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ANNEX T
GENERAL ASSEMBLY RESOLUTION 1628 (XVI) OF 26 OCTCBER 1961
An international investigation into the conditions and circumstances

resulting in the tragic death of Mr. Dag Hamwarskjold and of members
of the party accompanying him

The General Assembly,
Recalling that on 18 September 1961 the aircraft carrying Mr. Tag Hammarsk jold,

the Secretary-General, and fifteen United Nations officials on a mission in the
service of the United Nations crashed in the vieinity of the Ndola airport in
Northern Rhodesia resulting in the tragic death of Mr. Hammarskjold and his

entire party,.
Having regard to the world-wide public concern over the disastrous end of

this flight undertaken on behalf, and in the service, of the United Nations,
Noting that much concern prevalls in the world in regard to both this tragedy

and the circumstances surrounding it, which warrant an intermational investigation,

the absence of which can only lead to the continuance of the present undesirable

speculation,
Noting further that inquiries have been or are being conducted by Gpvernments‘

or parties concerned,
Considering it desirable and necessary that, irrespective of such inguiries

and investigation of such incidents, which concern the United Nations, should be

carried out under the authority and auspices of the United Nations,
1. - Expresses its profound shock and sorrow at the death of Mr. Hammarskjold

and the following persons who died with him in the service of the United Wations
as a result of the air crash: ’
» Mr. Heinrich A, Wieschhoff, .

Mr. Vliedimir Fabry,

Mr, William Ranallo,

Miss Alice Lalande,

Mr., Harold M. Julien,
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Mr., Serge L. Barrau,.

Mr, Francis Eivers,
| Mr. 5.0, Hjelte,

Mr., P.E, Persson,

Mr. Per Hallonquist,

Mr. Nils-BEric fahréus,

Mr, lLars Litton,

My, Nils GOran Wilhelmsson,

Mr. Harold Noork,

Mr, Karl Erxik Rosén;

2. Offers ite sincere condolences and deeP sympathy to the families of
M, Hammarskjsld and the other victims H

3. Decides that an investigation of an international character, under the
auspices of the United Nations, should be held immediately into all the conditions
and circumstances surrounding this tragedy, and more particularly as bo:

(a) Vhy the flight had to be undertaken at night without escort R

(:Q) Why 1ts arrival at Ndola was unduly delayed , a8 reported;

(¢) Vhether the aircraft , after having established contact with the tower
at ldola lost that contact, and the fact of its having crashed did not become
known until several hours afterwards , and if so, why;

(g) Whether the aircraft, after the damage it was reported to have suffered
earlier from firing by aircraft hestile ‘to'the United Nations, was in a proper
condition for use; ‘

k.  Further decides to appoint a Commission of Tive eminent persons to

ecarry out such an investigation, and requests the Commission to report its findings
t0 the President of the General Assembly within three months of its appointment ;
‘ 5. BRequests all Governments and parties concerned and the appropriate
speclalized agencies of the United Nations to extend’ the:Lr full co-operation and
agsistance to the said Commission in maklng this 1nvest1g,at10n

6. Decides to consider, in the appropriate Committee dumng the current

session, the question of offering suitable remuneratlon to the families of the
vietimg of this grave tragedy.

[
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ANNEX IT

REPORT OF THE RHODESIAN BOARD OF INVESTIGATION

FEDERAL DEPARTMENT OF CIVIL AVIATION

CIVIL AIRCRAPRT ACCIDENT

Report by the Invés'tigating Board on the accident to
Douglas DC6B aircraft SE~BEDY which occurred near Ndola
Airport during the night of 17th September, 1961
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by interested delegations.
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REXORT BY TER ]I\"VIHSTIGJ},_’_I‘ING- BO4ARD CV THE ACCIDERT TG SE-BDY S
ELOT 1 - INTRODUGTION
LCCIDENT DETAILS
1.1 Location Prom Ndole aerodrome control tower
8,05 nautical miles on a true
vecring 279°, Map reference
Kaola 1228D3 grid position 652657,
gecgraphical position -
Latitude 12°58'20"S
Longitude 28°31'23"E
1.2 Date and time (mpprox.) 17th September, 1961, 2215 GMI
18th Septenber, 1961, = 0C15 local
1.3 Operator Treuseir Sweden A,B., Malino, Sweden.
1.4 Alrcraft type end
registration Dougles DC6B SE~EDY
1.5 Ixtent of demage Destroyed
4.6 Narber of crew Four, all killed. See appendix 3.1
t.7 DNumber of passengers: Twelve, all killed. See appendix3.2
1.8 Type of operstion Fublic trmi:or‘b ~ non~-scheduled
(cherter) flight.
1 . 9

1,10 Type of accident

Phase of copezation ipproach preparatory to landing.

Insufficient sltitude in approach:
collision with trces,

SUMMARY

2.1

Brief sumnafy‘ of events lezding up to the accident.

2.‘1 .1 The aircraft SE—BDY departed from Leopoldville at
1551 hours GMI on 17¢h Septerber, 1961 with the Flight
Plan destination stated to be ILuluabourg.,  After c¢learing
Leopoldville tower frequency, radio silence was apperently
maintainedluntil %he aireraft called Selisbury FIC at
2002 G]‘;iii[‘ filing a"revised Flight Flan which indicated

the aircraft destination to be Ndola; et timated 'hjme

of ar;cival 2255 Gl okt 2035 GME the aircraft reported
over Lake Tanganyika, indicating that it was not flying
on the direct rou’ll;e from Lecpoldvills to Ndola. Seé‘
appendix 1 ) |

2.1.2 Rédio contact wes mede with I’dcia +tower at 2135
GLT. - During subsequent conversatioﬁﬁ weather and

landing ‘information, and descent clearance  from 16,000
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to 6,000 feet, wers given. The aircraeft reported when

it was overhezd I%iola descending, with sirport lights in
sight. The altimeter setting wes confirmed by the
airereft and at 2210 LT the aircreft wes reguested to
report reachiné; 6,000 feet. No such report and no
further redio commnicetion was received from the aircraff.
2.1.3 TFye witnesses saw the lights of the aircraft pass
over Idola airport on a Westerly heading and disappear from
view, Tre aircraft failed to rcport for fincl lending
ingtructions,.snd elthough it was thon believed .that it
had changed its intention and was proceeding clsevhere,
overduc cotion wes nevertheless initiated,

2.1 The wreckege of the airecreft was located ebout
eight nautical miles from hidola airport on a bearing of
27 True. Police arrived on the scene of the accident
at 1345 CrT, Only one of the ocoupsnts was found to be
elive and he subsequently died.

Authority convening inguiry, appointrnent of accredited
representatives, eto.

2.2.1 In view of the importance of the personality
involved znd the widespread interest in this serious and
tragic accident, the Federal Government required the
Director of Civil Avistion personally to lead the technical
investigation, assisted by Wing Commender Evens, R.A.F.,
of the British High Commission to the Federation. The
investigating board consisted of i~
Lt, Col. #.C.E. Barber, D.F.C, ~ Director of Civil Aviation,
: ' PFederation of Rhodesia and
Kyasaland (Chairman)
G/Capt, J. Blanchard-Sins, ‘
AJFR.be05,, Senior Operations Officer,
‘ Federal Departument of
Civil Aviation.
Me, M, kedders, A.F.R.be.8,, Chief Inspsctor of Adrcraft,
Federal Depertment of
Civil Aviation.
Lir Adviser, British High

Commissioner to the
Pederation,

Yi/Cdr. B. Bvens, R.4.F.

Joen
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2,2.2 Representatives from Sweden - the State of Registry,
the Internationel Civil ivietion Organisation on behalf of
United Nations, the International Federation of 4irline
Pilots Jsscciations, and Transair the operators of the
airersft, were invited to participate in the investigetion,
These persons viere:-
Looredited Representatives :

M. Eol. Lendin Inspector of Civil .viation,
Roysl Swedish Board of Civil Lviation.

dr. J.P. Pournier International Civil Aviation
Organisation/United Nations

Capt. i,G. hchfee International Federation of Airline
- Pilots sssocietions : .

Technical fdvisers :
To Mr, Lendin:

Dr, ¥, Bratt Minister for Sweden to the
Republic of South ifrica.

¥r. T. Nylen, LL.M. Legal sdviser, Royel Swedish Bosrd
of Civil iwviation,

Mre i L. Lindmen Temporarily attached to the Royal .
Swedish Board of Civil iviation,
as Senior Imspector of hircraft.

Yr. O, Danielsson Superintendent, Swedish Criminal
) State Police.

 Mr. N. Lendin, k.Sc. issistent Director of the Swedish
Ketionsl Institute of Technical
" Police.

Mre 4ov. Jansson Temporarily attached to the Royal
Swedish Board of Civil sviation,
as Inspector of [ircraft.

To Lir. Fournier:

¥r, T.R. Noclson :
LoFR,i0.S. MaC.i, I, International Civil iviation
: Orgenisation/United Nations

On behalf of Trensair Sweden, ..B., the ovwners and operators
of the aircraft @

Cept. 8. Pereson Director of I‘l:Lght Operatn.ons

‘ Trensair Sweden, .L.B. v
Vr. B. Virving ' Chief Engineer, TranSair Sweden . B.
Mc, CuG. Hellberg . Chief Flight Engineor,

Transair Sweden, s.B.
Secretary to the Board :

Mr. I.J, Bexry Senior herodromes Officer, ’
Federel Depertment of Civil sviation.

/o..
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3«1 Registration marking

3.2 Aireraft type and makers

serial number

3.3 Engine type, airframe
positions and makers

serial pumbers

3. Certificate of Registration

number and velidity

Certificate of Airworthiness:
minber and date of expiry,
end Flight Mamel nmumber,

3.5

3.6 Certificate of Maintenence
date and time (@MT) of issue

and period of validity

Date of construction of
airframe

3.7

3.8 Meme and address of owners

3.9 Gross weight: maximum
permitted by the C of i for
this flight,. and 8t time of

aceident

3,10 Loading ~

3.10.1  Centre of Gravity
limits from Flight
Yamiad

. Annex IT
Page 8
| BRI 2 - F.OTS ..SCHRT.IMED BY INGUIRY
3. LTRCRAFT INFORMLTION -

SE-BDY

Douglas DC6B serial runber
43559

Pratt & Whitney R2800~CB-17

Posn. No. 1 seriel P,35865
“oowo2 " Pp31738
n n 3 n P.32'“+7
" I l‘_ i P.35867

No. 1508 - validity unlimited,

The temporary C of i has no
number, snd dis valid until 31st
October, 1961,  The Flight
Menual has no number, it is
attached to the temporary C of ..

Issued 17th Septenber, 1961,
at 1100 GMT and valid for 24
hours,

1952

Trepsair Sweden, .L.B., Malmo,
Sweden,

Meximum authorised take-off
weight 107000 1bs,

hetual teke-off weight 90594
1bs,

Meximum authorised landing
weight 88200 Ibs,

Letuel weight at time of
accident 76762 1bs.

Gross weight up to and
including 87500 1bs:

4ft Limit
33% MaC
Gross weight up to and
including 103600 1bs:

LF ldmit
336 MAC

Forward limit
11.0% MC

Forward limit
15, 2% Bl

[en.
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3410.2 Ahctual C of G

position at
commencenent

of flight and .

at time of
accident

3,11 Lirframe history -

3111
2e11.2
Jetta3
3ettale

3,12 Engine

5512;1

3122

3412.3

3e12.40

Flying time
since manu=
facture

Flying time
since last
overhaul

Flying time
since last

periodic check

bodificetions

history

Flying bime
since manu~
facture

Flying time
since last
overhaul

Flying time
since last
periodic -check

Modifications

ORI IMNFORNL.TION

Name

Duty

li-" 1
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Gross weight up to and
including 107000 1bs:
Forward limit it limit

16, 0% JaC . 3% MALC

Lending gear extended.

‘¢ of G position at teke-off

between 20.0 and 26.9% MiC,
G of G position at time of

pceident between 17.1 and
25.3% M.C

16340 hours

7240 hours

105 hours

111 eppliceble Fuid sirworthi-
ness Directives have bheen
complied with

To, 1 (P.35865) 5521 hours
* 2.(P,31738) 56886 "
"3 (P,52147) 7927 "
vy (P.35867) 4Bu8 M
No, 4 {P.35865) 518 hours
"2 (P.31738) 390 "
n o3 (p3214Y) 278
noy (P.35867) 1091 "
No. 1 éP.35,865‘ 105 ‘hours
v o2 (P.31738) 105 "
vo3 213.32147 105 - "
v ) (p,35867) 105 !

