and needle missing, dial damaged, hydraulic pipe 
broken from attaching union nut. 
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UNIT 'B'. U.S. Gauge type AW-2~-34-KF5, serial 1368. 

Case, dial and needle missing, hydraulic pipe broken from 
attaching union nut. 

UNIT 'C'. U.S. Gauge type AW-2~34-KF5, serial no. not shown~ 

Case, dial and needle missing, hydraul-ic pipe broken from 
attaching union nut. 

UNIT 'D'. U.S. Gauge type AW-2~34-G, serial 3. 

Case and needle missing, dial damaged, hydraulic pipe broken 
from attaching union. 

UNIT 'E'. U.S. Gauge type AW-2~34-KF5, serial no. not shown. 

Spare gauge indicated by label wire through attaching screw 
hole. Nil union nut or pipe. 

Pressure Indicators 

UNIT 11>1 • U.S. Gauge type AW-1i-14-D13F5 serial No. 542. 

Case broken, dial and needle missing, union nut unscrewed 
off rear of case. 

UNIT 'B'. u.s. Gauge type and serial No. unknown but similar 
construction to Unit 'A'. 

Case broken, dial and needle missing. Pipe broken from 
union nut. 

UNIT 'C'. U. s. Gauge type AW-1 i-1 7-CZ6 serial 138907. 

Case and glass undamaged attached to bracket, needle 
reading zero. 

Cabin Supercharger Dual Pressure Indicator 

UNIT 'h.' • Kollsman type 728FU-6-04-8 598. 

Case intact, glass missing, pipes broken from adaptCJr union 
nuts - needles loose , unreliable . 

Cabin Compression Ratio Limit Switch 

UNIT 'il 1 • Spare Unit. Burnt - type 1 008-CK-03 serial 581 • 

J..mpme ter s 

UNIT 11l'• Amps. D.c. Western type 22Z2-840. 

Glass missing, instrument burnt, wires a ttached t o case 
terminals. Dial and needle burnt indicating 400 amps 
- unreliable. Found at E.33. 

UNIT 'B'. Amps. D.C. Western type 22Z2-840. 

Glass broken, needle fixed below zero of scale - terminals 
detached from rear of case. Found at F.32 • 

UNil' 'C'. .Amps. D.C. Western type 22Z2-840. 

Glass missing, case ~oken, one t erminal detached and one 
in position on rear face of instrument. Needle loose and 
unrel iable . · 

UNIT 'D'. .Amps. D.C. Western type 22Z2-840. 

Glass missing, case burnt. Needle loose, unreliable, below 
zero on s cale . Found at F.33. 
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Vol t .l\ieters 

1J1\TL' 'A' • Volts D. C. Y!estern type 2122-840. 

Gle..ss cracked , case inta c t . 
attached to r eccr of case . 

Terminals and l eads still 
Found a.t E.31. 

Ul\TJ 'B'. Volts l:,.c. "!/estern t:rpe unlcnov..n but simila r 
in cons truction to Unit ' A'. 

Termina ls and lea.ds still e.ttached to rear of case . 

Freouenc~- l'.:eter 
·~-· _ .... "~--

; ,. ' . tt • Hickok ~~:odel 59 • 

Cc.:s e d amaged , &)ass miss i ng , n eedle loos e unreliable . 
l<'ound. c. t G. 33 . 

DFI1' 'D' Pion eer type 12013-2E-L ser ial 23853. 

Ul\ lT 

T.JFIT 

Instrwnent burnt , union nuts and wires burnt off . Heading 
f ixed on 11K" n or t h - atta.ching screws mi s sing probably 
spar e instr ument. 

I . I 
"<,. • Bendix Pioneer type 36105-1 J -1 5-C1 ser ial 2971 

F c..c e of instrwnent removed from captain ' s flight panel; 
case &nd me chanism found separ a tely 4 Headi ng fixed on 104° . 

t D I 
Ll • Bendix Pioneer type UI1jmov-m but corresponding dial 

marked E-361-1 J-. 

Dial loose and hee.ding r eading 92°. Glass broken, case 
d am£cged and burnt . Conne cting sockets to r ear of ins trwnents 
burnt , nil conduit nuts. 

UKIT 'C'. Ber~dix Pioneer t;y]Je unknown. 

DioJ. , case and mechanism badly bu.rnt - conduit nut attached 
t o rear . 

NO'l'E : Three altimet er s , u nJ."GS ' h. ', ' B ' and 'C' have been despatche '.::. 
t o t he Civi l Leronautics Boa.rd, ·vras hington, for detailed 
exarid..ll.a tion and report . 

This s y s t eJ;J had disintegrated and was severely da..maged by f ire . 
'l'he f oll ov.-i ng piec es were recovered :-

2 pitot heads 
6 maii1 static vents 
7 dr·ain v e.l ves 
1 static selector valve with bent handle in position half 

Fay be t"vvcen normal and neu tral . 
2 equB.liser manifolds 
2 distributor manifolds 
Vc-,rious p i eces of p i pe lines with ten quick disconnect 
couplings , four of which v;ere d iscormected , includj_"lg 
the cr,ptc:.in ' s altime t er static connection. 
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1 9. .AU'IO-PILOT SYSTEM. 

This system was extensively damaged by fire. 
units were recovered and identified:-

The following 

Bendix Controller Type PB10/PB10li. . Ser. No;. 427. 

Unit damaged with 'ON' 'OFF' switch locked in 'ON' 
position oy switch guard being bent over in crash 
and bea:-ing against operating arm of switch. 

Bendix Flight Path Computer Type PB10A. Ser. No. 172-D. 

Starboard side of unit badly ~aged by fire. Unit 
smoke blackened ro1d insulation burnt on port side. 
Three ~uses checked - 2 still serviceable and one 
unserviceable - considered to be due to solder melting 
on end cap.o Front cover on with controls lockedi 

Bendix i.mplilier PB1 0. Ser. No. 464. 

· Unit badly daJ!'I.aged by crash and fire. 

Fluxgate Ampl~ier. Ser. No. 399? 

Unit badly damaged. Serial Nwrii::>er shovm may be incorrect 
as details o~ manufacturers' label aliTnst obliterated. 

Collins Steering Computer, Ser. No. 25 •• 

Unit extensively damaged and burnt. 

Collins Vertical Gyro. Ser. No. 0-6800 . 

Internal and external damage slight. 

Rudder, liileron, Elevator and elevator trirn tab servos, badly 
burnt and damaged, one Serial No. 1411 recorded. 

:Master direction indicator, badly burnt and damaged. 

Gyro flux r:o.te trt.Dsmitter . 









J?Hal'OGRAPII NO, ~ • 

'VTE'/1 FRO .1 THE AIR OF MAJN WRECKAGE ARE.A ll.,LUSTRATING .ALMOST 
C01,PIF..rE INCTit!:RATION, 



PHCTOGHAPH NO, 4 . 

vmT IDOKING BACK .AIJ)NG APPROACH PATH SHOWING SWATH CUT BY 
Al]QJW'T AND THE :oo.TIAL SHALI.0,7 APPROACH ANGlE. 



HiarOO.RAPH NO. 2• 
P~ OF MAm WRECKAGE AREA FDLI.O'IIING RBMOYAL 0 ENG;INE!S -

RIGHT-HAND lliG IN BACKGROUND. 



PHOTOG~~ 0, 6. 
GENE . TJ V'IJ§N OF MAll~ V/RECK.AGE .AREA SHOWING FROM LEFT TO RIGHT 

NOS, 4. ) .AND 2 ENGINES. 
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f<-. S ;.!.:_~~ SZRV}CE~. L_1Afl'I'l12 
R~E:.:S~RCJ::. L..BO:EL.'.l'ORY 

P~i\.RT 0 .... IR C~1i.SH DEBRIS 

Two mer,;bers of the ste.:ff of thE; :;::~ .SeT. Res eErch Laboratory 
visited the scene of the cras :1 ir: or-der to search for ma teris.ls 
which could be of possible v.:1luo i11: a.ssisting t he investi gs.tion of the 
disaster • 

.;.n area betvvee:.:, the p01.nt of tr.s plane's first contact Ylith 
the tree tops t o the pos ition at vrl:ich t he major portion of the Y.reckage 
finished up was cnreful l y scncti:nised , &ncl a nw;1ber of sampL~s '<'iere 
tal~en f or further invest igction . The s8mples included burnt vegetation, 
pillov; s tuffing, and a number of p i e;ce;s of sh.:,ttGred metal . 

'l'he finclin s fror;: tl'-0 above r;,a.terials prov ed to be co;~_pletely 

negative, bcin£ c.s follows :-

The metal sruEpl es , som<:: of which hac3. a.pparently become 
n;ol ten due to the inten~'- O heat of t he fire ca.used by the cr.::~sh , Yiere 
spc:rked on an emi ssi on spectograph, tl e r esulting spe ctrogram being 
that of pure 8lun1inium, thus merely confirming the purity of the metal, 
no impurities having been d e tected. ;:,. visuz,l inspe ction of the sampl es 
which ho.d not melted showed evidence of a normal bri ttle fre.cture du e 
to the sudden imp.s.ct of c. l s.r ge mechHi1ical f orce. 

Sampl es of bur nt vegetc-.t i on -,,er e inspected micro-scopically 
and compered v;ith specin1en.s of the loca l vegetation (vmod. , l c.s.ves c:,nd 
grass ) ·\'ihich \ ;ere collGcteo. from t he vicinity of the crash and l &.ter i gn­
ited wi thin a l ab or a t or y muffle f urna c e; , the ash being i denti eel in 
both in,::; tances . 

ba terial found in the main section of the crashed plc:1e 
was tl-1ought to b e c harred pill ow s tufflr.[ , hovvever, as it had r ather 
c:. pC::culiar glistening api.>Oar&,;·lce i ~ was Cic cided to car ry out a micro-
scopic ex c:.mina t i on as for the bu:cn t vege t ation. ~. s &<.plc of undeJli.B.ged 
pillow s tuffin.r; was i gni ted i :--1 a muffle f urnc:.ce and on examination vw.s 
found to h o.ve .s.n identic~ .l texture to the material un<ier t est , thus 
conf'irming the n a t ure of the charred sampl e . 

Sign ed. J·ohn E. Butl6r 

Kalulushi 
25th October 1 1961 





RLFORT ON TtlE EXAMINATION OF' TBE .ALTIM.ETJ1'RS FROM DOUGLAS 
AIRCRAFT Iv:ODEL DC-6B, SWEDISh P..EGISTRY Jli'lJliJ3ER SE-BDY 

Three al t:imeters manufactured by the Kollsman Instrument Corpor-

at ion; beari..'1g serial numbers 671 CPX-6-051-203 29, 671 CPX-6-051-17753 

and 64990 were received by the undersigned on October 31, 'I 961. A 

letter accompa~ying these instruments requested t he Board to make checks 

it normally performs to such instruments recovered from aircraft invol-

ved in an accident. 'fo comply with this request arrangements were 

immedia tely made with t he m&nuf'acturer to use his f acilities in the 

examination of t hese altimeters. On November 1 , 1 961 , a meeting was 

held at t he Kollsman plant in New York City to outline the examinations 

des ired. At thi s tirl!e an examining group vvas f ormed and consis ted of 

the f ollovving personnel: 

',-;es ley D. Cowan, Civil Aeronaut i cs Board. 

Ti-aJ. t er .Angs t, Kollsman Instrument Cor poT& tion. 