411 appiioable Fin fdyworthi-

ness Directives have been
complied with

Hallonguist, Per-Brik Bo,

Pilot in Commend
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iHge

Type of licence
Lircreft class
Type Ratings

Instranent Rating and
dete. of lest check

Dete of last medicel
examination
Expiry date of licence

Types flown

35 years

Swedish sdixrline Trausport
Pilot's licence nunber D-193.

Single~ and multi~engined land
airceraft,

Douglas DC~3, Curtiss C-i6/
C120-T, Douglas DC-6.

Included in the licence.
28th June, 1961

2hth Leril, 1961,
31st October, 1961.

Bucker Bestmenn, Herverd, Focke

Wulf, "Stieglitz®, Fieseler
Storch; Saab Bt7, Samb J21,
Douglas DC-3, Curtiss C-46,
Louglas LC-6, Douglas DC-6E,

Time on accident type: LO~6 1266 hours

Time on type in pest 90 days DC6/EB 205 hours
Tine on type in past 24

hours 7 hours

Grand total 7841 hours

Gaptaiﬁ Hed.lonquist sterted his flight training in the
Swedish R...F, in 1946 where he remained until 1953, In 1947 he
wes issued with a Private Filot's licence, 4 Cpmmercial Pilot's
licence was issued to him in 1953, - 4t zbout this time he had
further flight training for L months with iir Service Training
Limited, BEngland., =~ He obtzined his idrline Transport Pilot's
licence in 1955, He wes also the ‘holder of a valid Flight
Radio Telephonﬁr Operator's licence number 4iL7, vHe wes employed
by Transair as a co-pilot on DC-3 :.n1 95k, and was promoted to
eaptain on DC-3 in 1955 and on Curtiss C~46 in 1957. During
October-Novenber, 1959, he was given theoretical and practical
training on IC-6 sircraft under the supervision of Scandinavian
sirlines Sys;tem. In December, 1959, he commenced flying a$ a
’capta:‘m on D0-6 for Transair, - His total instrument flight
time and night flight time was 2669 hours, He had not been

involved in any previous flying accidents.

IC-6B 179 hours

[een



4.2 Neme

Tuty
hge

Iype of licence
Lircreft cless

Type kKetings

Instrument Reting end date
of last check

Dute of last medical
axamination
Expiry date of licence

Types flown

Time on accident type

Time on type in past
90 days

Time on type in past
24 hours

Grand total
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Litton, Lers Olof,
Co-pilat
29 years

Swedish Jirline Transport
Pilot's licence mumber D-360

Single~ and multi-engined land
aircraft

is a captain, Douglas DC-3,

Douglas LC-6, Ls & co-pilot,
Gurtiss C-46,

Included in the licence,
6th spril, 1961,

17th July, 1961

st January, 1962

Cessna 140, Luscombe Silvaire,
Fiper Cub, Ercoupe, luster V,
D.H. &9, Airspeed Consul,

Klemm 35, Douglas DC-3, Curtiss
C-L46, Douglas DC-6, Douglas IC-6B,

DC-6 506 hours  DC-6BR 216 hours
TC6/65 261 hours

17 hours

2707 hours

First Officer Litton had his first flight training at a
private Swedish flying school, and obtained his Frivate Pilot's
licence in 1953, & Commercial Filot's licence was issued to

him in 1958, He obteined his wirline Transport Filot's licence

in 1961, He wias also the holder of a velid Flight Radio
Telephony Operator's licence number 4443. He was employed by
vTrans.vajr'as a co-pilot on DC-3 end Curtiss C-46 in 1958,
Duriné Woverber .- 1960, he wes given theoretical and practical
traininé on DC-6 aircref+t under the supervision of Scandinavian
Lirlines System,  Ia December, 1960, he commenced. flying

as a co-pilot on DC-6 for Transair, His total instrument flight
He had ho't been

time and night flight time was 835 hours.

involved in any previous flying sccident.

Jour
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1+.57 Nems | | . Wilbelmsson, lile~Goran
Dty ' ¥light Engineer
nge 27 yeaxrs .
Type of licence Swedish Flight Engineef‘s
licence numbexr NF-129
Type Ratings Curtiss C-46, Douglas DC-6
Dete of last medical -
examination $7th July, 1961
Ixpiry date of licence 3Mst July, 1962,
Time on accident type - DC-6 1173 hours DC-6B 195
hours

Time on type in past

90 days ' ' DC6/6B 311 hours
Time on typs in past 24 -

hours ‘ 17 hours

Grand total 2630 hours

Mr, Wilhelmsson was also the holder of a valid Swedish
sdreraft Maizlltenance‘ IEngineer's licence number MM-411. He.
completed a ;:burse‘ at a Swedish Mwmicipal Tecﬁhical School for
ground engincers during the years 1949-1951, During the
vears 1952-1957 he ves emplbyed as a ground engineer with a
Swedish civil &ir carrier, and elso with the Swedish R.i.F.

He was employed _a.s‘a ground engineer by Trensair in 1957 and
started to work as a flight engineer on Curtiss G-i6 with
Trenseir in 1958, During Merch, 1960, he completed théoretical
and practical tré:‘ning on-DO-6 airereft under the supervision

of Scandinevian idrlines System.

Lok Neme S Ahreus, Nils-Brik
Duty ! ’Reserire Cabtain
x';ge_ e : 3-2,y’ears’
Pype of -licence , - S\.rredish Airline Transport

Pilot's licence number D-1 99

idrcraft class Single- snd multi-engined
land aircraft

 Type Ratings. Douglas DC-3, Curtiss C-46,
‘ Douglas DC~6. -

Instxfwnenfc Rafing and
date of last check v Included in the licence
‘ e . Jrd Nay, 1961,
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Date of last medical
examination 25th spril, 1961
Expiry date of licence 31 st October, 1961
Types flowm Tiger hoth, Focke Wulf,

"Steiglita", Fieseler Storch,
Xiemm 35, Herverd, Bucker
Bestmean, Seab Safir, Saab B.17,
Vampire, Saab J29, Piper Cub,
Luscarbe Silvaire, hirspeed
Consul, Douglas DC~3, Curtiss
0-46, Douglas DC-6, Douglas DC-6B.

Tine on accident type DC-6 738 hours LC~6B 122 hours
Time on type in pest-

90 days DC6/6B 241 hours

Time on type in past

2L hours _ 10 hours 40 minutes

Grend total 7107 hours

Captein fhreus started his flight fraining in the Swedish
R..,F. in 1947, where he remained until May, 195k, ’ In 1947 he
obtained his Private Filot's licence. /L Commercial Pilot's
licence wes issued to him in 1948; . hround June, 1954, he was
employed as & pilot with & 8Swedish air carrier engsged in
agricultursl flying. | In 1955 he obtained a Senior Commerecisl
Pilot's licence. Fe was given an &drline Transport Pilot's
licence in 1956. He WE‘&S also the holder of a wvalid Flight
Radio Telephony Operaitor's licence nunber 4402, e was
employed by Transair as a co'-pilo_t on BG-3 in 1955 and vias
promoted to captain on DC-3 in 19_56, end on Qurtiss C-46 in
’1958.‘ During Cctober and November, 1960, he conpleted a course
of theoreticel and pr:a‘dti\cal training on DC-6 adrcraft under
the supervision of Scandinavian i.:irlines System. In Novenber,
1960, he commenced flying as a captein on DC-6 aircralt for
Transair. His total insfrument flight time and total night
flight time wes 1500 hours, He had not been involved in

sny previous flying accident.

" WEATHER TINFCRlwTTON

5.1 The last routihe weather observetion talken prior to the
accident was made by the Meteorological Office staff at Ndola
at 1900 GET on 17th Septenber (3x hours before the accident).

This observation was recorded on a Form M,C, 48 (serial

[one
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number 17) and passed to the hir Traffic Control Officer., It

contained the following information:-

5.2

Wéole - 17/9/61 1900 GMI

Surface wind - direction 110°(3) speed 10 knots
Visibility ~ 5 miles

Present weather — fine, slight haze.

Cloud - nil

CH - 1019,9 mbs (30,12 ins)

QFE ~ 675.6 wbs (25,86 ins)

The folloving is an extract from the autographic record for

2200Z on 17th Septenber, 1961,

5.3

Surface pressure §76,7 mbs i,e. 25,89 ins gilving a
&I of 30,15 ins (1024 mbs)

Sereen temperature - 70° F,
Surface wind - 120/9 kts (True)

The following is the weather report transmitited by IFiola

Lir Treffic Control to the aircraft SE~EDY at 2137 (38 minutes

approx. before the accident).

Baly

Surface wind 120%%) 7 knots

Visibility 5 %o 10 miles with slight smoke haze
Control 1021 mbs

«FR 877 mbs

Moonset - COZ4 GWT -~ 1st Quarter

NAVIGATION ..IDS

6.1

6.2

hids aveileble on this flight

Leopeldville - MDB and VOR
idola -~ NDE, VLF and DB

aics fitted to the aireraft

1 ea  US srmy Type EE-16 agnetic Compess

2 ea  Pioneer Bendix D120 Master Tircction Indicator

2 ea  Collins Tvpe 3314-2 Course Line Indicator

2 e& Ploneer Bendix 361 05~-1J-15-C1 Magnetic Indica-tor
2ea HY-1 [DF Receiver ‘

1 68 16002-1-C Flight Peth Gomputor

2 ea 5 R-INY Receiver (VOR/118)

/oo
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2 ea 51 V-2 GS Recciver (ILS)

1 ca  MKL-7h Merker Hecciver (ILS)

1 ca  :¥V5~10 Receiver Trensmitter (Radsr)

£ils used end their effectiveness.

63,1 Nevigetion vas not a significant factor in this
accident -es the sircreft arrived sefely over the destin-
ation airport of Nola, ALl the aids 2t 6,1 ghove were
fully, servicedble throughout the duration of the flight.

heps, redio facility cherts, eto.

6uho? It wes not possible to ascertsain what maps were
actuglly ﬁsed during the flight, However, as the aircraft
‘completed & flight from Leopoldville to Ndola via the
Southern end of Leke Tanganyike, the maps used were
.obviously sufficient for the purpose.

6ua2 ’.I?he operators of the circraft, liessrs. ii‘ansair,
have stated that all let-down and destinstion information
ig obtained from the Jeppesen Route Mamual., & copy of
this mepual was recovered from the wrecksge and, although
badly burned, it was possible to ascertain tr:t it had
been smended by “IL" on 11/9 to include amendment number
3k, The approach chart sheet for HNdola was missing, and
it is possible that it was removed by the ceptain and
placed in front of him whilst cerrying out his approach to
the airport, It was ascertained from a complete copy of
the menual that the information regerding Fdola was
correct., In addition, a copy of the U.S3, Air Force
publicetion "Flight Informetion Publicetion - Termipal
(Low wltitude)" deted July, 1961, was found in the
wreckage, There is no mention of Ndola in this
publicet.tion but Ndolo aerodrome, situsted on the out-
skirts of Leopoldville, is included, Certein notes appear’
in green on the Ndolo sheet and on the top cover of the
publica‘bioﬁ. ‘ These notes may be siginificant in that
there is reason ito believe that Idolo wes not used by
large sireraft at any time efter the issue of this
particular publicetion (July ’ ;)961) and in that at

least cne of the notes on the Ndolo sheet appecrs

to relate to Ndole. The relative approach eltitudes,

shovn on the Eolo shect are substantially lower than

thoge eppliceble to Ndola.

/o
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COMUNICLTTORS

7‘1

Dete on cormunicetions and their functioning.

7.141  The aireraft cbteined teke-off clearance f‘x'om
Leopoidville tower on VilF and wes airborne &% 1551 GMT,

The Investigzting Boerd hss found no evidence to show

that this airoreft hed eny redio commmication after
leaving Leopeldville until 2002 GMT when contact wes

mode with Selisbury FIC on 5521.5 ko/s. E/F R/T communica.-
tion with Salisbur;y' FIC vias meintained successfully until
2132 Gl vhen the sireralt wes told to contact .Ndola
approzchs it 2135 G the aircraft contacted Midla on 119.1
me/s end meintained VHF commmicztion until the last cont-
act at 2210 LT when it wes overhead the airport. Record-
ings of H/F R/T conversaticns between the aircroft and
Selisbury FIC on 5521.5 kc/s and elso between the Salisbury
FIZ iTCC and Féola tower LTCC on 6915/3682 ke/s are at
appendices 1.4 and 1.5, Extrzots from the i7C log at
Ndolae ere et sppendix-4.6, There vere no tepe record-

ing facilities at ola for recording redio commanications,

GRCUMD TIRT.LLLTIC:S

8.1

FIRE

Sondition of serodrome tmd installations,

8,1.1 Néole zerodrome has one bitumen runway 10/28
which is 665¢ feet leng by 100 feet wide, and is an.
ell-wenther cerodrome, The aerodrome is normelly
menned with LIC, commmnicetions, metecrological,

and fire fighting steff during the houwrs 0L0O0-1600
GRT E:acl. to cover scheduled movements outside these
hours, ihe eerodrome and 21l facilities vere fully

serviceable du:'t'ing, the night of 17th/1 8th Septenbor,

1961 end commnicstion staff wére on duty throughout

the nights &IC and fire fighting personncl remained
oﬁ duty from 1600 &7 on the 17th wtil OME GET on-
the 18th.