Robert Cooperman, Kollsman Ins t~~nent Corporation. 

'I'he tr,ree &l time t er s wer e i n t he per son&l cus t ody of t he under-

signed from t he tiNe of recei pt until all examina tions were comple t ed. 

To a ttemp t t o de t ermine ·whe t her a poss i bl e malfunction ex i s t ed in any 

of t he altimet ers prior t o- t he accident t he examina t ions were made in 

three phases; ex t ernal observati ons, operati onal t es ting and de tailed 

inspection of t he int er nal mechanisms. 

The external obs erva tions cover ed t he damage due t o ground f ire 

or impact forces , the pr esence of pr oper mount ing att achments , the 

s t atic hos e fitting, t:he pres ence of an i nspection seal and all 

pointer positions. 

'I'he operati onal tes t i ng phase appli ed a pressure change t o the 

s t atic port f itting and pointer movemen t , i f any , observed. 

'l'he thi rd phas e examina t ions wer e made t o determine i f all p s.rt s 

of the e.ssenioly we r e present; if any for ei gn ma t t er or objects 

were present; i f' any cor r osion , dents or f or e i gndeposit s exis ted on 

t he bell ows surf ace ; and the conditi on of t he various gears , spr ings , 
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levers and bearings. 

Photographs were taken at appropriate times during the 

examinations. 

The following is a resume of the highlights of the examinations: 

Kollsman .Htimeter S/N 671CPX-6-051-20329 Unit A 

There 'Na.s light impact damage to the case of this unit but no 

evidence of exposure to excessive heat. The hose fitting was still 

intact and the rubber pressurization seal was still in place. The 

knob shaft was broken off at the bezel and the inspector's lead seal 

was not present. The instrument did not respond to a pressure change. 

'l'he bellows s till retained a vacuum but were dislodged from the mount-

ing bracket. The rocking arm Y./8.S loose from its mounts. The damage 

to the gears, levers and springs was attributed to impact forces. The 

100 foot pointer was loose on its shaft but the 1000 foot and 10,000 

foot pointers were still attached to their shaft mechanisms. There 

y,-ere no foreign ob jects found within this :ii1.strument. No evidence 

was found to indicate that this altimeter was malfunctioning prior 

to ground imp&.ct. The follO'aing :readings v:ere obtained: 

'I 00 foot pointer - loose 

1000 foot pointer - 9000 feet 

10,000 foot pointer - 1 9 ,OCO feet. 

barome ter setting - 30.14 inches 

outer setting marker - minus 205 feet 

inner setting marker - minus 200 feet 

Kollsman .n timeter S/I'T 64990 Unit .£ 

The glass fe..ce cover of this instrument was cracked and the knob 

shaft wc-"s b:r·oken off. The mounting screws appear to have been broken 

after exposure to fire. The hose fitting was intact but there was no 

lead inspector's seal present. The dial and pointers were fire damaged 

although two pointers remained firmly attached to the shafts. 'l'he 

pressurization seal was in pas i tj_on. Two bellows' sections still 

retained vacuum but heat exposure apparently softened the solder on 

various fittings. The diaphragm mounting stud and various levers 
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and springs were bent or broken by impact forces. A dark liquid or 

greasy film covered the inside surface of the case and most of the 

mechanism. Portions of this instrument that vvere covered by this 

substance were subsequently taken to the F'ederal Bureau of Inves tiga-

tion to get their assistance in i dentifying the unknmvn substance. 

Attachment A is a copy of their report which indicates that this 

substance was a combustion by-product. T~is is to be expected in an 

accident of this type. The exardnation of this altimeter disclosed 

no evidence to indicate malfunction prior to ground impact. The 

following readings were obtained: 

100 foot pointer - 560 feet 

1000 foot pointer - loose 

10,000 foot pointer - 4COO feet 

barometer setting- 30.16 inches 

outer s etting marker - minus 220 feet 

inner setting marker - minus 200 feet 

Kollsman Altimeter S/N 671 CFX-6-051 -17753 Unit C 

The case of this inst1~ent had a slight indentation near its 

center. Pert of the bezel and knob shaft was broken. The gla.s s cover 

and hose fitting were missing . The dial , poircters and setting markers 
• 

were fire damaged . There vvas no inspector' s seal . The pressurization 

s eal was in posit ion. Heat f rom the ground f ire apparently desoldered 

the bellows cons truction causing the loss of' vacuum. The rear bellovm 

section showed an indentation that matched t he deformation in the case 

due apparently to impact f orces. The bending and breaking of gears , 

pivots and l evers was believed to be caused by impact f orces. There 

v.ras no evidence to indicate t ha t this altimeter was malfunctioning 

prior to ground impact . 

100 foot pointer - loose 

1000 foo t pointer - loose 

10,000 foot pointer - 6000 feet 

barometer setting - 30.18 inches 

outer s e tting marker - minus 230 feet 

inner setting marker - minus 200 feet 
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The dials of all three altimeters were taken to the F'ederal 

Bureau of Investigation and were examined under four different fre-

s_uencies of ultraviolet light. There were no indications that the 

pointers had impacted against the dials. (See attachment aB" ) 

Pnotographs and exami nation dat a are included in a report 

' 
submitted by the Kollsman Instrument Corporation. (See attachment "C"). 

Signed l'i'esley D. Cowan 

Systems Specialist 

Civil Aeronautics Board, 
Bureau of Safety, 
Washington, D.C. 



FEDE?..AL BUREAU OF HT\iESTIG.t.TION 

To: N"ir. lv,el vin Gough, 
Director, 
Bu:reau of Safety, 
Civil L.eronautics Board, 
Washington, D.C. 

Attention: Mr . Wesley D. Cown. 

.November 1 5, 1 961 

( signed) J. Edgar Hoover 

Re: Crash of the Dag Hamrnarskjold 
ai:rcn:.ft ~ Civil L.eronautics 
Boerd Matter. Your file No. 

:F'BI File No. 
Lab No. 

Examination requested by b.ddres see 

FC-67845 DE 

Heference: Evidence delivered by special messenger on 
11/14/61 

Exendnation r eques t ed Chemical l.nalys es 

Specimen...s : 

C~L:- i:J. time tor, Unit - B 

Results of examination: 

This r eport confirms and s upr. lements the telephonic report 

f urnished t o Mr. Cov;an on November 14, 1961. 

The foreign ma terit::l in the nl time ter has the typical 

.::.ppear cmce and odor of a condensate f rom so.rr.e kind of burneo. plas t ic 

material. 'l'he fact t h a t the al tilneter was very close to a f ire is 

shcvm by the small blisters in the pai n t near the open end of the unit. 

It wcs net poss ible to identify the pyrolized material in t he Unit • . 

Plastics, aohes i ves , rubber s , and the like c ould be the s ource of t he 

material fou.nd in the unit . 

Specimen Q4 i s being retz.ined in the Labor a tory until called 

for by a r epresentative of your office. 



k.ttachment 'B' 

FEDERJ.L BUR:Ef.U OF llfVESTIGi,TION 

:Wb:-. 1~e l vin Gough , 
Director, 
Bureau of S;:fety, 
Civil .t~eronautics Board, 
lfashington, I ,C. 

\"ii.SEINGTO:i~ , L. C. 

.h.ttention: 11/fr. Wesley D. Cowan 

November 13, 1961 

( s .!.gned.) J. Edgar Hoover 

Crash of the Dag Hammc-rskjolo aircraft: 
Civil ii.eronautics Board me..tter. 

Lab No. IC-67803 DE 

Exam~"ation r equested by L.ddressee 

Reference: Evidence personally clelivered by Mr. Wesley D. 
Cowan on 11/6/61 

Examination rec~uested: lllis cell aneous 

Remarks: 

·~i Envelope marked "Unit i ll containing altimeter dials "'" Q2 Enve l ope n1arked nunit B" containing altimeter dials 
~3 Envelope marked "Unit CH containing altimeter d ials 

P..esult of ex~ine,tion: 

Specimens (,;1 , Q2 end (3 w-ere exaJl'lined under four diff erent 

ultraviolet lights. l\Tc evidence ~-ras found on any oi' the submitted 

pieces to inr~ica te that t he hands of the c.l timeters struck the die.ls. 

The evidence is being retained until called for by a 

representa tive of your office. 



REFORT OF EX . .J<:II!'Tt.TIOF OF 3 i:.LTH:ETERS 

TYPE 671 CPX-6-051-20329 
TYPE 671CPX-6-051-17753 

.Attachment 'C' 

SER. l'To. 64990 (Only identification discernible) 

The above three al tirneters were submitted to Kollsman 

Instrument Cor~oration for examination by the Civil ;_eronautic.sBoard, 

Washington, L c. on November 1st, ·1 961 • 

The following persons were present during the examination: 

~: .r.. Covmn - Civil ..L:..eronautics Boerc1, dash., D. C. 

Vi • .J...ngst - I~ollsman Instrument Corp .. , Engineering Dept. 

R. l·~ . Cooperman - Kollsm~m Instrument Corp., Legal Dept. 

'l'he three al time te::c.s ne re first photogncphed in their 

asserr;bl ed s t1:.te, &s received , and ETe shc:-·Nn in photographs Nos. 1 and 2 

(Note: 'ihe poi..."lters on photograph No . 1 arE.: not in the same position 

as when first observed at Kollsmen). 

J.~. Exs.n\inE~tion befor e r emov,:,l of t he mechc.nism from t he ce.se 

cii.sclosed tl·ce follovring : 

1. 'l.be l ead s e al is missiEg. 

2 . The barome tric pressc.rre setting knob shaft 

was broken off flush Yiith the bezel. 

3. r:.::'he 100 ft. pointer is l oose.· 

4. Tbe 1 000 f t. pointer inG.ica tes 9000 ft. 

5. Th~ 10,000 ft. pointer b !G.icates 19,000 ft. 

6. The barometric setting indicdes 30.14 inches. 

7. The f ield pressure outer setting marker indic a t es -205 ft., 

the i nner s e tting rl'.arker -200 ft. 

8. No fire dam.sge is vis ible . 

9. The pointers do not r espond to pr essure changes. 

B. :GxeJ;Jina t i on of the mecha.;:-~ism after r eJ;,oval f rom t he ce.se 

discl osed the followi.i1g: 

1. ·rhe 100 ft. po~1ter i s lease on the pointer shaft. 

2 . The 1, 000 ft . ~nd 10,000 ft . pointers are still 

Clt t<.\ched to the ir r espect i v e sh&fts . 

3. Both d i aphragJrc temperature compensa ting l inks 

·acre l oose in the co.se. 
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4. Both sector rockingshaft pivots are broken. 

5. 'I'he diaphragms are free of visible damage. 

6. No pointer impact marks could be detected on 

the dial under ultra violet light • 

. d timeter Serial No. 64990 Unit B: 

L Examination before remova l of the mechanism f rom the case 

disclosed the following: 

1 • The lead seal is missing. 

2. The barometric pressure setting knob shaft is broken 

off nush ·with the bezel. 

3. The three ins trument mounting screws are broken; 

portions of each screw left in the instrument f lange. 

1.,.. The cover glass is cracked. 

5. Lial and pointers are f ire damaged. 

6. The 100 ft. pointer incl. icates 560 ft. 

7. The 1 000 ft. pointer is loose. 

8 . The 10,000 ft. pointer indicates 4000 ft. 

9. The barometric pressure settiD.g reads 30 .16 inches. 

1 o. The field pressure outer setting me.rker indicates 

-220 ft.; t he inner setting mtJ.rke r -200 ft. 

11. Shaking disclose s l oose pieces inside t he case. 

1 ~ . T!Je pointers do not respond to pressure changes. 

fu E:xarr,i na tion of the mechanism af t er r emoval from the case 

discl osed the following: 

1. The 100ft. pointer is tight on i ts shaft. 

2. The d i aphragm mounting s tud is bent in the direct ion 

of the impa ct shock . 

3. The sol der hold ing t he diaphr13,gm to its stud melted 

and per mit ted the diaphragm to move on the stud. 

The d i aphr agm centerp i e c e , to which t h e link col:".nects, 

also shifted due to the sol der melt i ng. 

4. The link broke where it is pinned t o the diaphragm 

centerpiece . 
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5. Both rockinghsaft pivots are broken. 

6. 'l;he balance vtei e;ht .spring broke at the mounting stud. 

7. 'I'he balance Yreight l ever arrr. on the rocking shaft broke. 

8 . Gne i;.•te:rmediate gee.r ~haft pivo t broke. 

9. Both diaphragrtl temperature compensating lins were 

loose in the case . 

1 0 . One of the diaphragm capsules lost the vacmun due t o 

the solder melting . 

11 . The diaphragm and most oi the mechar.ism is covered by 

a black sticky fluid. Kollsman was ~ot able to 

identify it by its odor . 

12. No po :;_nter impG.ct ms.rks could be detected on the 

dial by ultra violet light. 

c. 1.l time tcr 671 CPX-6-051-17753 Unit C 
-~---· -'---~-.... ...,._.-=--_.._,---..... ...,..---~ .. ~-~~-~ 

:L:x:an1ine.tion before removal of the r.leche_n.isrn f rom t he 

case disclosed t he f ollowi ng . . 
1. The knob sheft was shea.red off flush with the bezel. 

The cover glass is mi~ sing. 

P[.rt of the bc ~el itself i s broken off. 

4. The three instrument to p<.'Jlel mounting screvvs are 

broken; portion of each screw left in the flange . 

5. The dial and pointers and the setting markers ere 

fil·e damaged , the 1 CO ft. pointer is badly bent. 

6. The 100ft . a.ncJ the 1000 ft. pointers are l oose. 

7. The 10,000'ft. pointer indicate s 6000 ft . 

8 . There is no hose fi tting screwed to this case . 

9. The barometric pressure setting reads 30.1 8 inches . 

10 . The field p~essure outer setting marke r indicates 

-230 ft .; t he inner setting mc..1.Y'ker indicates - 200 ft . 

Examin.s. tion of the mechanism &ft er removal from t he case dis-

closed the following: 

'l. The honds tr:,_.ff of trw 100 ft . pointe r broke off wi th the 

po i nter . 

2. P8Tt of the top mechanism c e,sting is b ent up ( t owards 

the diW.. ) near the i n...Yler set ting marker drive gear. 
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3. The solder on the three cells of the diaphragm 

assembly melted destroying the vacuum, and causing the 

diaphragm to come off its mounting stud. 

4. 1'he two temperature compensating links were loose in the 

case. 

5. The calibrating arm was forced out of its hole in the 

rockinghshafteither by the impact shock or by the force 

of the expansion of the. diaphragm due to the loss of 

vacuum noted in "3" above. This caused the link to bend. 

6. The balance weight spring broke at the mounting stud. 

7. Both rockingh~ pivots are broken. 

B. One pivot of the intermediate gear shaft is broken. 

9. The rear part of diaphragms is dented. 

10. The case shows impact darnage on bottom half of cylindrical 

portion of case. 

11.. No pointer impact me..rks could be detected on the dial by 

ultra violet light. 

Conclusions 

Careful examination of all three altimeters and t he inspec-

tion of the mechanism of each after removal from the case dis-

closed no abnormal condition not attributed to impact shock and 

fire resulting from the crash of the aircraf t. 

Due to the damage caused by the impact of the crash the 

pointer indications have no significance and do change with the 

physical movement of the instrument without any relation to pressure 

changes. 

The correlation betvreen the barometric setting dial and the 

two setting markers was found to b e correct • Due t o t he damage 

.sustained by the mechanism as a result of t he impact shock no 

correlation check between barometric pressure setting and the 

pointer could be made on any of the three altimeters. 

Photographs No. 3, 4 and 5 show the altimeter s in their dis- · 

assembled state. 

November 2 1 i 961. 

(signed) Vial ter .i>.11.gs t 
Kollsman Instrument Corporation 
J.ir Da ta Engineering 
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REPORT ON THE EXA UNATION OF VARIOUS EXHI BI TS 
RECEIVED FROM SQUJillRON LEi~DER B:RJl.DSHAW9 DETECTIVE 
INSPECI'OR GJ-~.NGE 9 SENIOR INSPECI' OR APPLEI'ON9 SENI OR 
INSPECTOR ALLJ,N J,NI: l\.SSISTAJ\lT SUPERINI'El\1J)El'lT C.f' ... RYo 

The exhibit s a re li s t ed and described i n thi s 
r ep ort i n the ir order of r ecei pt and are being 
r etained by me at c. I . D. Headquarters~ Lusaka ~ 
in their re sp ective gr oups as t hey we r e rece i ved . 



1. 

Receipt of three revolv~rs, two machine pistols and 
one charged machine pistol magazine (25th September~ 
1961). 

On Monday, 25th September, 1961 at the Lusaka 

airport, I personally received from Squadron Leader 
BRJ.J)SHll.W a pockage which contained the following:-

(i) A Swedish "KULSPRUTE" machine pistol N9. 

392524 B (B.36). 
(ii) A Swedish "KULSPRUTE11 machine pistol No. 

111871 B (E. 34). 
(iii) A "Smith & Wesson" revolver No. 175747 

( 0.37). 
(iv) .h. "Smith & Wesson" revolver No. 176197 

(F. 39). 
(v) A 11 Colt 11 revolver No. 731069 (Eo39)o 

(vi) L machine pistol magazine charged with 

24 rounds of 9 m.m. Parabellum ammunition 
( 13 hsep a rate anvil typ e 11 primer and ll 

"Berdan" type primer). (E.36). 

(vii) An empty holster and four ammunition pouches 
which contained 24 rounds of .38 Special 

ammunition (12 Peters, 7 Remington, 3 Western 

and 2 Winchester)o (E.4l). 
(see section "Examination of Firearms 11

). 

Rec~i~t of six machine pistol magazines and two magazine 
.§Q£J.n_s (27th September, 1961). 

On Wednesday, 27th September, 1961 at Ndola I 
personally received from Detective Inspector GANGE the 

following:-

(i) One empty magazine and magazine spring (0.40). 

(ii) Five empty magazines and one magazine spring 
with a lump of fused metal attached to it. 

(D.37)• 

All the magazines were damaged and bore 

unmistakeable evidence of exposure to extreme heot. Two 

or the magazines were minus their base plates end followers. 
There is no doubt thet the magazines had all contained live 

rounds, some of which exploded in them from heat (see 

photograph No. l). 
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2. 

On the 27th Septemberp 1961 at the scene of the 

crash, I was shown part of the fibre glass radar nose dome 

of the crashed aircraft. The outer fibre glass layer had a 

jagged oblong perforation and the layer immediately below 

it had a transverse fracture. These~ in my opinion~ were 

not consistent with the type of perforation normally caused 

by a high velocity projectile~ but appeared more consistent 

with damage ·sustained through impact. The fibre glass was 

extensively damaged by heat and it was, therefore, extremely 

difficult, if not impossible 9 to ascertain with absolute 

accuracy the cause of the perforation and fracture. 

The same day at the Site of the crash~ I was handed • 
'I 

a portion of the cockpit window frame that had through it ' 

an irregularly shaped hole approximately l cmo in diameter. 

I subsequently effected a microscopic examination at 

C.I.D. Headquarters of the edges of the hole and found 

conclusive indications that the hole had not been caused 

by a bullet, but most probably by an object with a jagged 

point. The piece of metal was lobelled F.34. 

The same day at the hangar at Ndola airport I was 

shown a number of holes in various parts of the wreckage 

viz. (a) two holes in the cowl flap of engine No. l and (b) 

three holes in the port cooler support member and one hole 

in the primary fire woll of engine No. 3, and (c) a hole 

in the intake pipe for No. 5 cylinder of engine No. 4. 

The holes in the components of engines Nos. l and 3 
were established without doubt as holes caused by rivets that 

sprang. 

The hole in the intake pipe of No. 5 cylinder of 

engine No. 4 was irregular in shape and appeored to have been 

caused by the impact. Damage to the cylinder and to the 

intake pipe itself in the immediate vicinity of the hole 

manifested this to be the most likely cause. 

The same day I was also shown a nick 9 approximately 

l cm. square, in the leading edge of one of the propeller 

blades of engine No. 4. The appearance of the metal at the 

edges of the nick~ and its shape~ indicated conclusively 

that it could not have been caused by a bullet. It appeared 
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consistent with the blade's having struck something whilst 

in rotation; most likely a part of the disintegrated 
propeller of the adjacent engine, 

RECEIPT OF BULLEI'S 2 C..,\RTRIDGE C.l1.SES 9 ONE COLT REVOLVER, 
NINE BOTTLES WHICH CONTAINED BULLETS AND FRAGMENI'S OF 
BR:l\ss JILLEGEDLY REMOVJi:'D FROM BODIES l AND 2 AND FIVE 
CHARGED IVU .. CHINE PISTOL lVIAGJ-J.ZINES. 
~ -

On the 28th September~ 1961 at Ndola 9 I personally 

received from Detective Inspector G1\NGE a number of 

envelopes that dontained bullets and cartridge cases. 

These are enumerated and described below in their 

respective groups. 

Group I. 

(a) Twelve 9 m.m. bullets, and 

(b) Eight 9 m.m. cartridge cases. 

(All found near body No. 3)o 

Most of the bullets revealed distinct signs of the 

effects of heat, though were completely free from any 

markings consistent with barrel rifling. 

Five of the cartridge cases were split open, two 

still contained their percussion caps and three were minus 
their percussion caps. (All these vvere of' the "Separate 

anvil type" primer). The remaining threG cartridge cases 

were unspli t, two cant a i ned their percussion caps ("Separate 
anvil type") and one was minus its percussion cap 

( 
11 Be rd an 11 t yp e ) • 

(Photograph No. 2 illustrates the two types 

of primers). 

Group II. 

(a) Fourteen 9 m. m. bullets, and 

(b) Twenty-four 9 m.m. cartridge cases. 

(All found near body No. 9). 

All the bullets as well as the cartridge cases 

showed signs of exposure to intense heat. No rifling 

markings were discernible on any of the bullets. 
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4. 

The c a rtridge cases were comprised as f ollows:-

( a ) Fiftee n split open a nd fr agme nted 9 of whi ch s i x 

c ont a ined the ir p e rcussi on caps ( 11 Separate anvil typ e 11
) 

ond nine were mi nus the i r p ercussi on caps (4 11 Sepa r a te 

a nvil t ype" and 5 11 Berd a n 11 type )" 

(b) Ni ne u nsp lit of which three cont a i ned their pe rcussion 

caps ( "Separat e a nvil t ype 11
) and s i x vvere minus thei r 

percuss i on caps ( 5 11 Ber dan 11 type and 1 11 Separate 

a nvil 11 type). 