FICGHII G PeUIFYENT

Due to the ignition of lerge guentities of fuel,

estimated to be in oxcess of 1,000 imperiel gallons, released

by the rupture of the tarks during the orash, the -

wreckage was lé:egely consvmed by fire. The trashed aircreft

wss not found for some considerable time.end thcrefore no
fire flghu:l.('g, actw:ﬁcies took plece.
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10. EXAMINATION OF WRECKAGE AND TECHNICAL INVESTIGATION

1C.1 General Observations

10.1.7 Exemination of the site of the accident indicated that
the aircraft had first struck the tops of trees when oﬁ &
heading of about 120°(M) at a shallow angle and a moderate
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
sircraft with the ground, The linear distance between the two
points is 760 feet, glving en average angle of descent af'ter
the first impact of 5°,

10,1.2 The propel;ers of the eircraft cut through the wpper-
most branches of the trees, and the severed branches, to-
gether with pleges of rubber :f‘rgm the propeller de-icing
boots, were the first items to be found along the wreckege ‘
trail, The left wing tip was severed from the alrcraft at an
early stage indicating that the aircraft was probably in a
slightly left wing~low attitude and the swath cut by the
aircraft through the trees ir1dicéted an increasing angles of
left bank, As the 1e¥‘t outer mainplane of the alrtraft
collided with the trunks of the trees it wes progressively
demolished, - At ﬁhe seme time the propellers and the fuselage
suffered incressing ‘damage by impact with trees and detached
pleces w;ere scattered along the wreckage trail.

104143 The rose of the aireraft, with the fuselage, centre
section empennage and right wing largely intact, struck a

12 foot~high anthi]i end the fuselage cartwheeled about the
anthill swinging through é.pproximaf}ely 180° and suffering
con@le’ce 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 slong the
wreckage trail,

 10.1.¢ The inbtensity of the fire melted and fused most of

the alluminium alloy of‘ the wing éen’cre section and fuselage.
The four engines were brbken from their mount:'mg's, and sekverely
damaged by impact and the subsequent fire. See Wreckage .

Plan appendix. 4.4
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10,15 A grouné search vas or-ganised using more than 160
policemen covering fthe area indiceted on the map at
appendix 1.7, The seerch failed to reveal any yerts of
the aireraft which hed been detached prior to'impz-:-c‘o with
the trees.

Condition of the wreckage,

12.2,1 The main wreckage was containéd in an area
approximately 60 feet by 90 feet and its disposition is
shovn on the wreckege plan at appendices 1.1 and 1.2.
¥ith the exception of the empennage, the fuselage aft of
the reer prcssui'e dome, and the left hand outer (No. %)
engine, the whole of the concentrated main wreckage was
badly dameged by fire. The photographs af appendix 1.9
show the extent of dgstruction. The wing assenbly,
comprising left and right imner sections and right hend
outer, came 1o west correct side uppermost. and had been
attached to fuselege and power. plants prior to impeact.
Thé right hand wing and flying control sucfaces were bedly
damaged by impsct and his ogcurred as the wing fell on
to the trees J.n o vertical movement, The emper;nage was
inverted with upper halves of the vertical stabiliser and
ruddertroken off, the gomplete right hend stebiliser and
elevator were elso detached, . The left hand inner (No. 2)
end the right hené jnner (No, 3) engines, together with
their respective propellers and nacelles were extensively
ineinerated, The fuselage nose section including the
cockpit was broken ﬁp and scattered jn an srea centred
approximetely 100 feet before the unearest part of the
main vwreckoge, The fuselage forwerd of the reer
pressure dome was completely déstroyed by impaet and
subsequent fire, the seats, interior fittings and galley
equipment teing scatyered over a wide area, The landing
gear assenblies were located in the main wreckage,. The
left hend ving tip was recovered some 600 feet from the

mein wredkege, parts of the left hand outer wing being
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located in th? flight path between these two positions.
Fire hed not occourred prior to impzct. The detailed
technicel report on the condition of the wreckage will be

found et appendix 1,8.

Tgchhioal Examinetion of the Wireckege.

10,3.1 The accldent site wes surveyed by two'lend surveyors
of the office of the Northern Rhodesie Goveriment Divisional
Surveyor, Mlola, who prepared a grid re:ﬁ'er;ence of the site
showing contour lines at one foot intervals, position of
large emthills end heig}lts of some trees in the wreckage path

which hed been cut and demaged, The grid reference was

"marked out on the site by the surveyors using stekes and

string, ioca‘tion of damaged trees referred to on the grid
drewing being indicaled by indexed pegs. The srea covered
by the grid was 168,000 square feet (840' x 200'),
10,342 411 items of the wreckage were examined at the site
for unusual features, relevent settings were recorded where
eppliceble end the parts marked or lebelled with the grid
reference in whieh they had been found, The position of all
significent parts of the wreckage are flotted on the Wreckage
Plan ot appendices 1.1 and 1.2
10.3.3 Various samples of ash, mc-fal and fabric were taken
from selected locations in the wreckage by the Chief Reseawch
Officer of the Rhodesian Selection Trust, Kalalushi, and
subjected to laeboratory exemination and anelysis to check
for evidence of explosive agents. U copy of the report
prepared f‘oliowing this analysis is contained at appendix 1.10.
10.3.4 i detailed technical report is at appendix 1.8,
However; exemination of significant wreckage produced the
following facts -

10¢3eled  Landing Gear. The loft hand geer assembly

wes in the “down" position, shown by both psirs of

down latch locking lugs in contact and fully engeged

with the actuating strut piston at bottom of stroke

(fully extended). The right hand gear agsenbly

/...
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-ectuating strut piston was also fully extended,

but the down latch locking lugs were broken;

this t3pe of breskage would oceur only if the lugs
were in the fully locked "down®™ position. In the
case of ther- nose gesr sssembly the ectusting strut

piston rod had frectured at the cylinder with the

“piston at the top of the stroke, indicating that

this egssenbly wes elso in the fully dowm position,
The lending gesr control lever was recovered spring
loaded in the landing gear "down" position.  The
deor operating ‘mechanism wes also found in the "open"
position, Tﬁere is no doubt that the lémding gear
was selected "down" end fully locked "down" at the
time of impact,

10.304.2 | Wing Flep System, The flap operating
op

handle was recovered damaged and burnt, the plunger

housing was loose on its quadvant which wes bent and

indicsted that the operating handle plunger was in the

5th slot at the time of impact; +this represents the
30° flep down position. The quedrent has eight

positions 109, 150, 20°, 259, 30°, 35°, 40° end 500.

- The plunger asseubly was detached from the operating

handle, thereforé no positive indication is given
by this\ control, although it is probable that the
seleotor was in fact ob the 30° position at the
time of im_p;ot. | The fiap. posifticn indicator had
markings on the dizl st thew300 position consistent
with the pointer havﬁ.ng proﬁably been in this
position, + 411 four flep actusting struts were
rgmo;rcred -. left hand units loose, vight hend units
in position. Pigton rod extensions were checked
but were considered unrelisble since the lef't hand
unli*cs'were wrenched from the wing in the crasﬁ

and the right hend units %veref:in the full flap "up"

position,  The right hand wing flaps would be

o
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forced into the "up" position in the crash and since
the hydraulic pipes to the sctuating struts were
broken the pistons would move with the flaps.

10,3443 Flying Controls, It is considered that

nothing signif ioen‘t cen be deduced from the position
of any of the i‘J..ying controls and surfaces, The
only compornents that might have »given some indication
were the trim teb actuators, However, these are
cable cperated and were Torced to the extreme in

one dircetion, the direction being dependent on

the order of breeking of the operating csbles,

1043 4lio bt Engine and Propellers, . examination of

v the enyines end propellers revealed no sign of
failvre or malfunction prior to impact., Inspection
of the propeller stop ring assemblies confirmed
that the angular setting of all propellers was in
the constent speed range.  Therefore, it is
considered that the engines and propellers were
opereting in a normol menner and. developing pover

at the moment of first impact.
1043k 5  Altimeters., w1l three altimeters were

set at approximately the cor;'ect L¥H for Miocla
airport at the time of‘ the accident, The controller
had given 1021 mb (30,15" Hg) and the altimeter
pressure settings -were i~
18t 1'?:‘&1050‘5 instrunent 30.14L" Hg,
2nd Filot's instrument 36‘16‘-: Hg.
Nevigetor's instrument 30,17" Hga
Thc pointers on all alt:'me"cers were locse and the
readirgs unreliab]_je. See appendix 1,11 for a
report by the United States Civil <eronautics Bosrd.
10.3.5 During the period 24th to 30th September, the
wreckage Was transported from the crash site to the

hangar at lidola airport where the major ccmponents and

[
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those parts v}hich could be recognised were placed in

their velative positions on the hengerr floor on a planned
layout of the aircraft. See sppendix 1.12,

1043,6 Following removal of the wredksge from the accident
site, the sres where the wreckagé and bodies head lain
between grid line 64 end the track (shown on eppendix 1.1)
was then reked end sifted using 3" sieves. This operstion
produced further pieces of the oircraft, cartridges, cert-
ridge -cases, bullets, coins end small items of personal
proi:erty. With the exception of the sireraft parts all
items were Landed to Forthern Rhodesia Government C.T.D.

representatives, The raked residue which did not pass

" through the sieves was colleeted and moved to the Kdola

alrport hanger for further investigation,

10.3,7 The large fused blocks of metal s‘elvaged frow the

fuselage eni centre wing area were broken inte small pieces

awd eny visible unmelted perts suspended in the blocks

removed for identification and examination. The thinner

sections of blocks were broken by sledge henmicr and

chisel, but 1t was necessary to bresk up the heavy blocks

by steam hemmer,

10.3.8 £11 fused ifems and burnt rubble still adhering

to the vwreckage wes removed and this, together with the

residue from the breé\king operetion ahd heaps of debris,

shovelled frow the crash site, wafe sifted through " sieves.

This second sif’cing_:voperation produced fuprther pieces

of -the aircraft, certridges, cortridge ceses, bullets,

coins and amell itemsh of personel property.

10,3,9 o cssist in the deteiled technicel examination

of fche wreckage all items removed from the crash site

were segregaoted in the hangar in the following divisions:-

£1) structurel parits of the aircraft that could

be identificd together with the pover plants end
propellers were placed in approximate correct

positions in the circraft layout mentioned at

10.3.5 above,
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The respective hydraulic , pneumetic, electrical
systems, etc.

Sinell unburnt pieces that could be identified
ss some part of the wing structure,

Sipall burnt pieces and pileces embedded in fused
blocks that could be. identified es parts of the
wing structure,

Smell unburnt pieces that could be identified
as perts of the fuselage structure,

Smell burnt pisces and pleces embedded in fused
blocks thet could be identified as parts of the
fuselage structure, .

Troken pieces from fused blocks frord vwhich &1l
visible unmelted pieces had been removed,

Dust from sifting operations.

Emell misgellaneous parts, bolts, nuts, small
cebin articles, ete,

103,11 Special Technical Investigations end Tests

104341141 The three altimeters recovered from the first
end second pilots end neavigetor's flight penels vere
forvearded for detziled specislist examinetion end
report to be cerried out under the auspices of the
Civil i‘eronaut-ics Bocrd, Wwashington, The relevent
report is at eppendix 1,11,
1043s1% 42 Bamples of ash and burnt wreckage telen
from selected positions at the accident site were
snelysed aﬁd checked for the presence of explosive
agents, with negative results, The relevant report
is at appen@ix 1.10.