Group III. 

( a ) Five 9 m.m. bull et s ~ a nd 

(b ) Twelve 9 m.m. cartri dge c ases . 

(All found near bod y No . 1) . 

Three of the bull et s showed s i g ns of exposure to 

i nt ense heat. No ri fl i ng mo r k i ngs were vi s i ble on any of 

the bullet s . 

The cartrid ge cases were comp rised as follows :-

( a ) Six split and fragment ed of which f our we r e mi nus 

the i r percuss i on caps and t wo st ill conta i ned t heir 

pe rcuss i on c aps ( a ll 11 Separate a nvil" type )., 

( b ) S i x unsplit of whi ch three we r e mi nus pe rcuss i on 

c aps a nd three st ill contai ned their percuss i on 

c aps ( all " Separat e anvil" typ e ) o 

Group IV. 

(a ) Two P e ters . 38 sp ec i o l c a rt ri dge cases , found ne8r 

body No . 14. 

Bot h these c a rtridge cases we re spl i t ope n and 

fragmented and minus the ir percuss i on caps . 

( b ) li . 38 " Smith & Wesson" r e v olver No. 998 723 , f ound nea r 

b ody No. 9 . 

(See section 11 Exami nati on of Firea rms " ) . 

On 28th September, 1961 at Ndola I pe rsonally 

r eceived fr om Seni or Insp ector 1:.PPLEI'ON a number of bottles 

tha t contai ne d ob j ects which had a llegedly be en rem ov e d 

from b odies 1 a nd 2 . 
5/ eeene 



s. 

Group v. 

(a) Articles removed fr:::Jm body No. 1. 

Bottle No. l contained a brass fragment which appeared 

t :::J be a porti on of a cart ridge case . 

Bottle No. 2 contained a split and fragmented 9 m. m. 
cartridge case that was minus it s percussi on cap ( 11 Separate 

anvil" type). 

Bottle No ft 3 contained a 9 m.m. bullet of which the lead 

core had c ommenced t o melt . 

Bottle No. 4 contained a 9 m.m. bullet which also showed 

indicati ons t hat melting of the lead core had commenced. 

Bottle No~ contained two pieces of fused alloy. 

Bottle No. 6 c ontained a 9 m.m. bullet and a p iece of brass 

which appeared to be a fragment of a cartridge case. The 

l ead core of the bullet was int act . 

Cartridge Case. This was a 9 m. mo cartridge case~ spl it 
open and fragmented and mi nus it s percussion cap ("Separ ate 

anvil" type). 

'l'otal number of object s removed fr om body No. 1 :-

(a) Three 9 m.m. bullets. 

(b) Two 9 m.m. cart ridge cases . 
(c) Two fragments of brass. 

(d) Tw o p i eces of fused alloy. 

The three bullets were completely free from any 

rifling markings and c ould not 1 therefore~ have passed 

through the rifled barrel of a firea r m. 

The c ondition of the lead cores of the two bullets 
indicat ed conclusively that they had been lodged superficially 

in the burning body where the temperature was sufficiently 

high t o initiate melting. 

Group VI. 

Articles rec overed from body No. 2 . 

Bottl e No~ l cont a i ned a 9 m.m. bullet that was minus 
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6. 
its lead core. 

Bott l e No. 2 contained a 9 m.m. bullet of which the lead 

had commenced to melt. 

Bottle No. 3 contained (i) three p ieces of brass that 

appeared to be cart ridge case fragments ~ (ii) a percussi on 

ccp 9 and (iii) a small brass stud or riveto 

Total number of objects removed from body No. 2~-

( a ) Two 9 m.m. bullets . 

(b) Three fragments of brass., 

(c) A small stud or rivet. 

(d) A percussion cap. 

The two bullets we r e completely free fr om a ny 

rifling merkings and could not 1 therefore~ have p assed through 

the rifled barrel of a firearm, and for the reas ons stated 

in the case of body No. 1 9 must also have been close t o the 

surface of the body from which they had been r emoved . 

On 28th September9 196 1 at Ndol a 9 I personally 

r ece ived from Seni or I nsp e ctor ALLi>N the followi ng:-

Group VII. 

Five charged machine pi stol maga zines 9 c ont a ined i n a 

pouch. (All found near body No. 15). The magazines were 
charged as f ollows:-

Magazine No. 1 . 

25 
1 0 

35 

9 m.m. r ounds 
ll ll 

Magazine No. 2. 

33 9 m. m. rounds 

2 11 n 
----

35 

Ma~ine No. 2· 
22 9 m. m. r ounds 

1 2 11 11 

---
34 

("Separate anvil 11 type) 

( '•' Be rd a n 11 t yp e ) 

(
1'Separate anvil" type) 

( 
11Berd an 11 t ype) 

( 
11 S ep a rat e a nv i l " t ype ) 

( "Berdan" type) 
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Magazine No.~ 

25 
8 

9 m.m. round s 
tl il 

33 

IVIagazi ne No. 5. 

26 9 m.m. rounds 
l 0 tl 11 ---
36 

7. 

"Separate .Anvil" type primer 
11 Berd an1

' type primer 

( 
11 Separate anvil 11 type) 

( nBerdo.n" type) 

( 
11 Separate anvil 11 type) 

( "Be rd 2. n" type) 

131 

42 
173 

Rec eipt of bullets and car_trid£§ cases. (5th Og_:t.Qbe~_j_.-2.§1.). 

On 5th Oct ober 9 1961 at C.I. D. Headquarters~ Lusaka ~ 

I personally received from Detect ive Inspector GANGE a 

number of envelopes that cont ained cartridge cases and 

bullets. These are enumerated and described below in their 

respect ive groups. 

Group VIIIo 

34 bullets all found near body _No. 1? comprised as follows:-

(a) One .38 lead bullet. The effects of heat were 

apparent on the bullet~ though no rifling markings were 
present. 

(b) Thirty-three 9 m.m. bullets of which the majority 

revealed unmistakeable signs of exposur e to intense heat. No 

rifling markings were discernible on any of them. 

Group IX. 

(a) One live r ound .38 Peters special. 

(b) Seventy-two 9 m.m. bullets, some of which revealed signs 

of exposure to intense heat. The majority, however, (46) were 

in an excellent state of preservation and revealed no signs 

of rif'ling. 
(These were found near body No. 1). 
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Group X. 

(a) Eight 9 m. m. bullets9 and 

(b) Five 9 m.m. ca rtridge cases. 
(1a1 found near body No• 3). 

Six of t he bullets r eveal e d disti nct sig ns of 
exposure t o heat o. nd t wo were i n a sound state of 

preservati on. No rifli ng mark i ngs we re p resent on any 
of t hem. 

Three of the cortridge cases were extensively split 

and fragmented. The p ercussi on cap of one of these 

was miss i ng ( "Separ a t 6 anvil" t ype ). The ot her two cases 

were mor e or less i nt e ct and one had it s percussion cap 
mi ss ing( "Ber dan" type). Four of th e cartri c1 ge: cases 

were equipped with the "Separate Anvi l" type pri merso 

Gr oup XI. 

( a) 1 Wi nchester .38 spe ci al live r oundp and 

(b ) 94 bullet s 9 C8mp ris e d as foll ows :­

(Nea r body No. 3 ) 

(i) Ninety- two 9 m. m. bul l ets. 

(ii) Two . 38 l ead bull et s . 

The effect s of hea t we r e apparent on most of the 
bullet s p th ough no rifl i ng markings we r e vi s ible on any 

of t hem. 

Group XIIo 

Forty- six 9 m. m. cartridge cases c omp ri sed as follows :­

(Found near body No. 1) . 

( a ) 32 spli t a nd fragmented cases . 14 of t he s e 
cont a i ned t hei r percuss i on caps and we r e all of t he 

"Sepa r a t e anvil " t ype . 18 of these cases we r e mi nus 
t heir percussion cap s end consisted of 11 cases with the 

"Sepa r a t e anvil 11 type p rimer and 7 cases with the '·'Berdan" 

type primer. 
(b ) 14 cartridge ca s es that we r e not split or 
fragment ed . 8 of thes e contained thei r percussion caps 
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and were of the "Separate anvil 1
' type primer. The remaining 

six were minus their percussion caps and consisted of 4 
of the "Separat e anvil" type primer and 2 of the 11 Berdan" 

type primer. 

Group XIII. 

Six .38 Special cartridge cases that were found near 

body No. 2. nll these cartridge cases were split and 
minus their percussion caps 9 and consisted of the following:-

(a) 4 Peters • 38 special. 

(b) 1 Western .38 special. 

(c) l Winchester .38 special. 

Group XIV,. 

(a) Thirty-e ight 9 m.m. bullets. 

(b) Eleven 9 m.m. cartridge cases. 

( 5 "Berdan" ty]Je and 6 "Separate anvil'' type primer). 

(All found near body No. 9 )~ 

The bullets showed signs of the effects of intense 

heat, but were completely free from any rifling markings. 

The cartridge cases were comprised as follows:-

(a) Five cases that were split open, two still contained 

their percussion caps and three were minus their percussion 
caps. 
(b) Six cQses that were not split of which four we re 

minus their percussion caps ( "Berda n11 type primer) and two 

still contained their percussion caps ( 11 Separate anvil" 

type primer). 

Group XV. 

(a) Three 9 m.m. cartridge cases, and 

(b) One 9 m.m. bullet. 

(hll found ne8r body No. 1). 

The cartridge cases were not split, but were 

minus their percussion caps (2 "Separate anvil" type and 

l 11 Berdan" type primer). The bullet bore no rifling markings. 



I , 

10. 

Three .38 lead bullets 9 f0und near body No. 2. 

The bullets were free fr0m any rifling markings~ 

but it was evident tha t they had been exposed to heato 

Group XVII. 

One •38 lead bullet; no rifling markings were visible. 

(Found near b0dy No. 2). 

Group XVIII. 

(a) Seven .38 Special cartridge cases comprised as follows:-

(i) 5 Peters. 

(ii) 2 Remington. 

The cartridge cases were split and fragmented, 
except one "Peters" cartridge case. They were all minus 

their percussion cap s . 

(b) Thirt y-five 9 m.m. cartridge cases comprised as follows:-

(i) 17 split and fragmented cases of which nine 
c 0nt ai ned their percussion caps ("Separate anv il 11 type 

primer) and eight were minus their percussion caps 

(3 "Berdan" type primer and 5 "Separate anvil" type p rimer). 

(ii) 18 unsplit cases comprised as follows:-

(a) 6 with their percussion caps (l "Berd an " type and 

5 "Sep arato anvil" type). 

(b) 12 minus the ir percussion caps (7 "Separat e anvil 11 

t ype and 5 "Be rdan" type). 

All these cases were found near body No. l. 

Group XIX. 

(a) Ei ght 9 m.m. bullets 9 and 

(b) Four 9 m. m. cart ridge cases. 

(All found near body No. l). 

The effects of heat were evident on most of the bullets, 

but they were completely free from any rifling markings. 
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11. 

The four cartridge cases were comprised as follows:~ 

(i) Three unsplit cases 9 of which two contained their 

p ercussi ~n caps ("Separate anvil 11 type primer) 

and one was minus its percussion cap ( 11 Berdan" 

type primer). 
(ii) One fragmented case minus its percussion cap 

("Separate anvil" type primer), 

Group XX. 