- 404341143 411 residue from the zccident site was
reked together and sifted to retrieve all ammmition
reportcd to have been carried in the eircraft, and

to secxrch for any bullets or missiles inconsistent

with the weapons carriéd in the aircraft, .1 the

same time & seesrch was made for any foreign cbjects
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or parts of such objoots wiich could have contained
explosive agents, The result of these searches
was negatives
10.304%24 411 fire-arms and smmunition recovered from
the wreckege viere token by the Northern Rhodesie Police
vrh§ carried/ou'b appropriaty inves tigaﬁion. This
investigetion proved thet none of V't‘;he bullets in the
fire-exms had been fired., .. report of the ballistics
expert is attached et sppendix 1,13, |
10.3:1145 411 parts of the eircraft were exsamined
- for bullet holes or signs of explosion or sebotege.
Oertéin items vere segregated end formed the subject
of special investigations by the Forthern Rhodesia
Police and by Swedish Governiment cxperts. No bullet
holes or evidence of schotage were found.
10.3.12 4t 1430 (AT on 2nd Tiovenber, 1961 » the hangar at
Miola airport, conteining the wreckage, was locked and
sealed in the presence of two meubers of the Investigating

Boerd,

BT 3 COLKENTS /1D FINDINGS

RECONSTRUCTION OF FLIGHT UP 20 THE )’;CCJ])EE:ET

11.1 The jnfori‘x;sLtion available to permit a reasonable recon-
Stfuction of the flight is vague and :’mcompleté. The time
of departure from Leopoldville was 1561 (LT end the followitg.
i:os.iti‘on, reports were mede during the fligl{t:—

Over reporting point 432E (07°40'S - 30933'E) et 2035-GMT

ibeem Kasane. ' at 2106 @
ibeam Fdole (NDB) ; ; at 2147 GuT
Over Kdole sirporid : &t 2210 GNT

Conséquently, “there mist be some conjecture in any attempt to
reconstruet the £light or what should be bonsidered as the most
1ikely route followed by the aircraft.,  See appendix 1.3, This

will be particularly true for the portion of the flight between

{ ¢

Leopoldville and the point where the position report was made. at 3 )
‘ o e

“
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2035 Gif,  The flight plan indicates fhat the initial cruising
eltitude showld have been 13,500 £t (FL 135) but at 2035 L2
the aircraft reported cruising &t 17,500 feet (FL 175).  Since
there is no infication as to when the aircrait climbed from FL
135 to FL 175, this part of the flight has been camputed as

if the climb %o FL 475 was mede immedistely after teke-off
from Leopoldville. Tt hes also been assumcd the climb was
made in still air at a true airspeed of 184 knots.,  This .
climb should then have taken sbeout 36 mimates and should have
covered sbout 108 nsuticel miles over the ground., The only
upper wind information available to the Board for FL 175

covers that porticn. of the probable route from reporting point
4328 to Ndola airport. During the period of the flight this
winé is believed to have been 070° - 100°(T) at 10 %0 15
‘knots, Tor computing purposes a wind of '085°(T) at 15 knots
has been used for the /portion of the flight from 4325 to NCola
airport and it has been assumed thet for the portion of the
flight Leopoldville until reporting time 2035 GWT the_ wind was
wesker and from the Best;  a wind gpeed of 5 to 6 knofs hias
been used as the ovérage for this purpose.

41.2 The most likely route followed by SE-HDY between Loopold-
ville end reparting point 432B was direct to en epproximate
position G4°35! South, 29°25¢ Eest, then down Lake nga@*ﬁl{&
to repgrting positioﬁ L3328, |

11.3 The computetion for the portion of the route thet is most
likely %o heve been followed after 432B has been mede in reverse,
iee, starting from the time over Ndela eirport st 2210 GKD,
Lt 2147 GAT the aircreft reported sbeam Niola, - This was 23
" mirutes before crriving over Mlola, i VLL' bearing {GDK 279)
faken at the time of this repbrt'i.ndicates thet the sircraft
was then due East of Ndolae airport. Lssuming the aivoraf't
travellcd at an average ground speed of 255 knots (240 TiS
plus 15 knc;t tail wind component) from where it was at 2147

GMP until it reached Féola, it would be Togical to sonelude. o
: , ;
AR
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12,

‘that the zircraft wes then 98 naubical miles from Ndole over
position 13°00'S, 30%19'%, The distence from sbeem Kesama to
the assumed position vhen the aircrol+t reported 2t 21 L7 GI is
170 neuticel miles, The elapsed time for Ghis porticn of the
flight was 41 minutes. This inCicetes 2 ground speed of 248
knots which would appear rea.soné.bly consis ‘oeﬁt with knowmn and
agsumed oircumetences, The didtance from sbearm Kasama %o
reporting point 4325 (on a dirsct line from 432B to position
assumed at 2947 GJ'T) is 15C nautical miles, This portion of the
tlight tock 31 milmates and indicates that the gromd speed would
have been 290 knois, This ground speed is not consistent with
the other section of the flight and in ‘view of reported wind
conditions eappears to be unlikely., Since the ground speed
South of the point abean Keseme oppears ressconable and consistent,
the computed ground speed of 290 knots would appeer 0 suggest
that the sircreft covercd e shovter distance then 150 néutical
miles between 2035 GiT and 2106 GhT, znd was prebably 22 nouticsl
miles to the South or Bouth Zast of 432D when it reported as

being over this reporting point.

DISCUSSICIT OF THE TVIDENCE

12.1 There is cvidence that en intended flight using either CO-RIC
or SE-ITLY to carry I, Ha:mnarskjold to Ndola was proposed on
Sunday morning to stert at 1600 GIT on Sunday 17th Septenber,
1961, In fact SI-EDY wes used and tock ‘off 9 minﬁtes eariy at
1551 GMI.

1242 Captain Hallonquist apperently did not wish Lo file a
flight plan for this Last flight, snd the .7TCO Leopoldville
suggested at 1500 GLT thet he should file a departure plan

fc;r destination Iuluabourg. Hallonquist dié so and on.it-
stéted his endursnce was 13 hoﬁrs 25 minutes.

12.3 The U.N, Jir Coumender, :Leopoldville s kmew only 45 mimutes
prior to take-off thet destinetlion was Ndola, o one excoph
the aircraft crew concerned eppesred to have any knovledge of

the proposed route and flight level, - This routc proved o be

foe.
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‘entirely ¢ifferent from that followed by C(C-vIG, the aircraft -
cerrying Lord Lansdowe , Which was to errive and deport idola
before the errival of &L-BLY, fhe aireraft cerrying kr. Hammer-
skjold. The route f’ollovugd by SE~ELY was e:parvently Leopﬂold-;
ville Lake Tangenyike and then South to abeam iKola.
12, SE-BDY dié not contact Neirobi FIC but ves. in H/F redio
gontact with Balisbwc;y FIC from 2002 GLT, when it ves still oute
side the belisbury FIR, During subsequent conversstions until
it wes handed over by FIC to Ndola spproach at 2152 GMT, the
aircraft passed information comprising an abbrevicted flighf plan
giving flight level, rcuting and ETis Ndola. |
1245 From 2135 GIT the sireraft worked Mlolae approsch on VEF
during _whiéh time it was cleared to commence its descent at &9 57
GII from 16,000 feet to 6,000 feet, end was ssked to report 'top
of descent”, It did not do so but présumably commenced its
descent ot that time and flew overhead MNdole sirport from Lest
to West at epproximstely 2210 GHT Sunday 17th Septenber at
normel circuit altitude or less, The aircreft was asked to
report reaching 6,000 feet after stating he wes overhead iiols,
but failed to do =o.
12,6 When over the airport 'bhm‘a aircraft was hesrd and observed
by a number of Witnesses none of whom noticed anything unusual
in its flight, The flashing red anti-~collisien light on top
of the aircraft fin was operating and the navigation lights
were switchqd"on s teady™s V It hed already indiceted
its intention to land et Idola as it had given an Bl of
2220 G:T,. &@ﬁ‘-BDY epparently flew overheed Ndlola yedio beecon
2,5 neuticel miles West of the airport and spparently continued
on a normai procedure turn and letdovn. The aircraft was ‘
reported as low over i;he beacon end very low during the -
procedure turn,  [Llthough it had only been cleersd down to
6,000 feet MER (1840 feet above Ndola‘aeroc’lrome) it did not
report as having reached ’tiqat altitude and, in fact, hit tree/s
and the ground at & shellow angle of 5° or less, et vhat
appears tc hove been normal epproach speed, et en altitude

of 4,357 feet MER with its undercarriage locked dovn, flaps
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‘ partialljr'ex’cended, and with all 4 engines developing power snd
81l the propellers in the normal pitch range, heading towards
the Ndole radio beacon on a landing approach, The 3 cockpit
altimeters were set correctly, within fine limits, to the QNE
setting given by Ndola. These altimeters are American instruments
and cannot be set to QFE settings ab Rhodesian altitudes; in
eddition, it is normal Tpansair practice to set all altimeters
to QNH, However, had it been possible to set the captain's
and first officer's altimeters to QFE, then by sebting one at
NH and the other st QFE a'simple subtraction of indicated
heights would have given the height of the asrodrome as a ¥
check of the instruments,
12,7 . Smoke from a factory cﬁirpney‘ neer the ajrport may have
been drifting across the approach to runway 90, but it is
considered that this had- no beari-ng on the cause of the
eccident as the pilot of a DO, which landed at 2035 GMT saw
the smoke but had no dii‘f‘icultjr whatever in carrying out a
viswel approsch and landing. 4s the surface wind speed and
directi‘on did not alter appreciably betwsen the time the DOl
lended and the time of‘ the crash, the smoke conditions at
the time thet SE-BDY wes carrying out its approach would be
similar Yo those seen by the pilot of the DO,
12,8 No, 2 engine of SE~BDY was sllgh‘bly demaged by one small
calibre blﬂlat on the morning of Sunday, 17th Septenber at
Elisabethville. It was thoroughly -inspected and repaired by
_“the afternoon of the same day at Leolsoldville. The Iransair

medntensnce staff carried out a very thorough inspection -
of the airopaft and né further dam‘ag_ev Was fq\md. The
Investigating Boprd has no reason to.doubt the serviceability
of SE-BDY for this flight, / | f
12;9 &lthough Ahreus and Litton had flown from Leopoldvillev
to Elisabethville and return on the night of Saturdsy, 16th
Sep‘ben&oer, Captain Hellonquist had not flown for over 2l

hours prior to the flight to Ndpla and eppeared 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 Héllonquist was salmost certainly seated in

the aircraft captaints seat at the time of the impact and
co-pilot Litton was almost certainly in the starboard pilot's
seats The three pilotsv were well qualified and were
experienced on the D06 and had each flown over 100 hours in
the Congo within the 6 weeks prior to the crash.

42.11 SB-BDY may have been earrying two parachu_te f‘léres 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.

12,42 There is no evidence that special security arrengements
for this aircraft were made at Leopoldville, therefore the
possibility fo’r a Baboteur to place an infernal device on
bosard this sircraft prior to take off, or to otherwise
interfere with it, cammot be precluded. However, no evidence
was found Which points to sabotege as the cause of the crash.
There is no sign of expiosion or fire in the air, and the
sircreft appears to have been under full combrel until it hit
the trecs, and all remaining control sys’cefn parts appesar to
have been in good o;‘dezz at the time of impact.

12.13 No evidence has been found to support the suggestibn
that SE-BDY was shot down by ground fire or by offensive |
sircraft. In fact the woight of evidence is all against such
actions having tekén place: The sircraft indicated that once
it crossed into the Salisbury FIR it intfended to remain
outside Congolese terfit‘ory. SE-EDY had its normal night
flying lights on when in the vieinity of Ndola - these
included the anti-oollisioh 1iéht which would be visible

for miles, It is unlikely that ths captain would leave these

lights on if he realised he was being shot at or chased,

Joon
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or even if he was concerned sbout such action being taken ageinst
him, The one Katangese Fougs fighter bomber trainer was
examined at its base ot Kolwezi by some menbers of the Boerd and
the calibz;e of its two machine guns noted, No .suc:h celibre
bullets (oz' any bullet holes) were found in the wreckage. In
fact no bullets inconsistent with weapons carried in the
elveraft were found, ILocal witnesses at Kolwezi have stated
that the Fouga had never been operated at night, After
examining information from the aircraf't mamufacturers, the