(a) One live round of 9 m.m. ammunition, equipped with a 

"Separate anvil" type primer. (Found near body No. 3). 

(b) Three live rounds of 9 m.m. ammunition of which two 

were equipped with "Separate anvil" type primers and one with 

a "Berdan" type primer. (F~und in D.35). 

Receipt of bullets and cartridge cases and tw~ machine 
.Pl:st ol barrel _.iackets. (13th Oct ~ber, 1961). 

On 13th October, 1961 at Nd ~la, I personally re ce 1ved 
from Detective Inspector Gi.NGE a number of envelopes that 

contained bullets and cartridge cases. These are enumerated 

and described below in their respective groups. 

(a) One .38 lead bullet 9 und 
(b) Two 9 m. m. cartridge case. 

(Found at hangar)& 

The bullet bore no rifling markings whatsoever. 

The one 9 m.m. cartridge case was split longitudinally 

but still contained its percussion cap. The other cartridge 

case was intact, but minus its percussion cap. Both cases 
were of the "Separate anvil" type primer. 

It O.!R_:XXIJ.. 

One 9 m.m. bullet (found at hangar). The bullet 
was completely free from any markings consistent with barrel 

rifling~ but bore distinct evidence of exposure to heat. 

Group XXIII. 

(a) Two Peters .38 special cartridge cases, and 

(b) One 9 m.m. cartridge case. 

(Found at hangar). 
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12. 

The percussion caps of the three cartridge cases 

were missing. The effects of heat were apparent on the 

9 m.m. case and one .38 special case. The other .38 

special cartridge case was damaged on the rim of the basej 

bent and slightly bulged approximately 4 mm. from its base. 

These features indicated a strong probability that this 

cartridge case had been expelled from the cylinder of a 

revolver when its propellant charge exploded from heat. 

Group XXIV. 

(a) 32 cartridge cases~ and 

(b) 43 bullets. 

(Found near body No• 9)• 

The cartridge cases were comprised as follows:-

(i) 4 Peters .38 Special. 

(ii) 2 Remington U.M.C •• 38 Special. 

(iii) l W.R • .A. •• 38 Special. 

(iv) Twenty-five 9 m.mo cases (14 with "Sepsrate anvil 11 

type primer and ll with "Berdan" type primer). 

All the .38 Special csrtridge cases were split 

and fragmented and minus their percussion caps. Eleven 

of the 9 m.m. csses were intact~ albeit minus their 

percussion caps. Fourteen of the 9 m.m. cases were split 

and fragmented; seven contained their percussion caps 

and seven were minus their percussion caps. 

The bullets were comprised as follows:-

(i) 3 .38 lead bulletsj and 

(ii) Forty 9 m.m. bullets. 

The lead bullets revealed signs of exposure to heat, 

but were completely void of rifling markings. 

Some of the 9 m.m. bullets also revealed the effects 

of exposure to extreme heat. However~ no rifling markings 

were visible on any of them. 

Group XX:V. 

59 cartridge cases comprised as follows:­

(Found near body No. 3). 

---------
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13. 

( a ) 3 Peters .38 spec i al c a rtri dge case s , all split, 

fragme nted and mi nus thei r per cussi on caps . 

(b ) 3 Pe ters .38 spec i a l c a rtridge c a s es. These wer e 

int act, but mi nus their pe r cuss i on caps . 

( c ) l We s t e rn .38 speci a l cart r i dge c a se , sp l it and 

fragment ed a nd mi nu s it s percus s i on cap . 

(d) l Wi nches t e r . 38 speci a l c a rt r i dge case , split and 

fra~nent ed a nd mi nus it s pe r cuss i on c ep . 

( e ) Ei ght 9 m.m• cartridge cases which we r e compa r at i vely 

i nt act . 3 wer e minus t he ir p e r cuss i on c aps ( 11Berdan" 

t ype p rimer); l had a split pe r cus s i on cap ; l was 

minus it s percuss i on cap and 3 cont a i ned t he ir 

percuss i on caps. Th e l ast f ive we r e_· of t h e " Separate 

anvi l " t ype p rimer . 

( f ) Twent y 9 m.m. ca r t r idge cases , spl i t and fragmented 

a nd mi nu s their per cussi on Caps . 

( g ) 'I'wenty-three 9 m. m. ca rtridge cases that we r e split and 

fragme nted , but wi th t he i r percu ssi on caps in p l a c e . 

All t he cart r i dge cases l i s t e d under (f ) and (g) we r e of 

the " Separate a nvil" t ype p r i mer. 

I t em XXVI . 

On the 13t h Oct ober g 1 961, I pe r sonally found at the 

s cene of the crash? at the spot where b ody No. 2 was found g 

a 9 m. m. bull e t . The bull et was well p r eserved a nd reveal ed 

no rifli ng mark i ngs wh atsoev e r . 

Gr oup XXVII . 

The same day o. t Ndola 9 I r e cei v ed fr:)m Mr. CJ:.RY, two 

mach i ne p i stol ba rrel j acke t s Nos . 111871 and 392524 . The 

seri a l numbe r s of t he jackets corresponded wi th the seri a l 

numbe r s of the two "KULSPRUT E 1
' machine p i s t ols. The t wo 

j acket s we r e wi thout bayonet bosses and were obv iously 

inte nded t o replace the bayone t boss jackets on the machine 

p i s t ol s , i f necessary, o r v ice v ersa. 
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Group XXVIII. 

On Wednesday9 25th Oct obe r~ 196ls I received fr om 
Mr. c~-:.RY at Nd ola:-

(a) One Peters • 38 special live round. 
(b) One Remington .38 sp ecial live round. 
(c) One 9 m. m. bullet. 
(d) One 9 m.m. c a rtridge case . 

The 9 m.m. bullet revealed the effects of extreme 
heat~ but bore no rifli ng markings . 

The 9 m.m. cartridge case a lso showed t he effects 
of heat and still contained its percuss ion cap . It was not 
split open and was eq_u i pped with a 11 Separate anvil 11 t yp e 
primer. 

Th e two . 38 speci al r ounds we re f ound near b od y 
No. 3 and the 9 m.m. bullet a nd ca rtridge case were r ecover ed 

at the hangar at Nd ol a a i rport. 

1 5/ ...... 
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SUMMARY AND CONCLUSIONS. 

Total number of bullets examined:-

(i) 331 9 m.m. (bulle ts r emoved from bod i es i ncluded) 

(ii) ll .38 sp ecial 

342 

Total number of cartridge cases examined:-

( a ) 

(b) 

230 9 m. m. of which 144 we r e split ope n 9 86 were 

unsplit 9 99 still contained t he ir 

percussion caps9 and 131 were minus their 

percussi on c aps• 

32 .38 spec i al cartridge cases of which 26 were split 

open and 6 unsplit. These were all mi nus 

their p ercussion caps. 

(Cartridge cases c ont a i ned in th e; cyl inders of t he fou r 

r e v olve rs are not included ). 

Of a ll the bullets exami ned 9 i ncluding those remov ed 

fr om the two bodies, not one revea l ed any evide nce of having 

passed through the ri f led barrel of a firea r m. 

Not one of t he percuss i on caps in the cartridge c a ses 

that still contained t hem 9 bore any indent ati on cons i stent 

with the imp Dct of the fir ing p in of a firenrm. On t he 

contrary9 all the cartridge cases and the ma j ority of the 

bull ets b or e s ymp t oms which indubi tabl y signi fied t hat they 

were all components of ammuniti on that h ad expl oded from heato 

All the 9 m.m. cartrid ge cases we r e compri sed of two 

types that we re id entical vvi t h the two t ypes of whi ch al l t h e 

live r ound s were comp r ised vi z . 11Berda n 11 type p rime r s: and 

" Separate anviltt type p rimer s . (See phot ogr aphs 2 and 3 ). 

The . 38 spe ci al car tridge cases were c omp ri sed of t he 

same t ypes as the . 38 sp c;c i al liv e round s vi z . 11Pet ers 11
9 

11 \/Vest ern 11
, 

11 'Ni nche s t e r " a nd " Remi ng t on". 

I, therefore~ concluded without doubt that ell the 

exploded r ounds of Dmmuni t i on we re part of the s upp l y of 

a mmuniti o n carr i ed on board the a ircraft . 

16/ ••••• 
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Smith & We s s on .38 milit a ry a nd police r ev olver9 chambered 

t o accept the .38 Smith & Wes son special ca r t ridges . 

Capacity of Cy linder: 

Cylinder Rot a tion: 

Rifling: 

Gene ral Cond i ti on: 

6 r ound s 

./i.. nti-cl o ckwi oe 

5 land s and 5 g r ooves wit h a 

c l o ckvvi s e twist. 

The rev olver was e xt e ns ively d amag e d by heat and 

revealed t he f oll owi ng defect s :-

(i) f ini s h c omple t e ly dest r oyed. 

(ii) b utt plat es burnt a way . 

(iii) b oth shields at the r ea r of t he cyli nder bent. 

(iv) a cti on l ocked . 

T he cyl inder of t he r e v ol v e r cont ained s ix empty 

cartridge c ases 9 comp ri sed as f ol lows:-

( i) 3 Remi ngt on. 

( ii) 2 Pet e r s . 

(iii) l Winchest er . 

The pe rcu s si on caps of t wo of t he cartridge cases 

s itua t ed a t 7 o ' c l oc k and l l o ' clock r espe ctively we r e mi ss i ng . 

The pe r cuss i on c ap of the ca r t ridge case s i tuated at 12 o ' c l ock 

i. e . ali g ned with the ba r r e l , h ad a s ma ll perforati on i n it s 

cent re which c onf ormed t o t he firing p in aperture i n the 

r ecoil p lat e . The periphery of t he perfor a ti on was 

e xt r uded and not dep r essed whi ch clearly i nd i cated that the 

pe r fo r a t i on had n ot bee n cau sed by t he f i ring p in9 but by 

combustion p r essure fr om insid e the c a rtri dge case aga i nst 

the f iri ng p i n cavit y . 

T h e ot he r thre e cartr i dge cases r e v eal ed no i dentati ons 

o r other ma r kings on t l1e ir percu ssi on cap s . It wa s quit e 

obv i ou s t h a t all the cart ridges i n this r e v olv er exploded 

fr om heat a nd t h a t n one of them was d i scharged by the i mpa ct 

17/ ••••• 
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of the firing pin. 

The bullet o f the cartridge a ligned with the barrel 

must have passed throu gh the barrel a nd will h ave acquired 

rifling ma rkings. The bullet s s ituated on either s ide of 

t he frame i n the cylinder c ould hav e been expelle d fr om t he 

cylinder, although not without a certain amount of 

distortion or fragment at i on. 

The b ull e t s ituated a t 6 o 'clo ck l odged a gai nst the 

frame of the r 8volv e r a nd there were i nd icat i ons th at it 

melted away. 

(Se e phot ogr aph No. 4)o 

18/ ••••• 
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II. Bev olve r No. 1757~ . (C. 3 7) 

Smith & Wesson .38 Spe cial (a irwe i ght) c hambered t o 

accep t five . 38 spec i al cartridges e 

Cyl i nder Rotat i on: J~nti - clockwi se 

Ri f ling : 5 l nnds nnd 5 g r oov es wit h a 

clockwi se t wi st . 

Gene r a l Condit i oni 

( i ) 

(ii) 

( iii) 

( iv) 

( V) 

Fi ni sh damaged by heat . 