Board is satisfied that Ndola is beyond the Fouga's combatb

renge from Kolwezi - the only mown airfield from which it

could operate, The aircraft commender stated that he had never
violated the Federsl border and thaet he had never shot down an
alrcraft. There was no radio transmission from SE-BDY indic-
ating that it was being, or had been, shot at or attacked and
there was no evidence of bullet or shell injury to the crew
which might have prevented such ‘trensmission, Up to approxim-
ately 2210 GMT on 17th September the pilot was in contect with
Ndola tower and was acting and talking normally and the aireraf't
was seen and heard to be flying in a normsl manner, From that
time on, for the rempining 5 minutes or so of the aireraft’s
flight, it was under cbservation by meny police officers on duby
and by three witnesses in particular, except for the last 20 or
30 seconds 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 anyth;pg resembling parts of a shell, grenade
or rocket have been found and no bullet holes or damage
qonsistent with of fensive act':‘.ox‘; haveé been found in the wreckage.
Neither of the pilots made sny transmission which indicated
trQuble or alarm from the timeﬁhen it was overhead Ndola to the
time of the crash (2215 GMI a.pprox.); The aircraft crashed on
tiack, and the wheels and flaps were dévm - which agein points
to a normal descent and approa‘ch. If the aireraft had been-under
attack or if the pilots had been worried about such a possibility,

the logical thing would have been for them to retract the wheels

[+e
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and flaps, increase power to take avoiding action, switch out the
lights and warn the aerodrome. The weight of evidence cleariy
predominates in favour of a situation that was normal and
correct, except that SE-BDY was ebout 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 intentionally,
12,44 The overwhelming weight of relisble evidence is that at
the time SE-BDY was the only aircrsft in the air in the vicinity
of Ndolas
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 beginming of the ground fire which exbtended
back from the final wrecksge point some 120 yords, which is some
200 yards efter the sircreft first touched the tree tops. The
first pieces of wreckege of the alrcraft 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 boots, then
the port wing tip, pieceé of port outer wing, propeller blade, etc.
There was no evidence of fire damage on those pieces which were
not in the area of ground fire, .
12416 Medical evidencs shows that two bodies were found to have
bullets, fragments of exploded cartridge cases and percussion caps
in the skin, the subcutaneous tissues or the muscles.  These bodies
had emmmnition in their vieinity in the wrecksgs, and the orient-
ation of the bullets within the tissues did not support any
contention that théy had been fired from sny consistent direction.
The pathologists consider that these injuries resulted from.
explosion of smmnition iﬂ the fire, The bulléts found in the
" bodies have been microscopically examined by bellistics experts
a.l‘fxdk it was ascertained that they had not passed through the barrel
of & fire-arm. Three or four other severely burned bodies were
found to have pieces of partially melted aircreft metal super-
ficially sited on them. The pathologists considered that this
resulted from the incineration of bodies in the presence of air-
craft wreckage and in no way suggests fragmentation from an
explosion. None of the foréign objects was found in an individual

in any way responsible for flying the aircraft., No other bodies
were found to have any foreign metal fragments in them. The summary

Jiie
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and conclusions from the medicel report sre at sppendix 3.3,

12417 The temporary survivor of the crash made several s’qaterxents
during the 5/6 days he Was in hospital. Medical evidence regarding
this is that those statemsnts mede on the 48th ,September‘ are unreliable
because he was delirious at that time and that statements made during
the lest 2, hours of his life, with vegard to sparks in the sky, may
also bave no significance as he was then uremic and par{ of the fir*“bure
of this disease is spots and flashes of 1ig,ht before the eyes.

12,18 The route faken by the pilot of 00-RIC was virtually direct
from Leopoldville to Ndols end passed within 60 miles of Kolwezi. The
edreraft was in radio commmication with both Kamina and Elisabethville
and had 1ts anti-collision bescon snd navigation lights illuminated,
Until a short time befors departure it was generally believed thet this
sireraft would be cerrying the U.N, Secretery General. 00-RIC arrived
safely at Ndola without eny interference en i-oute.

12,19 Tﬁe possibility that one of the three Amsrican DC3 sirveraft
parked (2 at Ndola and 4 at Elissbethville)might have been in radio
contact with SE-EDY and may have instructed it o divert or had kmow-

ledge of the intention to Ao so wes investigated. The evidence of the
senior hmerican officer end of the other two aircraft captains is that
there was no communication by any of these three aircraft with SE-BDY,

12,20 The remains of the airveraft control mechanisms ; power plants and

systems have been meticulously examined and no evidence was been foun;i
of failure or malfunction. This fact, together with the evidence

at the orash site and of the mass of the obse:c‘veré’ evideﬂ‘ce‘ as

%0 the aireraft's behaviour, indicate that there was no bechnicel
defect or structural or meterisl failure.

12,21 Tt was noted that the circreft captain's altimeter, which

was in comparatively good condition, was found disconnected from the
statié supply. However, had thgre been a brezk in the sfatic line as
& result of discomection during flight, the effects would have been
immediately opperent as €he captain's VST would have remained station-
ary, end the sirspeed indicator and altimeter would have under-read,
i.c. the indicated helght would have been lower than bhe actusl heighb.
In other words it would have exred on the safe side. The Board camnot
see how ’ahis‘ can have any significance as a _cauéal factor in the
acoldent, -Additicnally, s the co-pilot's and navigator's

static instruments were ocomected to a sepavate supply any

[oe.
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discrepancy in the reesdings should have been obvious. The
simple misreading of an altimeter, however, cammot be ruled out
as a possibility, |
12,22 Amounts of up to 7% of carboxyhaemoglobin were found
in the two pilots in contro}, the radio operator and Mr. Serge
Barrau as well as 2. in Mr, Hanmarskj&ld"s body, while all
others which it was possible to test were negative., The
pathologists have stated thet these emounts are not significent.
12,23 Because the aircraft flew over the airport and away to
the We.st, some of the witnesses thought that it was going
elseWhere or was commmicating with another stetion, Similarly,
when the éjro_rjaft 444 not land soxﬁe witnesses thought that
M, Hammarskjold hed changed his mind and hed diverted. the

sircraft back to its sterting point or to Hlisabethville.

' However, the investigation has satisfied the Board that the

siveraft was almost certainly engaged in some form of procedure

furn preparatory to & landing approach.

SEARCH AND RESCUE AGTIO'\'

13,1 The velevant documents defining Search and Rescue action
to be taken in respect of a missing aircraft ere:-
134141 Y"PROOEUILJRES FOR SEARCH ANMD RESCUE WITHIN THE
 SALISBURY SEARCH AND HESCUE /REA" - Reference
334/5 dated 6th October, 1959.
13412 MATR TRAFFIC CONTROL II\%’MUOTION&" Depar tment
of Civil Aviation d&ted September , 1960,
1341,.3 "STATICN STAIDIG INSTRUCTICHS - NUCEA -AIRFORT"
| dated June, 1961
13.2 The aLove domments state inter alia in this case
that initiating action »houlu have been taken by Ndola
ATS Uni‘c thirty minutes ei‘ter the latest BTA of SE-EDY,
ivea at 2245 GNT. In spite of the fact that the MINCERFA"
signsl was not origm&’qed wtil 2342 GMT and was nob
despatehed until GC16. GMI, ofher correct action wes

teken by Mdole airport staff, : /



A/5069/add.1

Amnex IT
Page 3k

14

13,3 The 470C Mdola conbimed to try snd contect SE-EDY on
both VHF chenncls from 2215 GLT onwards and queried Nlole
police for reports«f an aircraft cresh, He elso communicated
with Salisbury FIC and. initiated a "communicetion search" and
checked other asrodromes for news,

134y The Ndola end Fufulire police crginated g:r-ounc’l‘ search
action by sending out Land Rover patrols in the early hours
of the morning from both places to investigate a report of

& flash in the sky Torth West of Ndola. Th@se‘patrols which
started at 0145 CiT found nothing significant. The Ndola
control tower was closed at Q115 GNT snd there was a communi~

cator left on duty who knew how to contect the Airpert Manager.

13.5 The RR4F sesrch sction which sterted on Mondey morning was.

finally suceessful at about the same time as ground repmj’cs
from ifricans resched police snd sirport authorities,.

1346 If the Jdricens who witnessed the crash or hesrd the
explosion had reported the fact teo any authority they could
have led poelice or rescue vehicles to the scene of the accident
vefore daylight. o such report was mede until sbout 1300 GNT
on Monday 18th.

14,1 Iniview of the diversity of opinion amongst witnesses as
to height above ground end as to what Lights were showing from
SE-EDY wnilst over or in the vicinity of Ndola airport, en
experiment wes carried out using a IC6 aircreft belonging to
Transair, ant flown by a Transair crew with one of the Board's
observers (who is elvo the Lirector of Flight Opsrations of
Trenseir) acting as second pilot. Two members of the Board
were in the aircraft cbhserving the flights.

1442 During this ex_perirrﬁnt the aircraft was flown over Ndola
airport and out over the crash site on the night of 9th October,
1961, moking five different runs at verying heights with diff-
erent combinations of lights showing, st different power
settings and speeds. Full details of these flights &re; at
appehdix 141k,

14.3 During these tests the pilot follovwed the let-down
pattern deteiled in the Jeppesen route manuel es used by
Transair crews, and on each occasion it ves noted thet the

pircraft flew over, or very close to, the crash site and -

on epproximately fthe same heading 25 the swath through

/ovs
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the trees. (The cresh site in the forest was identified by
Police Land hover iehic;les stationed there with their head-
lights illuminated).

144l Whilst this flying was being carried out all but one of

the relevant witnesses were placed in the positions they held

on the night of the accident and were accompsnied by members or
observers of the Bosrd, These Wimessés were given forms 1o
complete which requested information regsrding height, direction,
noise end lights of the circraft being used in the tests as
conpered with what they sew and/or heard on the night of the
accident,

145 an anelysis of the results of these flights, together

with discugsion with the witnesses af the time, shows that

the majority of xvi'tneéses were emphatic that the aiveraft on

test was never as low as SE-EDY on the night of the accident.

&5 the lowest fiight during the tests wes 6,000 feet (1840

feet above ground) over the airport and 5,300 feet (934

feet sbove the tree tops) ‘over the cresk site, it would seem

to indicate that SE-EDY wes low over the airport end very low
during the twrn to approach the airrvort. In fact this poinits

to SE~BDY being below 6,000 feet NER when overhead the airport
and certainly much lover than the obstacle cleorence limit

of 1,660 feet (500 feet above the airport) specified on the
Ndola approach chart in the J e;ppc.asen Route Menual, after
passing over the airport snd durdng the furn to spproach.

The majority of the witnesses indicated that SE-BLY was
showing its flashing red e.nti~collision light and nevigetion
lights on "steady", with the power get'tings aﬁd-speed
cénsistent with a nocrmal circuit and approach.

1.6 In additiom, tv;ro special flights were made using

DC3 aifcrai‘t with merbers of the Boeard flying in the

aircraft as observers on eacﬁ occasion, The first flight
\%.ras mede ot night, ca_t'z;y‘ing out an instrument procedure
let-down to Xdola :ercdrome, to investigate whether the town
and sercdrome lights may have been confusing %0 e pilot
strenge t;J the arsa. 'It was agreed that the lights did

not casue. confusion. The secoﬁd Llight was made jJr;m&diﬂtely

/..
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before dusk to similate es nearly es possible a PC6 cerrying
out & procedure spproach, . The speed Wos. mointained. gt 140
knots. In each case the test airoraft flew approximately
overhead the crash site on approximately the same heading
as the crash swath through the trees, and the Boerd is
satisfied thet SD-ELY was carrying out a procedure approach
vwhen it creshed.

15, CCNOLUSIN®
15.1 The eircraft was correctly certificated and had been
maintained in accordance with the approved meintenance .
schedule, | ‘
15.2 The zircralt wes corregtly loaded With the € of G within
prescribed limdts, .
15.3 o evidence could be found to suggest failure or mal-
function of the aircraft control mechanisms; power plants or
systems, The evidence at the -crash site and thé mass of
observers' evidence es to the aircraft's behaviour indicate
thet there wes no technical defect or structurel or meterial
failure,
15.4  The three sltimeters instelled in the aircraft were
recovered and it was possible ‘jbo determine that the correct
SN for Wdela wes set on each insftrument,
15.5 The crew held valid 1iée1ioes appropriete to their dubies
end hed not exceeded the prescribed fllght time limitations.
15, 6 411 navigatiocnal eids and radio facilities at
ldcle were fully serviceable and opefa‘ting at the time of
the aecident,
157 The viezther ot the. time of ths eccident was fine with
8light smoke haze and the night wes dark and there Was no
cloud,  The moon wes in its first Gusrter spd set at 2224 GuT,

15.8 EE-HDY had Dbeen cleared by the 4TC0 ole ciown to

6,000 feet UER afber checking the QNH and was asked to report

reaching 6,000 feet, The airersft did not report reach:mg

6,000 fuet but passed overhead Ndola edrport and overhead

(or neerly so) the Wols DB, Tt had r..lmost completed . the

procedure turn when it struck the free tops. - Tts wheels
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were extended and the flaps partially ex;bended at the time.
The aircraft first touched the tree tops at a height of 4,357
feet MR, Ndole eirport is 4,160 feet MIR,

15,9 SE-BLY was showing the correct extermal lights up to
the time of the accident,

15.10 The pathologists have stated thet no medical cause

for this accident hos been found snd that theré exists no
medical evidence of sabotage.

15,41 I'IC Selisbury snd Ndola Tower hed sufficient informa-

_tion regerding SE~FLY's position, destination and Efs for

their control purpcees.

15.12 The Control Tower was closed down at Ndola airport onl
the night in guestion after INCERFL action had been initiated
but not resolved, 4 commrnicator wes on duty throughout the
night who .cc-uld have rccalled staff if required.

1 5.13" Certein ifrican charcoal burners could have reached
the crash site by 2245 GIT end led rescucrs to the crash

before déyliglat had they so wished.