Butt plat e s destroyed by heat . 

.~ction l o cked . 

Cyl i nde r locking mechanism d nmaged . 

Left hand shi e l d at the rea r of the cyli nder 

blown off . 

The cyl i nder of t h i s rev ol ver c o nt a ined 4 Remi ngton 

. 38 speci al ca r t ridge cases . T he cases s itunted i n the 

cyl i nde r at 2 o ' c l ock and 7 o ' c l o ck were mi n0 s percuss i on 

c a p s . The chamber at 10 o ' cl o ck was emp ty. 

T he percuss i on cap of the cortr i dge c nse a t 12 o ' clock 

bore a small prot r usi on wh ich c onformed to the f iring p i n 

ap ertur e i n the r ec o i l p l a t e . 

nll the ca r tridges in thi s r evolv e r e xpl oded f r om 

hea t and t he r evol ver was fu lly l oaded when t h e e xplo s i ons 

occur red . 

The c a rtridg e s i tuat e d at 12 o ' cl ock was app r oxi mately 

l mm. mi salig ne d when it exploded ~ but de sp ite thi s i t s 

bull e t mu s t have passed t h r oug h the ba rrel . 

Dama g e to the l e ft h a nd shi eld at t he r ea r of t he 

cy linde r mu s t hav e been c au sed by t he cartridge whi ch 

occup i ed the chamber at 10 o ' cl o ck o No s tri k e r p i n 

ind e nt ati o ns were vi s ible on the c aps of the two cartridge 

cases thnt s till c ont a i ned them. 

( See phot ogr aph No. 5 ). 

19/ eeo oe 
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III.. Rev olver No. l76~n· (F.39 ) 

Smith & Wes son .38 Special (airweight) chambered t o a ccept 

five .38 special cartridges. 

Cylinder Rotati on : ~'.nt i - clockwise 

Rifling: 5 lands and 5 g r ooves wit h a 

clockwise t vdst. 

General Condition: 

( i) 

(ii) 

( i i i) 

( i V) 

Butt p l a t es partl y damaged by heat . 

Frame bent and fractured . 

:-:.. et i on and cylinder l ock c ~Jmp l ete ly d amnged. 

Both shields a t the r ea r of the cyl ind e r 

bl own off o 

The cy linder of t h i s r e v olver c ont a i ned 3 cartridg e 

c ases vi z . t wo .38 Peters spec i a l and one with it s base 

blown off, s i tuated a t 5 o 'clock . 

The chambe r s s itua ted a t 10 o 'clo ck a nd 2 o 'clo ck 

were empty. j'-. f r agment of brass was lodged under the 

e ject or in t he chamber at 2 o ' c l ock . 

h.ll t he cartridges in t h i s rev olver exploded f r om 

hea t a nd t he revolver was ful l y l oaded whe n the exp l os i ons 

occurred . 

The c a rtridge s i t u a ted a t 12 o ' cl ock , i. e . oppos ite 

the barrel , exp l oded vvhen it was approxima t ely 4. 5 mm. 

out o f alignment. The degree of misalig nment was 

as c e rtainable f r om the imp r ess ions on the base of the 

cartridge case c a used by the r e coil p l ate. Mi sa li gnment 

was , no doubt~ caused by the pr i or expl osi on of some of the 

other cartr i d ges i n the cyli nde r . A f r agment or f r agments 

only of the bullet si t uated at 1 2 o 'c l ock c ould hav e p assed 

through the barrel . 

No f iring p in indent a tions we r e vi s ible on the 

percuss i o n c aps of the tw o cartridge cases . Damage t o the 

frame of the revolver was c a used by the expl osion of the 

cart ridges contained in the chambers at 10 o ' clock, 

2 o ' c l ock and 5 o ' clock . 

( See phot ograph No. 6 ). 

20/ ••••• I 



20. 

IV. Revolver No . 731069c (E.39 ) 

11 Colt" offic ia l pol i ce • 38 spec i a 1, chambered to accept 

six . 38 speci~l cartr idgeso 

Cylinder Rot at i on ~ Clockwi se 

Rifling~ 6 lands and 6 g r ooves wi th an 

anti-clockwise t wi s t . 

General Condition~ 

(i) Fi ni sh damaged by heat . 

(ii) Butt p lates p art l y destroy edo 

(iii) Act ion damaged . 

(iv) Cylinder l ocking mechani sm damaged o 

(v) Le f t hand shi eld (thumb p i ece) d amaged . 

The cyl inder of th i s revolver contained 6 cartridge 

cases and was , therefore, fully l oaded . The ca r tridge cases 

consisted of the following :-

4 Peters and l Remington ( p ercussion cap missi ng) and 

one with it s base bl own off 9 which appeared t o have 

been ~ Remi ng t on or a Peters cartri dge . 

The revolver was cov ered with a greasy substance which 

could have i ssued from a burning body. 

All the c a rtrid g es i n thi s revolver exploded f rom 

heat . 

The cartri dge s it uated ot 12 o'clock e xp lod ed when it 

was approxima t e ly 5 mm . out of al i gnment with the barre l . The 

degree of misalignment was ascert ainable fr om the imp r ess i on of 

the recoil plate on the base of the cartr i dge casea The bullet 

of this cartri dge could not have passed thr ough t he barrel of 

the revolver. Damage to t he r evolver snd the ext ent of mi s ­

al i gnment of the cartridge at 12 o ' clock were obviously caused 

by the exp losion of the cartridges s it uated at 10 o'clock and 

8 o ' c lo ck. 

No f iring p in i ndentations we re visi ble on the 

percu ss i on c aps of the 4 cartridge cases which s till cont a i ned 

t hem. 

(See photograph No. 7). 
21/ ••••• 
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Machi ne Pistol No. 1 11871 B ( Ec34) and 1\'l ach i ne P i stol 
No. 392524 B. TB.36). 

Both were Swedish "KULSPRUTE 11 machine p i s t ols 9 

chamber ed to accept 9 m. m., "Pa r a bell um 11 a mmuni t i on . 

The collaps i ble butts of both the ma chine p i s tol s 

wer e bent and their plasti c coverings burnt . The wooden 

p i stol grip of p i stol No. 111871 B vva s fr a ctured . 

The magazine housi ngs of both were s lightly dent ed 1 

but their magaz i ne spri ng cli ps were i nt act . It wa s 1 

therefore 1 obv i ous t hat t he ma ch ine p i s t ol s h ad been without 

their magazines when the crash occurred as forcibl e expuls i on 

of the maga zin es would i ne vit ably have re s ulted in d amage 

to the sp ring clips . 

} 
i / /I \ j/ 
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lETAILS OF SPECIAL FLIGHTTESTS CARRIED OUT iiiTH A DC6 AT NDOLA ON 9th OCTOBER, t961 APPEND IX 1,14 

FLIGHT No, 1 FLIGHT No. 2 FLIGH No. 3 FLIGHT No. 4 FLIGHT No. 5 

Tf1e starte4 : 1928 GIT 1939 GMT 1951 (}IT 2005 GMT 2017 (JH 
T111e ended : 1934 lilT 1945 ~T 1959 GtH 2011 GNT 2023 GMT 

Anti. colL. light : ON ON ON OFF ON 
L fghts : Nav. lights 1 STEADY STEADY FLASH FLASH STEADY 

Cabf n lights : ON OFF OFF ON OFF 

5 miles East ~ 150 80 60 100 80 
Aircraft Overhead : 138 70 60 80 70 
altitude : Proc. hrn : ~ 60 60 75 60 

Crash site : 90 53 53 65 55 

W end of R/W : 2900 Instrument 
Direction : At abeam NO a shallow Same as No. 1 approach Same as No. 1 Sa11e as No. 1 

turn to 3100 procedure 

Aircraft Steep descent (up to Normal descent Level except just Steep descent (about tlorul descent 
attitude : 2000 feet per 1in.) after procedlJ'e t\J'n 1500 feet per minute) 

5 miles East : 180 kts 160 kts 205 kts 180 kts 
Aircraft Up to 210 knots Overhead : 165 kts 140 kts 205kts 160 kts 
speed : indicated. Proc. turn : 130 kts 130 kts 180 kts 130 kts 

Crash site : 130 kts 130 kts 160 kts 130 kts 
-

Blower : low low low I.OIY High • 

A l fttle too Impossible approach By misti•ing 
Remarks : l1possible approach when using normal power brought too 

far out and speed limitations far out 

• NOTE : High blower simulated by using 11 manifold !¥'9ssure. 
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13. 
14-. 
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i 8 . 
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58 . 
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li2T OF· -~.7Tl''ESSES 

Flying Off icer C. Cr wcf or d , F.J:l.:T·, Pilot . 
lVr . "-• C. }:!Z.rtin, LTCC, )''dol a J.irport . 
Captain L Starck , 'I'r&r,sair , p-j_lot . 
1\ir . K. E. Hammond , R.h . .,:". F , Fitter. 
Col. :_,, }.', . l\lB.tlick , l.J. S . 1.ir .t,_ttache . 
hr· . Jeki liJUban[;a , 1...frican Charcoal Bun1er . 
Fli~ht LieutenB.nt ), . ..J . l<1 idli.n, :t-~ . R • .i •• F. Navigator. 
hlr . :G.L. Clarke, J:l itter , N6.ola J1imi c ipality. 
l< 'lyh~t~ Officer B.J. Green , R.R.L. i:" . Pilot. 
}&· . Ia:r· i e h3.zibise.. , 1...:frican Charcoal :Surner . 
kr . :.I;. J., I. =:konf'ela, • .i-rican Ch2.rcoal Burner. 
Sc~u.e_dron Leader J . lvlussell , R.R • .: . • F'. Pilot . 
IviJ: . i:'• ..-1, Phillips, I'u.el Fle.nt Su.peri;1tendent . 
Ivr . D. :G . Peover , Lrct i t e ct . 

• ..FFEND L\. 2 

lv.r . :· .• L• . vao_ ~',yk , .i.ssistm1t Inspector , N. Rhodesia Police . 
1Vir • .J, _. T\: • .fJ_len, Cenior Inspector , K. Rhodesia Pol ice 
l 'i!r. J •. <' ... Goodbrand , ComrflUilicator , Ndola Lirport. 
Nir . J . K. Fennocl<: , ,;.ssistant Inspector, N. H hodes i e: Police . 
1ir . 'l'.K. Pc:.rkes, Senio:c LTCO, N· ol a L:liJ:>ort . 
l':.r • L .• l'\ Gr ey, Nieteorological Officer, Ndola ... irport . 
J.,J.~ . ~~ . i; . Begg , .i.ss istant Inspector , I<r. Rhodes i a Police . 
I.ics . ,:: . Hunkin , Housewife . 
He . !-(, J . Rea<i , Senior Inspector, JIT. rhodes ia Police . 
ll!r . li:elson Gondwe , •• frican Charcoccl Burner. 
lvi' . Ledison Daya, .i..i'r-ican Charcoal r,urner . 
Nr . Dsinson l1;oyo , Li'rican Charcoal Bu:rner. 
Mrs . Y. Joubm~t , r:ousevrife . 
lrs . ·1'.' . vsr Het:a·der. , Hous ci,rife . 
JI.(L~. J .. rnoni ~-'j enr,bwe ; Pla.ntati on Fire Y/~:, tcher . 
~'r . Ka.p iko, Plo..Ete.t i on :B'irc Yiatcher. 
l>'.r . Bernc:rd Bowa , Fl2.ntc.tion :B·ire \atcher. 
1r. l,emo:n Mwc:.nsa , Pl antation .:Fire {/atchcr. 
1'ii' . 1.-.-. J . Va.ughan , Lssis tant Inspe c tor, F . Rhodesia Police. 
Nr. J. E . Viillialrl.s , Lirpor·t Ls:c;ci :er , l\~o. ols . 

Mr. V. F'rceth , ;:.eni or Radio 'l'echnician , Ndola Lirport. 
lV.Il' • Davidson Simanr;o , .1.f rican Char coal Burner. 
1\I.Cc . D. L. Ber.mant , Trav-=1 .:.r:.ent . 
P.c ivs.te } ..• G. Vosloo , i:i.!;ooesian :.rmy . 
Rt . lion. Lord 1~port . 

1v£c . ~.'i. 'I' . Ce.ry, •. ssist2.n-G Superintender,t , 1, . Rhodesia Poli ce . 
l\'LC . Posym1a Band a , .Sr ica11 Cihm~coa.l burner. 
Ivr . L. ~ . Cock , Valu.atiol!. Gfficer, >orthern ;<bodes ia Police B.eserve . 
hr . i-.'. . J . GaDge , Detective 0eni or ln . .spcctor , Northern :e.:-,oo.es i a Police . 
~ .:r . J:.·.J • .'.ndrews , Et::.sdrnaster , N. ;:~hoC:::esia Police Reserve . 
" . .:c . D. J" .F. Buchanan , Detc,ctive Inspecto:c, N. Rhoo.esia Police . 
1:r. lif . J . Chappell , Ceretaker . 
1r. J .•. . fic;_de , Chief Inspector , I~- . L0ode sia Pol ice . 
:r .. :c . D.L . Lovre , :t-r. RhoG.csia Police li.e5erve . 
Nee . h • .: . • Brache , Research :;io:ckcl' . 
hu::· . :C; . ,T. "-ppleton, Senior L! . .Spec tor , N. Rhodesia Police . 

· l·.,r . 2:·.c. Olsson, Lircraft 1·£,i ntencn1ce Eng ineer , Leopoldville. 
},r . 0 . £ . Torp , Li:ccraft ~l . .c ::-1.!-l-ena~ J.ce Zn ci neer , Leopoldville. 

·:T . E. Peter zcL , Radio 1'..;jchanic , Leopoldville . 
l :Y . "·· BraJ~E'ci~t J FIC Con tx·oller , Leopoldville . 
.;r· . J • • YE::a.C:on , IC. "O •• 'l'CC 1~lisabethville . 

Jl(,r . P . D:.: ichc:.n t, ; .. 'l'CO Leo_:roldville . 
J.r . Deltour , Lvic.tion E\J.el Superintendent , Leopoldville. 
l;i_- . Y-.J:oon , U. T . Securit,y Officer, Lcopoldville . 
J.r . Y . BoD.kuli , ..:.via tion l<u_el Sur;e rvisor, Leopoldville . 
kr . C. L:c·ink.Inan , U. N. Chi ef Con:m. Officer , LeopolO.ville . 
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69 . 
70. 
]'1 . 
72 . 
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74-. 
75. 
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77. 
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79 . 
so. 
Si. 
8~: . 
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100. 
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•j 02 . 
103. 
1 01,-. 
i 05. 
106. 
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108 . 
109. 
1 '1 o. 
1 •j ., • 

11 2 . 
•j u . 
•j 1 4-. 
11 :;. 
1 -, 6. 
11 7. 
1'i 8 . 
'11 9 . 
1 20. 
•j 2'1. 
1 2C: . 
1 23 . 
'j 24-. 
125. 
1 26. 
127. 
128. 
1 29 . 
1.30. 

~~iJ:" Con:n1odorc; :Eo -'-o 1\lorr·i~ on , U. ~ · ~~ .t.il--- Cornmander, Lcopol Ctville . 
Lt/Geileral 8 . ~.E.c Eo in, Force Co,M1ander , C. l\. Leopoldville. 
:Cr. S . Lirner , Officer- in- Chc:rge , U. _:· . Congo , Leopol dvill e . 
r..t . Hon. Lo::.~d L£,nsdov-me . 
Ivtc . P. Pratt , •. .ss i s t ant Inspector , N. Rhodesia. Poli ce . 
}r. J . Spoffirth, J.ssistc-nt Inspector , N. Rhode s ia Police . 
Lt. Col. L. C. Caylor , US •. J' .i·.ir L-e-~ a che . 
Lr . :0 .J- . Cr ouch , Communice.tor FIC , Salisbury . 
Iv.ir . , _, -:.' . Knight , SL'l'CO Salisbt..rry •. i :c port. 
Mr . C. P . Chilv0r s , SL'l'CC , Salisbury Lirport . 
Nrc . G. R. Q-v-;·en, i.TCC: Salis bury .~iT:: o::ct . 

?~;r . l. o J o r. ~.(L;rphy , 1-. irpoT t l\rJ.anager , Sal is burJ' . 
lvlr . L. E . 'l'horog ooci , .~ .'l(;Q Sal isbury l.irp ort . 
I:;r • .a. Budre-v;icz , ,;.'l'CC J.\Tdola ... irport . 
1\u.·s • .i •• £;. '{;:eigh t , F&rmer ' s '.iife . 
Fl i [::;l:t Li eut enru1t t!. :; . J d l ey , }ffi.JJ!' . 
:r.ir's . C • ..:.nde:cson , .Hcusewife. 
Nn.~ . L . :Mayne , ;._s siste.nt Inspector , N. Rnodesia Police . 
N;r . i~. Parrucr'.tier , i'..ngi Hcer , Kolv.re z i. 
~. i:c · . D. Ker tb e ndjc;. , ~.irport lvia.rtc:,ger , Kol wezi. 
i,r.c . E. V. Forrest , Contra ctor , Koh.:ezi . 
C<:-::_Jta.D1 :::. l.:.z. t emi, Ka t a r..,:.,c::se .L.rL(.\ , Kol v.ezi . 
l.'E.j ox· J . LE;lin , Katangc:~ ..: .. ir F'o:cce , Kol wezi. 
b.~ . DL. •,eson Keso.ke.x:. i s e , ".i r-ican Domestic ~ervant . 

ht.~ . '.i:. J· . Ka1'lk8Si3. , ~ ;::; cretary 'fvvapia 'Tovm }.<an agement Board. . 
Jiiss :u.; . J\',onks , ~'. : c:Atron, Nc.ola. I~ospite,l. 

L\rrf:' e I< . Cresty , ~·:C.ola Eospital . 
i;·.rrsc H. Y·. hend<:,ll , 1'-;dol a Eosp:-;. t c l . 
l·:urs e .. •. :e. lviol yne2 w ;: , !!do l a Eospi t a l . 
~furG e J . Con st;:-ntine , Ndol a Eospi t &l . 
J\'Lu~s e P . B. Eo.b g ood , l'ldol a Hosp ital . 
Nurs e I . L. T. Lc:Donc.l d , Ndola Hospital . 
:':.urse P. I. Gi s svror th , l\II.ol c:_ I-Iospit a l. 
l1\.J.rse }:. L J obnscc. , 1\fdol£, ~os pi tal . 
J'u.:cse k . F'. Burke , NC:.ola Eospit&l . 
Iiurse D. Pe ice , Ndol a ~:ospiteJ. . 

l'~crse l· .(:. Brc,dden, 1-"!'dola Hospi te~ . 

F:Urse J , L. L :B'lint , l'Tdola hospital . 
T·!urse "'-• l ·cGr<. th , r;do l c. t1ospit c.~ . 

Nu::.~ so E. B. blLLGr , l'1G.ola ~ospita~ . 
I'~.rrs c .1'~ . ... . Cor nis h , Ndola Fospita~ . 

I\w:se F. :::: . Pl>illips , Ndola Lospita.l . 
~· u:cse in. C. Eope , NG.ol2. hospite.l. 
I\1\.cr s e .u . 1:, S ims , f.~d.cla Hosr;i t a l. 
NLU-sv ,) • .i . J ones , Ndola :iospital . 
l'furs rs ,: . . ,) • Dcre , I\d ola Eospi tal . 
Nurse ~ . D. Brcokbanks , Hdola II spi t a.l. 
Nur se i •• Cle;as i.ng , I':dola 1ospib~ . 

Fur~e L . Northcote , l\Td.ol a hospi tcl . 
l\u_rse B. L . Gardne r , N'O.ol a Eospi t al . 
hir . L . ! ·:. l\'!CNc..b, Govcr n1nent Sur geon, I1:d ol t:, hospi tal . 
1-·r . h . C. Bridg,c:s , Uommunicatcr , Sal i sbtTy •-irport . 
kic . C:-. D. J . Fouric , -.iTport i··l[ .. :n.:.gcr, Lusal:c; .• 
1.r . J . 11n"'Tlbu.ll ~ Com.r1,tmicato:c , Sc.lisbur y "'irport . 
"·-ir Com_,oG.ore:; E. lc:iikins , Deputy Chie f of' . ~ir Staff , 1-&..,:.F. 
l hc . C. E. 'fmds on , i.c s i [: t E'.nt Insp:.ctor , N. Rhodes i a Pol ice . 
:t ic . i .• J . ',,en.bmn, .~ .ss ista..'lt Inspector , F . Rt10d.csi a Police . 
L ·. ;:. ,c . '.iei ts z , ;.ss i stant I nspe c t or , F . i.thcdesia Fol i ce . 
nX . L . "" ' Ca irns ' Bor ehol e Driller . 
C.s.ptai n R. Deppe , Pilo t of 00-RIC 
~·urse D. L Kc-.vanagh , ~ld.ola Eospi tc:.l . 
haj or K. C. Ljur1gkvis t , i.ir Operat i ons , U .l\ . Leopol O.ville . 
Cor.u .ende r D. L . Zl :y , U. S , l',Tc..val ".tta.che , South d'rica . 
1-:':r· . 'l' .J. Tr yg[ :v2.son , Lircre.ft :t • ..echanic. 
Mr . ?.. . :_; , J..;_ells trom , Lircra.ft 11-ieche.nic . 

N..rrse :C. L Gsrdner , i:~O.ole. Hospital . 
I\urs c L . l':or thcota , l'\d.ol a Ho spi t d . 
kir . IC . J:-.• 7:;o B l eliDO\V . 

br . 
lvir . 

Ohl sson . 
Tjernell . 
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Pilot i n Command 
Co-p-ilot 
:rtesc:cve Pilot 
:flight Lngineer 

1-.PPENDIX 3.1 

C:REYl LIST ... __ ...,. ...... -.. - ....... -

Captain Per- Erik Bo H.i.LLOI~·~UIS'r . Killed 
Captain I .ars Ol of r. r.~-;'1'01 ·, . Killed. 
Captain Nils- Erik "-HREUS. Killed. 
Nils - Goran ",iiLHJ<:f,lvJ,,SGr . Killed. 
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APPENDIX 3. 2 

PASSENGER LIST 

Nir. Dag HA.i'\1k_@SYJOLD. Kille d. 
Mr. Heinrich ~NEISCHHOFF . Killed. 
Mr . William RA.lVALL-.J . Killed. 
Mi ss Alice LAL!iNDE. Killed. 
Mr. Francis EIVER3. Killed. 
ll(;r. Carl Eric Gabriel ROSEN. Kill ed • 
. Mr . Harald NOORK. Killed. 
Mr. Serge BARRA.U. Killed. 
M:r . Vl adimir FABRY. Killed. 
Sgt . Stig Olof HJELTE. Killed. 
Pvt. Per Ed vald PERSSON. Killed. 
Sgt. Harold JlDJULW. Seriously injured, died l a ter. 
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liiDICP.L :REPORT 
-~~-

_ 1'he Report of the Med i cal Investigation carri ed out by the 
three patholog is t s ccncerned i s a ls.r-ge , t e chn ical and compre hensive 
doc1..1ment covering i n detail all a spects rel ating medically t o -this 
acc i dent , c..nd rUlm ing i nto 57 fool scap pe.ges and c ontai:'li n g ·1 ~- full 
pl ate X-r a y p hotogr ap:r.s . 