16,1 The Iuvestigating Boexd is of the opinion thét the
evidence availeble Goes not eneble them o determine a
specific or definite cause.
16.2 The following list gives the Board's opinion of the
possib:ili’cies. The order of listing is no% inten&ed to
indicate eny degree of priority.
16,3 The wilful act of some person or persons unknown which
rﬁight have forced the aircraft to desceﬁd aﬁd collide
with the trees. |
16.5.1 Comment. The Boerd is of the opimion taking
inté consideration the extent of*. the dfestruc:tion of
the aircreft end the leck of surviver's evidence ’
that this possiﬁili‘cy cannot be completoly fulec‘l out.
The Boerd is, however, satisfied, on the ';reight of
eviaencé ‘availsble to it that it is an unlikely

3

~ possibility.
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16,4 Some undetermined defect in the engines, the airframe,
control mechanisms or systems, beyond the power of the crew
to remedy in the air that might heve induced the forced
descent of the aircraft,
16,441 Comment. Despite intensive exemination of
the wreckage no such defect has been discovered,
The weight of evidence suggests that the aircraft was
ajrworthy and fully controllable immedistely prior to
collisicon Wi'bh the trees.,
16.5 Descent of & fully controllsble aircraft into the
trees dus to (a) some misunderstanding of the aerodromealtitude
or (b) some sudden incepacitation of the three pilots on board
or (o) some misreeding of the aircrafi's al‘“ti.meters or (a)
some incorrect altitude indication on at leist one of the
aircraft's three altimeters, or some combination of (a) o
(a).
 46.5.1 Commemt, In the opinion of the Bosrd the

probable cause of the accident lies within this group.

’(/ 1\_/(
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ANNEX III

REPORT OF THE RHODESIAN COMMISSION OF INQUIRY

To HIS EXCELLENCY SIMON, EARL OF DAL HOUSIE, Knight Grand Cross
of the Most Excellent Order of the British Empire, upon whom has been
conferred the Decoration of the Military Cross, Governor-General and .
Commander-in-Chief in and over the Federation of Rhodesia and Nyasaland.

May it please Your Excellency,

We, the Commissioners appointed by Your Excellency in terms of the Federal
Commissions of Inquiry Act, 1955, have the honour to submit -our report, Qur
report is unanimous,

We were directed to inquire into:

“The cause or causes of and circumstances surrounding the accident involving
aircraft SE-BDY near Ndola during the night of the 17th September, 1961, including
any matter or circumstances relating to the preparation for and flight of the aircraft,
the accident, the deaths of the occupants, and the conduct of any person or authority
concerned before, during and after the accident.”

PROCEDURE

Before entering on our inquiry we caused to be given in newspapers of the
Federation and to be broadcast by the Federal Broadcasting Corporation notification
that the inquiry would be held, coupled with a request that persons who might have
any information to give to the Commission would do so. The Beard of Inquiry
appointed under the Federal Aviation Act had before given very extensive adver-
tisement of its presence and its desire that anyone who had any information to give
should come forward. We also sent a request to the Chairman of a Commission
of Inquiry appointed by the United Nations Organization asking him to notify us
of any facts which he thought might assist us, We, for our part, and the Federal
Government before and during our inquiry have made available to that Commission
all known information. At the end of our public sessions a reply was received to
our request which indicated that that Commission had no further information.

Evidence was led on behalf of the Commission by Mr. F, G, Cooke of the
Government Solicitor’s Department. Counsel who appeared were:

Mr. Roland Adams, Q.C,, on behalf of the Swedish Government to have a
general care for the interests of the Swedish persons, whether individuals
or companies, who might be concerned in the matter and who were not
separately represented.

Mr, Geoffrey Lawrence, Q.C., with him Mr, P. J. Stuart Bevan on behalf of
Her Majesty’s Government in the United Kingdom.

Mr. C. 8. Margo, Q.C., with him Mr, R, H. Streeten on behalf of the Federal
Government and the Federal Department of Civil Aviation,

Dr, R. H. Mankiewicz appeared before the Commission to represent the United
Nations.

Evidence was given before the Commission in public at hearings at Ndola from
16th - 20th Januzry and Salisbury from 22nd -29th January, The evidence was
given on oath or under affirmation, but there were two witnesses who could not be
brought before us and earlier statements by those witnesses were *admitted. One
technical report was also received without evidence.

The procedure adopted in regard to the hearing of the evidence was that the
evidence was led on behalf of the Commission by Mr. Cooke. Then all Counsel, in
an order determined in each case by themselves, asked whatever questions. they
wished, Then the Commissioners asked questions. Counsel were not limited in any
way in their questioning, and were allowed to question the witness again if further
matters occurred to them as a result of other questioning. Witnesses were recalled
when that was suggested. At the start of the Commission, Counsel were informed
that if they thought that any person who had not been called should be called
they had only to tell the Commission and the person would be called if possible.
No such request was made.

At the conclusion of the evidence we had the advantage of addresses by
Counsel on the issues and evidence,

"'We must express our very great appreciation of the assistance we got from
the earlier inquiry which had been held by the Board of Inquiry. That Board had

/A
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obtained statements from more than 130 persons, and the statements were available
to us. We called as witnesses a] those whose evidence we thought was relevant, In
addition’ some persons came forward on their own initiative to give evidence to
assist us, We heard evidence from 120 witnesses. The record of the evidence con-
tains over 750 typed pages. In addition several lengthy technical reports were
before us. ‘ '

We inspected the scene of the crash from the air and on the ground. We
inspected the Control Tower at Ndola Airport, And we inspected the wreckage of
the aircraft SE-BDY which had all been collected into 5 hangar at Ndola.
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FORM OF THE REPORT

The report is divided into the following parts:

Part 1. Introduction.
Crew and Passengers.

Part 2.  Geography and Navigating Aids,

Part 3. The Weather.

Part 4. Planning and Preparation for the Flight.

Part 5. Conduct of the Flight.

Part 6. The Accident.

Part 7. Examination of the Scene and Wreckage.

Part 8.  Causes of Death of the Qccupants of the Aircraft.
Part 9, Alerting, Search and Rescue Action.

Part 10, Causes of the Accident.
Part 11. Conduct of Persons and Authorities after Accident.

Appendicest 1.  Examination of Eye-witnesses’ Statements.

List of Witnesses.

Map of Countries and Routes. (See ANNEX XII)

Map of Ndola and Country to Crash Area.

Photographs of Crash Site.

Wreckage Plan. (See ANNEX XIV A)

Enlarged Portion of Wreckage Plan. (See ANNEX XIV B)

IR

Times

Throughont the report times are given as Greenwich Mean Time, The local
time at Leopoldville is one hour in advance of G.M.T. The local time in the
Federation is two hours ahead of G.M.T. Where there is need to refer to the date
in September it is set out.

Abbreviations
The following abbreviations are used:

AT.C. Air Traffic Controller.
C.A8.0. Civil Air Search Officer.

E.T.A, FEstimated Time of Arrival.
FI.C. Flight Information Centre.
F.LR. Flight Information Region.
FL. Flight Level.

M. Magnetic.

N.D.B. Non-directional Radio Beacon.
N.R.P. - Northern Rhodesia Police.

QDM.  “Q" Code symbol for the bearing to be steered in zero wind to reach
the radio station concerned.

QF.E.  “Q" Code symbol for the pressure setting to be set on an altimeter for
- it to read zero on landing. :

ON.H. - “Q" Code symbol for the pressure setting to be set on an altimeter for
: it.to read the aerodrome height on landing, above mean sea level.

R.C.C.  Rescue Co-ordination Centre,
R.R.AF, Royal Rhodesian Air Force.
T. True. ,

VHF, Very High Frequency. ’

¥ All appendices are not reproduced. Those which appear as
" annexes to the United Nations Comulssion report are
indicated. The others are on file with the Secretariat and
may be consulted by ilnterested delegations. / ‘
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Part 1

Introduction. Crew and Passengers

A Swedish aircraft company, Transair Sweden A.B.,, in September 1961 was
operating in the Congo Republic from Leopoldville under charter to the United
Nations, It owned a Douglas D.C.6B, an aircraft powered by four Pratt & Whitney
engines. This aircraft had been bought second-hand by Transair, and delivery of
it was taken in the United States of America, It was flown from there to Leopold-
ville. Tts registration letters were SE-BDY.

On the 17th September, 1961, this aircraft flew from Leopoldville to Ndola.
in the Federation of Rhodesia and Nyasaland, It carried the Secretary-General
of the United Nations Organization, Mr. Dag Hammarskjold. After reaching
Ndola it crashed in the bush to the west of Ndola Airport.

The crew of the aircraft consisted of three pilots, a radio operator and a -

flight engineer. The pilot in command was Captain P. B, Hallonquist. He had
flown for a little under 8,000 hours, including some 1,350 hours on the D.C.6 and
D.C.6B types, He was a skilled navigator. His age was 35. The co-pilot was First
Officer L. O. Litton, His flying hours were about 2,700, including 720 hours in
these types. His age wasg 29. The reserve captain was Captain N, Ahreus with total
flying hours of over 7,100, including 860 hours on these types. His age was 32. The
flight engineer was Mr. N. Wilhelmsson, aged 27, with some 1,370 hours in the
air on these types. Mr. C. E. B. Rosen was flying as the radio operator as it was
anticipated that Mr, Hammarskjold might need long-range communication,

In addition toe Mr. Hammarskjold there were ten other passengers: Mr, S.

Barran, Mr. F. Eivers, Mr. V. Fabry, Sergeant S. O. Hjelte, Sergeant H. Julian,

" Miss A. Lalande, Mr. H, Noork, Private P, E. Persson, Mr. W. Ranallo and
Mr. H. Weischhoff,

All the crew and passengers died as a result of the accident,

PArT 2
Geography and Navigating  Aids

A. Geography

The town with which this report is mainly concerned is Ndola. Its general
situation is shown in the map, Appendix 3. The direct distances by air from Ndola
are to Leopoldville 970 nautical miles, to Elisabethville 115 nautical miles, to
Kolwezi 230 nautical miles, to Lusaka 147 nautical miles and to Salisbury 333
nautical miles.

Ndola is a town of some size with substantial buildings and street lighting
Mufulira is a town connected with a copper mine which lies to the north-west of
Ndola, 38 miles away by tarred road. Most of the country around Ndola, and
between Ndola and Mufulira, is thick forest country, known locally as bush, and
many parts of this forest are forest reserves. It was in one of these forest reserves
that the aircraft crashed. The trees are hardwood trees, growing up to some 35
feet in height, mostly of a diameter of eight to ten inches but some of them of a
diameter of up to two feet. They grow from five to ten feet away from each other.
In this bush grass grows under the trees; in the month of September it is some eight
inches high. In the bush there are areas in which very few trees grow. These are
the areas which in the rainy season are swampy. The nature of the bush appears
in the photographs, Appendix 5, and the amount of bush is indicated on the map,
Appendix 4, September is in the dry season of the year and the trees and the grass
under them easily catch fire. In that month it is usual to have many bush fires.

Ndola Airport has been a recognized airport for many years.” It has a runway
which can be used by all aircraft except large modern jet aircraft. Its runway is
4,160 feet above sea level. The surrounding country on the whole is flat, but there
are some small hills in the vicinity. Between the runway and the place of the
crash, 9%. miles away on a true bearing of 280°, there is no significant change in
the country. The land at the place of the crash is 4,300 feet above sea level: It
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then falls to 4,200 feet, rises again to a height which, from a’very low altitude,
would obscure the airport lights, and then falls gently to the runway.

Ndolo, which is also mentioned, is an airfield some six miles from the Ndjili
Airport at Leopoldville, It was closed for use by large aircraft in 1959, Its height
above sea level is 951 feet. The runway at Leopoldville is at 1,027 feet, and that
at Elisabethville at 4,187 feet above sea level.

The situation of Kolwezi, Abercorn and Kasama is shown on the map,
Appendix 3.

B. Navigating Aids

Non-directional radio beacons existed at Ndola, Abercorn and Kasama. That at
Ndola was in operation at all relevant times. Those at Abercorn and Kasama
were switched off at 1600 (6 p.m.) as there had been no request to keep thermn open
and it was then dark. It was not known in Salisbury that the aircraft would be on
a route anywhere near Abercorn and Kasama until 2040.

All ordinary means of communication existed for communication between the
aircraft and Salisbury and Ndola and these were effective until the aircraft reached
Ndola and ceased to communicate. There was telex connexion between Ndola and
Salisbury which was working throughout the night. Normal communication with
Leopoldville was from Ndola through Salisbury and from Salisbury through
Johannesburg. Ndola succeeded in making direct radio contact with Leopoldville
on the 18th in a search for news, .