'i'Le Summar;y and Conclusions h&ve b ee11 extracted and are 
g i ven bel o-w (Appendice s and rcf ere:nces t h er eto hav ing been omitted) -

Introduc t ion 
~--~ .... ~ 

Pos t mor t em exardna t i ons ·;;.rere carri ed out on s i xteen compl ete 
or p2.r t ial bodies recovered f r om t he accident s ite , i nc l ud ing that _ of 
the s o l e i.niti&l survivor , who d i ed l a.t er i n hospital. 'fh i s f i gure 
coinc i d ed wi t h t he nu.Tb er rep ort ed on the passenger and crew lis t. 

Detailed r ecords of all ex ami l1&ti on s ar e t o be found in t h e 
vari ous appendi ces . Thes e exami n 2.t :Lons vrer e directed t owa:r·ds the 
e l uci dc,tion of s uch consid e ra_t ions as are indica t ed i n t he follovring 
numbered h ee.d ir,gs • 

I. Iden tificati on 

Confid.e;.~t i dentifi cation of c_l l bodies vvas m<.>.de . 

I n t t i:cteen ins t ances t her e was good defini te eviden ce of 
i d en.ti t:y· ; i n thr ee cas es conclus ions w-e r e by exclus ion based upon 
accep t ance of t he list of occupWltS of t h e a irc r a f t which denoted o::.-;l y 
one fcma~e and one coloured mal e . 

No eviden ce of i mpE.ired bodily f unction vrhich could h.:we a 
beari ns '--'-:co:c'. the cause of the accide~!t was discov e r ed on the ini tia~ 
post mor t em exarnina t i ons , or the h is t ol o[;ic&_l examinat i on s of an y of 
the c:r·e·v;' • toxicolo1~ica~ examina tions of organs t aken f rom t h e three 
pilots ·were nega tiv e and cu.J. ex amination of t h e p ilots ' medi cal recorG.s 
:r-evea~ed no cause f e r i ncapacity. 

b ) ~'!1~--~~-~~,t;:._ of _:~1~- _bloo£._c;~Ebox..Y,hae:n.<:iQ-.0>~~ t ima tion~ 

i) As an accident caus&t ive factor : I t is not consider ed 
t hat t he p·asT tive r~sul ts reco_ra_e~ -1~ighes t of -v1hich v·;as 7/'o , 
C8.i.l. be impl icc>,t ed in the c au se of the e.cc iden t . Impa.ired 
f unct i on in a no:.."mal adu~t does not occur- a t levels l ess t.1l.an 20 
- 25/o o.nd Ol!ly the :cti.ldes t s ;;nnptoms , such a.s headache , 1..1il.der 
3(1, : . F\rr t hcr , t he apparent s i gnifi call.Ce of t hree of the f i ve 
posi-ci ve r esul ts be ing i r: creH n:ember s , i s cons i der ably r educed 
by the f &c t th&. t t he oth er tv1o _:c"ob<=.bl e occvpants of t he flis;h t 
dec!~ v,ere n o t affected. 

i i ) !::-:?. a.J.l inC.i_s;~ti.<?~:.,.of .l -l?-:.f '];.J:.__ght f _ire_?._ Si milar r eason­
ins precludes t L.e pas sibili t y t ha t an in- fl ight fire c aus ed 
t h :l.s c~n,bon moDox i d e absorpt ion , s i nce the f ive peopl e ·w:i.th 
posttive resul ts were aJ.mos t c er t o..inly dist:;_~ionted among 
una:L":f:"ected individua.l s thrcugh cu t the l e ngth of the plane . 
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iii) As an i n.C. ication of individu&.l survival in 
~-~.....,.--. .... _ ~ .. . ... ~-·~ ..... ·~· -
~:eosJ~- C£.~.h... fir.!:J_ Victims of conflagrations 

frequently show co.rboxy{l;aemoglobin levels of over 15~o. 
1'he levels in the present instEmce would be consisten.t vrith 
very short periods of survival in the fire but, cou~d e qually 
·well be ex:plained by the smoki!l[_; habit which is >v-ell recognised 
to prod.uce loF levels of carboxy{laemoglobin. 

~~o evidence oi:' in-flight explosion or f ireerm injuries 
was discovered despite exhe.ustive exaJnir.c:. tion ·with this possibility in 
nuY'...o. . X-r&ys revealed 2. m.unber of bvlle ts , cartridge cases and 
metallic fro.grnents in six of t he bodies, the significance of vlhich is 
assessed as follows:-

i) J\one of the f'oreit:;n bodies v-rr;.s f cunc i ;1 an 
individual in any -vva~r re:::ponsible for flying the .s.ircraft. 

ii) :c.ullets Yvere i 0l.ll1.C. :L."l :Socl.ies Ives . l ancL 2. Their 
oricntc:tion ,,, j_ thin the tissues 0.i d not .support a contention 
tbo.t thc~r h o.d been fired fror,, a11.;y- consis tent direction. They 
\ie:ce r e l a tive l y superficialJ.:y- situated, an c1 were no t 
associc.ted ~;;j_ th any disce:cnible evidence of bleeding. They 
did n ot appear t o have 8.1\}T riflil1[: marks but -;:e:;_~e handed t o 
the police f"or e:>.'"]?ert exD.nlination. 

iii) Cart:cidg e c ases, ·wh ole or in part c.nd percuss i on 
caps were .:.: ound in bodies I'· os . 1 , 2 and 6. 'I'he distorted 
cc;rtrioge ca.ses Vii t h SefGra.te percussion ce.ps pr-ecluded thei r 
hc:rvin&; "'c:::;cE expl oded. in ;:_ breech b echa:.'1ism. P.J.l these frag ­
ment::-. \'iere sv.perficially s i tuc:, t ed either i n the skin or in 
tissues e):posed by inc.:in.eration. 

iv) Cther meta.llic f r c.gi·,;ents corJ.sis ted of irregular 
fu sed or p<Tt i&..lly fused. , .o.ircr.: f t alloy , or of i denti fiable 
ri,c.ru.:ct'ac tu..red objec t s such &s s. sr:to.ll toothed Vlheel and 
fl~a.sments of r.. z ip fc:.s t ej.1er. 'l'hese \Yer e all lying super-
ficiall y in or on -Gissues <:;Xposed by incinerat ion. 

It i s impossible to csca.pe the conclusion thD.t 
)LlJcsc fcrei.::_n bodies resu~ ·ced. f r on: the explodir13 of runnmni­
tion i n t he po.s t crc.s h fire sl-0 f r om the fortui t aus c~ntamin&­
tj_on C·f t he surL.ce of incinG:ratcd b oe.ies b y d ebris f rom the 
bwni::1g vi:r:·eckage . 

1. 'I'he distribution of b cdi es through ou t the wreckage , 
with en assessme;_1t of the t ype f..ECi. severity of injuries 
i nflic t e0. on t hem, i s i 11 general agr een,ent with t he recons tru c­
t ed acci dent sec~uence end the assumed probabl e seat ing 
posit:i.onE:. occup ied by t he v ictims during f l ight . 

2. Evi dence of fas t ened seat b e l ts , ii!. respect of 
Bodies Nos . 1 , 3 , 5, 6 , 7 m1d 11 lends support t o the 
co;.1tent ion t h 2.t prepcu~atim1s for- landing were being made . 

3. Tbe pr obabl6 occupants of the fJ.ight deck (Nos . 
J , L,_ , 11, 15 and 10 ) v-rere five of the first seven bodi e s 
alons; the fl i~ht t rail a;.1d s howed the s e veres t multiple 
inj1.EicS . The pr esc,1c.:c 01.~ i'Tos . 6 and 13 CJJJon g those of the 
crew i~: .. t he first gronp of s even b odies is r egc<Yd.ed as 
fo:rtui to-c:.s and probably consistent v.i th these i nd ividuEcls 
bcint; i n a fo rw&rc1 psrt of t :x: mai n compartn,en t . 
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l~. i\o r eal inconsi tencies c..:cise in the positions 
o:f the next c i E;:ht bodies; fror.l that of No . 5 it may be 
assumed thu.t the purser, he.vit"J.g 'He;rned the other occupall.ts 
to fastel1 th.:.;ir safety ·belts ' aid so himself tovrards the 
rear of the fuscla.ge . i\os . 7 , 8 and 9 ,,,ere in positions 

entirely cons is tent y;i th these incli vidu.&l s having occupied 
the rear p:civate compal' t ments . 'l'he ini tic.l sux·vivor had 
obvi ou sly crEJ:::l ed from a. bu:;.'nil1.g &:cea ancJ. therefore the 
plo·~ted position ol i ;o . 16 is irr~·;:E:.teri&l to this discussion . 

Tl~erc is no evic.ence c:.v&.il able to sug.r.cc:t that there 
vm .. s a failu;;·c to use the seat bel ts :;JTovided , or thc.t the presence 
of univer sal rearwe,ro_ faci.::g seats vmuld huve substanti&lly altered 
t he survivabili t y i:n tL i s par ticul<:.r cr2.~h . 

V. 

i) Bodies 1 , 3, 5, 6, 7 e.nd 11 showed evidence of 
fc.sterled seat be:~ ts . 

ii) l iine bodies , i.'Jos . 3, ~- , 5 , 6, 7, 8 , 10 , 11 and 15 
sui·:::·e:..'ed. s:.:ch inj1..Ll.'ies B.s to rreclude survival even ha.d no 
fire e! .. 1sued . Of the remaini:::.g seven bodies those of 9, 12 
anci 1 L~ v.ere too badly i ncinerated to assess t h is. 

iii) In the rerrl8.Ll.in.g four bodies Fos . 1 , 2 , 13 c..nd 1 6, 
no lethal injuries apt:..I't :frmi, bur ns Y·lere foun d but, except 
in thee of ·j 6 Y.rho i:o.1 fe.c t d i ed of bu:.:·n~: , ·t he evidence in the 
othe:c· t[·,rec is e1uivocc:~l . : one of these shovred any 
e;;::._::·boxyb,aemoclobin ano., i f they '.:e:ce alive at all du:c:ing the 
fire , mu;:; t be conside:ced to have died suddenl y and r apidly 

:f=-:o;r: shock . 

i v) The his tol o gica..l evid. ~Snce of bone ma:;:orow emboli 
in oce casualty cla.ssifi::d. in parat:r-aph ii) above as having 
lethc.l injuries is merely c:...n indicc:ltion of multipl e impact 
prior to ci<::ath. 

No medical ccmse fo:r t his accid ent h a s been found and 
there exists no medical evidence of s abotage . 
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