ParT 3

The Weather

The last routine weather observation taken prior to the accident was made by
the Meteorological Officer on duty at Ndola at 1900 on 17th September, which
indicated that the weather was fine with slight haze and no cloud. Visibility was
five miles and surface wind 110°M,, speed 10 knots.

At 2137, thirty-six minutes before the accident, the Ndola Air Traffic Control
transmitted to aircraft SE-BDY the following weather information obtained from
instruments in the Tower. Surface wind 12°M., speed 7 knots Q.N.H. 1021 mbs.,
Q.F.E. 877 mbs. From visual reference the Air Traffic Control also transmitted
the visibility as 5 - 10 miles with slight smoke haze,

"The QN.H. was again checked by the aircraft with Air Traffic Control at
2210 and a confirmation of 1021 mbs, given,

The QNH. and Q.F.E. were later confirmed by the autographic record for
2200 on 17th September. Moonset on 17th September was 2224, first light on 18th
September 0340 hours, and sunrise at 0400 hours.

Part 4

Planning and Preparation for the Flight

The United Nations Organization at Leopoldville, Congo, had from time to time
chartered aircraft belonging to Transair and on Sunday, 17th September, 1961,
were requested o provide a D:C.6B aircraft to fly the Secretary-General, the late
Mi: Dag Hammarskjold, and party to Ndola on that day. The purpose of the
journey to Ndola was a meeting between Mr, Dag Hammarskjold and President
‘Moise Tshombe. As part of the arrangements of the meeting, a D.C4 aircraft,
the propérty of a Be]glan company. and registered OO-RIC, was to take off ahead
of SE-BDY, carrying Lord Lansdowne and party to Ndola. Lord Lansdowne was
to take off from Ndola for Salisbury before the arrival of Mr. Hammarskjold.

-Security - measures- were, taken at’ Leopoldville -before. departure to:make it.
appear that Q0-RIC-was actually -carrying the Secretary-General and, apart from

Y
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the crew, few knew of the plans to use SE-BDY, and no one except the crew of
SE-BDY appeared to have any knowledge of the proposed route or flight levels
that were to be used.

Witnesses testified that, in discussions with Captain Hallonquist, he made
known his decision not to file a flight plan and to maintain radio silence throughout
the flight for security reasons. On a suggestion by the Air Traffic Control Officer,
Leopoldville, Captain Hallonquist filed a departure plan for destination Luluabourg,

No evidence could be found that any briefing was carried out at Leopoldville
by the crew of this flight before departure.

There is no evidence that special security arrangements for SE-BDY were
arranged and it was therefore left unguarded for two or three hours before
departure. The main doors had been locked and the ladders removed.

Lord Lansdowne in OO-RIC did not take off until 1504 and the departure of
the Secretary-General was thereby delayed until 1551, After taking off and clearing
Leopoldville Tower frequency, radio silence was apparently maintained until
SE-BDY called Salisbury FI.C. at 2002, while still outside that F.IR., requesting
information on E.T.A. of aircraft 0O-RIC.

Meanwhile OO-RIC had flown to Ndola via Villa Henrique de Carvalho (see
Appendix 3) in full radic contact and with navigation lights on throughout
the flight, A normal flight plan was filed and departure signal made. It arrived at
Ndola at 2035 without incident.

The aircraft SE-BDY had been damaged by bullets fired at it from the ground
at Elisabethville on the morning of 17th September. After a most careful search
the only damage found was to an exhaust stub on one of the engines. This damage
was repaired and routine pre-flight checks were carried out and the fuel and ol
tanks filled. The fuel on board was sufficient to give the aircraft an endurance of
approximately 13 hours. From the evidence submitted the Commission is satisfied -
that all the required jnspections had been carried out and all the modifications
prescribed by the manufacturers and the Swedish Aviation Authorities had been
put into effect, and that the aircraft was serviceable when it left Leopoldville.

Part 5

Conduct of the Flight

The information available to permit a reasonable reconstruction of the flight
of SE-BDY is vague and incomplete. From the time of departure from Leopold-
ville at 1551 no further communication was recorded with the aircraft until it
called Salisbury F.I.C. at 2002. On request from Salishury F.I.C,, aircraft SE-BDY "
gave its destination as Ndola, aircraft Type D.C.6, E.T.A. Ndola at 2235 and place
of departure Leopoldville, At 2040 the aircraft reported to Salisbury F.LC. that it
was over Lake Tanganyika at 2035 and was flying on advisory route 432 at 17,500
feet to avoid Congolese territory. At 2049 the artival time of OO-RIC at Ndola
was passed {0 the aircraft and at 2108 the aircraft reported abeam Kasama at 2106,
estimate abeam Ndola at 2147 and requested permission to descend to 16,000 feet,
Permission was given, At 2115 SE-BDY was asked its intentions on arrival Ndola
but apart from saying it was intended to take off almost immediately no other
information was given. At 2132 Salisbury F.I.C. instructed the aircraft to contact
Ndola on V.H.F. 119-1. Radio contact was made with Ndola Tower at 2135 when
the aircraft gave its E'T.A. Ndola as 2220 hours. Its actual arrival over Ndola
Airport was 2210. ' ‘

There must be some conjecture in any attempt to reconstruct the flight or what
should be considered as the most likely route followed by the aircraft. (See
Appendix 3.) This will be particularly true for the portion of the flight between
Leopoldville and the point where the position report was made at 2035, The flight
plan to Luluabourg indicated: that the initial cruising altitude should have been
13,500 feet (FL- 135)," but at 2035 the aircraft reported- cruising at 17,500 feet
(FL, 175), Since there is noindication of the timing of the climb from FL 135 to
FL. 175, this part of the flight has been computed as if the climb to FL 175 was
made immediately after take-off from Leopoldville. It has also been assumed the
climb was made in still air at'a true air speed of 184 knots. This climb should then
have' {aken about 35 minutes and shonid have covered aboyt 108 naitical miles
over the ground, The only upper wind information available for FL 175 covers

[eon
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that. portion of the probable route from reporting position 432B to Ndola Airport.
During this period of the flight this wind is believed to have been 070° - 100° (T)
at 10 to 15 knots. For computing purposes a wind of 085° (T) at 15 knots has
been used for the portion of the flight from 432B to Ndola Airport. For the portion
of the flight Leopoldville to reporting point 432B the wind was weaker and from
the east; a wind speed of 5 to 6 knots has been used as the average for this purpose.

The most likely route followed by SE-BDY between Leopoldville and reporting
point 432B was direct to an approximate position 04°35” south, 29°25" east, then
down Lake Tanganyika to reporting position 432B.

The computation for the portion of the route that is most likely to have been
followed after 432B has been made in reverse, i.e. starting from the time over Ndola
Alrport at 2210. At 2147 the aircraft reported abeam Ndola. This was 23 minutes
before arriving over Ndola. A bearing (Q.D.M. 279) taken at the time of this report
indicates that the aircraft was then due east of Ndola Airport. Assuming the air-
craft travelled at an average ground speed of 255 knots (240 true -air speed plus
15 knot tail wind component) from where it was at 2147 until it reached Ndola,
it would be logical to conclude that the aircraft was then 98 nautical miles from
Ndola over position 13°00” south, 30°19° east. The distance from abeam Kasama
to- the assumed position when the aircraft reported at 2147 is 170 nautical miles,
The elapsed time:for this portion of the flight was 41 minutes. This indicates a
ground speed of 248 knots which would appear reasonably consistent with known
and assumed circumstances. The distance from abeam Kasama to reporting point
432B (on a direct line from 432B to position assumed at 2147) is 150 nautical
miles. This portion of the flight took 31 minutes and indicates that the ground
speed would have been 290 knots. This ground speed is not consistent with the
other section of the flight and in view of reported wind conditions appears to be
unlikely, Since the ground speed south of the point abeam Kasama appears
reasonable and consistent, the computed ground speed of 290 knots would appear
to suggest that the aircraft covered a shorter distance than 150 nautical miles
between 2035 and 2106, and was probably 22 nautical miles to the south or south- -
east of 432B when it reported as being over this reporting point.

The total distance covered was approximately 1504 nautical miles, OO-RIC,
on the route it took, covered 973 nautical miles.

It is clear that the captain was prepared to accept lower safety standards in
certain respects for the sake of security, He flew over a large distance in Africa
without ‘any person,.other than the crew, knowing what his route or intentions
were; he did not take the precaution of filing a proper flight plan or even a proper
passenger manifest; he undertook the flight in conditions of radio silence and with
no apparent information on the weather conditions en route; he did not avail him-
self of navigation aids en route which would have been available on request; he
did not report his presence on the Nairobi F.ILR. .

We express no opinion on whether security measures justified these actions.

PaRT 6

The Accident

Followmg the radio contact by SE-BDY with the Ndola Tower at 2135, Ndola

gave the aircraft at 2137 the weat ¥1€r QN.H. and QF.E. settings and asked what
time it wished to commence it$ descent, At 2138 SE-BDY requested 'descent
clearance at 2157 and ‘was given permission by the Tower to descend to 6,000 feet
on QNH.,, and to report top of descent. At 2147 the aircraft reported abeam
Ndola and at 2210 reported. “lights in sight, overhead Ndola descending, confirm
QN.H.” This was done and the aircraft was also asked to repost reaching
6,000 Teet,

It would seem thiat the aircraft started its descent at 2157 and was 6,000 fect
when overhead Ndola dnd. the aircraft’s reference to “descending” at that tinie may
" well have.related to the descent below 6,000 feet. Although requested to inform
the Control Tower on reaching 6,000 feet no such report was received and no
further radio communication was received from the aircraft.

At approximately 2210 an aircraft was heard and observed over the airport
by a number of witnesses, none of whom noticed anything unusual in its flight.
Estimates of height varied among witnesses, one indicating he thought it was flying

LR
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higher than usual, while two thought it lower than usual for an an'craft approach-
ing to the airport. Several considered it was flying at the average height.

The Commission considers that the evidence shows the aircraft to have
approached at approximately the correct height above the airport in order to
commence its landing approach (6,000 feet above mean sea level—1,840 feet above
aerodrome level). It flew towards the Ndola non-directional radio beacon situated
2.5 miles west of the airport. It was reported by witnesses to appear to be lower
than normal over the beacon area and beyond. Runway lights and high intensity
approach lighting (set at maximum) were on at all times.

The evidence led enables us to time the crash at 2213. It is, we think,
established by the watches recovered from the wreckage which we feel justified in
assuming stopped at the time of impact. The evidence which established the
appearance of a flash or glow in the sky at a point in the general direction the
aircraft appeared to the witnesses to be flying when last seen is also consistent
with this time.

The wreckage of the aircraft was located early in the afternoon of the 18th
September, 94 miles from Ndola Airport on a bearing of 280° T. The aircraft hit
trees at an altitude of 4,357 feet above sea level at a shallow angle when slightly
turning to the left at normal approach speed. The swath cut in the trees gave a
clear indication of the heading of the aircraft.

ParT 7

Examination of the Scene and W reckage

From the time that the Northern Rhodesia Police arrived at the scene of the
crash no unauthorized person was allowed to enter the area, It was cordoned off
as soon as could be, and when night came lights were installed to exercise control.
On the first afternoon and evening bodies, and papers which were lying about, in
case there were secret documents, were removed, Sergeant Julian was taken to
hospital,

The Investigating Board of Inquiry was made up of the Dlrector of Civil
Aviation, Lieutenant-Colonel M, C. H, Barber, DF.C,, Group-Captain J, Blanchard-
Sims, A.F.R.AeS,, who is Senior Operations Officer, Department of Civil Aviation,
Mr M, Madders, AFR.AeS., who is Chief Inspector of Aircraft, and Wing-
Commander E. Evans, who is Air Adviser to the British High Commissioner in
the Federation, Representatives from Sweden—the State of Registry, the Inter-
national Civil Aviation Organization on behalf of United Nations, the International
Federation of Airline Pilots Assoclanons, and Transair—the operators of the
aircraft, were invited to participate in the investigation, These persons were:—

Accredited Representatives:

Mr E, A, Landin. . . ., . . . Inspector of Civil Aviation, Royal Swedish
Board of Civil Aviation.
Mr. J, P, Fournier. . . . . .. International Civil Aviation Organization/
. United Nations.
Captain A. G. McAfee . . . . . International Federation of Airline - Pilots
Associations.

Technical Advisers:
To Mr. Landin;

Dr.E.Bratt. . ..+ . . . . . Minister for Sweden to the Republic' of
South Africa.
Mr. T. Nylen, LLM. . . . . . Legal Adviser, Royal Swedish Board of Civil
. . Aviation.
Mr. N, E. I Linidman . . . . . Temporarily attached to the Royal Swedish

Board of Civil Aviation, as Senior Inspec-
tor of Aircraft.
Mr. O Danielsson . . . . . . Superintendent, Swedish Criminal State
" Police. ' /
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Mr., N, Landin, MSc. . . . . , Assistant Director of the Swedish National
‘ Institute of Technical Police.
Mr. A, W, Jansson . . . . . . Temporarily attached to the Royal Swedish
Board of Civil Aviation, as Inspector of

Alrcraft.
To M. Fournier:

Mr. T. R. Nelson, AFR.AeS., International Civil Aviation Organization/
M.CAL « « + « . « . United Nations.

On behalf of Transair Sweden, A.B.,
the owners and operators of the air-

craft:

Captain S, Persson. . . . . . . Director of Flight Operations, Transair
- Sweden, AB.

Mr. B. Virving . . . . . . . . Chief Engineer, Transair Sweden, A.B.

Mr. C. G, Hellberg . . . . . . Chief Flight Engineer, Transair Sweden, A.B.

The examination of the scene and of the wreckage on the scene, the removal
of the wreckage to a hangar at Ndola, the examination of the wreckage in the
hangar, and specialist examination of parts of the wreckage were all carried out.
There were detailed reports of every stage of the examination by those concerned.
A wreckage plan, Appendix 6, and an enlarged wreckage plan of the area of the
main part of the wreckage, Appendix 7, both showing the position of bodies,
were prepared. These we have found of the greatest assistance in our inquiry,

An accurate survey of the scene of the wreckage, with measurement of the
heights of the trees where they were damaged, shows clearly that the aircraft hit
the trees at a normal angle of descent. There were no holes in the ground or
scars in the ground to indicate steep descent. The measurement from the first
tree damage to an anthill which the aircraft struck, and from which it cartwheeled
to rest, shows an overall angle of 5° of descent. It is clear that with damage
to the aircraft and loss of speed this angle must have been slighter initially. So
that it can confidently be said that the trees were hit when the aircraft was
descending at an angle of descent of less than 5°.

The total length of the wreckage trail from where the trees were first hit
was 800 feet, There was no sign of fire at all except in the last 400 feet, The main
area of incineration was in the last 80 feet. The fire backwards on the trail from
that area was probably caused by flash-back of fuel on explosion and by burning
grass. :

We do not propose to discuss in detail the position of the wreckage or bedies.
There was nothing significant in the position of bodies or wreckage, except that
the nose wheel doors were found in the expected position if torn off on impact,
and that four bodies were found with safety belts fastened, The presence of .
landing manuals at the scene is discussed later.

From the examination of wreckage in the hangar the following important
matters emerge. The engines were under power at the time of the crash. The
landing gear was all fully lowered and in the locked position. There was strong
indication from the way in which the flap control quadrant was bent around its
lever that there was 30° of flap at the time of impact.

Nothing was found to indicate that any of the controls were not operating
before the accident. From the nature of the fire it was obvious that there was
plenty of fuel. :

Examination of the wireless equipment showed no apparent pre-accident
failure,

The altimeters, three of which were on panels and two of which were spares,
were sent to the United States of America for examination by the Civil Aero-
nautics Board. and the manufacturers, Nothing was found to indicate that they weére
not operating properly before the crash. The barometric settings on the three
instruments which were in nse corresponded approximately to the setting given
to the aircraft by the Controller at Ndola.

., At the scene of the crash, in the wreckage, and from the bodies, a total of 201
live rounds, 342 bullets, and 362 cartridge cases were recovered. All wete of calibre
corresponding to. weapons which were in. the aircraft. No bullet showed any sign of

[
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having passed through a rifled barrel. Very careful examination of the wreck-gge
was made to try to discover any sign of having been hit by a bullet or other
projectile, Eventually only one suspect hole was put before us. It was of a size too
small to have permitted passage of a 7.62 mm. bul!et_. Microscopic examination
showed no presence of any metal foreign to_the adjoining metal. The Board' of
Inquiry decided not to have a spectrographic exarpmanonlmadc as glle' article
still had to come before this Commission and the United Nations Cgmmlssmn. We
consider that that decision was proper. We thm_;ght that it was important that
spectrographic examination should be made, It disclosed no sign whatever lhflt a
bullet had come into contact with the metal. There were traces of .cadmlu'm,
chromium and zine and lead. Cadmium and chromium are metals gxssomated with
the plating of bolts, which gives some indication  that the.hole might have been
caused by the tearing out of a small bolt. Bullets are not zinc or lead covered.

The plastic radar nose cone when first found did not show signs of penetra-
tion by any projectile.

The one possible examination which was not-made was to remelt all the fused
metal recovered from the place of fire, some 5 tons in weight, in order to see
whether any projectile could be found. It had all been broken b)( hammer and
steam hammer into pieces about & inches square and a few inches thick, In it there
were many objects such as bolts. It tended to break where these objects lay. We
were informed thaf at an early stage of the Board’s inquiry a suggestion was made
by Swedish representatives that further examination shiould be made, The Board
decided not to do that, but broke up all the fused metal in the manner described.
In the course of the hearing it was suggested to us that this examination
should now be made, but the request. was not persisted in in the final address. We
considered carefully whether the melting of all this -wreckage was justified, and
decided that it was not.

Apart from examination of the actual scene of the crash a search was made
of a large area back from the scene of the crash in the bush over which the
aircraft must have come before the crash. The extent of this search is shown in
Appendix 4, and it covered an area of some 2 miles by 13 miles. Some 180 men
were engaged in the search. Nothing which might have come from the aircraft was
discovered. There was no sign of fire in the area.

ParT 8

Causes of Death of the Occupants of the Aircraft

Very careful post-mortem examinations were carried out on all the bodies.
ngen the aircraft was found all the crew and all the passengers except Sergeant
.J ulsa;x were dead, Of the other fifteen occupants of the aircraft, nine sustained such
injuries, apart from burning, as to indicate that they were killed in the crash.
Included in these was M. Hammarskjold. He had been thtown clear of the aircraft
and out of the area of the fire. The medical evidence is that he must have died
instantancously. Three of the bodies were too badly burnt to assess their injuries,
In three bodies no iéthal injuries apart from burns were discovered. The position
of these other bodies in the wreckage, and-the fact that they were not able, as was
Sergeant Julian, to escape from the wreckage gives strong indication that if they

;vcre not killed by impact they were at least rendered unconscious, and so unable
0 escape. ' :

Sergeant Julian had a compound fracture of one ankle. He said that he ran
from the wreckage: That i§ improbable! he probably had to crawl, He died as a
result of burns, c:.:lused by the fire, and aggravated by exposure to the sun in some
ten hours. of daylight during which he lay exposed; The total area involved in the
bums_was over 55 ‘per cent. of the body surface, There was a possibility that but
for this exposure, and. exposure for six hours in the night, in a shocked condition
his life might ha_ve been saved. All was done for him that could be done after he’
reached the hospital, He developed renal failure and died in ‘uremia.

Carboxyhaemoglobin estimations were m
all thgee pilots. ‘In three bodies the estim
in one 2 per cent, and in seven bodies
cabin, there were persons with and withou

made for twelve of the bodies including
ation was 7 per-cent;, in one 5 per cent.,
nil.. Both in the flight deck, and in the
t carboxyhaemoglobin percentages.

/«QiA
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There were no signs of alcohol in the organs of the pilots which were examined.

Evidence of fastened seat belts was to.be seen on six bodies. This was con-
firmed in regard to four bodies by what was seen at the place of the crash.

Bullets were found in the bodies of the two soldiers who were in the fire.
They had been seen at the time of departure to be carrying ammunition pouches.
All bullets were recovered and examined microscopically. None of these bullets
had passed through a rifled barrel. In the bodies they were relatively superficially
situated and they were not associated with any discernible evidence of bleeding.
All the bullets were of 9 mm, calibre, a type carried by these soldiers. In the
same bodies there ‘was also found 9 mm, cartridge cases, and brass fragments
which appeared to have come from cartridge cases, and a percussion cap. Per-
cussion caps-and fragments of cartridge cases were found in one other body. All
cartridge cases, fragments of cartridge cases and percussion caps were superficially
situated either in the skin or in tissues exposed by incineration. Other metallic
fragments, such as a small cog wheel and fused alloy, were found lying superficially
in or on tissues exposed by incineration.

ParT 9

Alerting, Search and Rescue Action

The procedures to be followed for search and rescue action by personnel of
the Air Traffic Services is laid down in Procedures for Search and Rescue Action
issued by the Federal Department of Civil Aviation and covers the Salisbury search
and rescue area, i.e. the whole of Northern and Southern Rhodesia and Nyasaland
together with a portion of Bechuanaland, the limits of which are not here relevant,
The scheme therein set out involves co-operation between civil units and the Royal
Rhodesian Air Force, but it is made clear that action in respect of overdue
R.R.AF, aircraft is the responsibility of that service, whilst action in respect of
overdue civil aircraft rests with the Air Traffic Services and is specifically made the
responsibility of a Rescue Co-ordination Centre (R.C.C.} established. at Salisbury
and covers initiating, co-ordinating and terminating the search and rescue action.

Any emergency calling for alerting procedure is notionally divided into three
parts: (a) The Uncertainty Phase; (b) The Alert Phase; and (c) The Distress Phase,
which phases bear the respective code names Incerfa, Alerfa and Detresfa. Cir-
cumstances which can create such phases are identified by the scheme as follows:—

Uncertainty Phase. An uncertainty phase is considered to exist. when—

(a) no communication has been received from an aircraft within a period of
thirty (30) minutes after the time a scheduled position report or “All's
Well” report should have been received; or when

(b) an aircraft fails to arrive within thirty (30) minutes of the estimated time
of arrival last notified or estimated by air traffic control service units,
whichever js the later;

except when no doubt exists as to the safety of the aircraft and its ‘occupants.

Alert Phase. An alert phase is considered to exist when—

(a) followmg the uncertainty phase, subseguent communication checks have -
failed to reveal any news of the aircrafi; or when

(b) an aircraft has been cleared to land and fails to land within five
.minutes of the eéstimated time-of Janding and commumcahon has not
_been re-established with the aireraft; or when

(c) information is received which indicates that the operating efficiency of
the aircraft has been impaired but not to the extent that a forced landmg
is likely; or, when -

(d) information is received or it is reasonably certain that the aircraft is

* about to make or has made a forced landing;

except when there is reasonable certainty that the aircraft and:its occupants are
not threatened by grave and imminent danger and do not require immediate
assistance.

Distress Phase. A distress phase is considered to exist when—

(a) following the alert phase the absence of news from widespread com- k
munication checks in the circumstances points to- the probability that
the aircraft is in distress; or when
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(b). the fuel on board is considered to be exhausted, or to be insufficient to
enable the aircraft to reach safety; or when

(c) information is received which indicates that the operating efficiency of
the aircraft has been impaired to the extent that a forced landing is
likely; or when

(d) information is received or it is reasonably certain that the aircraft is
about to make or has made a forced landing;

except when there is reasonable certainty that the aircraft and its occupants are not
threatened by grave and imminent danger and do not require immediate assistance.

Both air and ground searches are contemplated. Should air search bé neces-
sary the scheme provides for the appointment by the Director of Civil Aviation of
a civil air search officer (C.A.8.0.) with duties which are therein precisely indicated,
which duties include an obligation to keep the Rescue Co-ordination Centre fully
informed. For ground search, the R.C.C. may request assistance from the Police and
local authorities.

The whole scheme, so far as it has relation to civil aircraft, presupposes
knowledge on the part of the Air Traflic Services of the intended movement of such
alrcraft into or through the area.” This is secured through the medium of a Flight
Plan prepared by the captain of the aircraft and submitted to Air Traffic Control
at the point of departure. Air Traffic Control carry the responsibility of trans-
mitting this information to all Air Traffic Services en route up to the destination,
The Flight Plan shows, inter alig, the registration letters of the aircraft, its type,
the name of the captain, the number of crew and passengers, the destination,
alternate airfields which are intended for use if prevented from landing at destina.
tion, endurance in hours, the aircraft’s radio frequencies, details of life saving
equipment on board, etc. The plan also shows the route, check points, the
estimated time to the different check points and the altitudes the captain proposed
to use. In practice, it is sometimes found necessary to amend such Flight Plan
during the period of the flight and this is done by radio communication between
the aircraft and the Air Traffic Services.

The information made available to the Air Traffic Controller (A.T.C)) at
Ndola in respect to this aircraft came from four sources, He was told by responsible
persons on the ground that the Secretary-General of the United Nations was
expected to arrive at Ndola in a second aircraft leaving from Leopoldvilie and he
was aware that the first aircraft, bringing Lord Lansdowne, had previously arrived.
He was told by F.I.C, Salisbury that aircraft SE-BDY was en route for Ndola with
an E'TA. of 2235, From 2135 onwards he was in touch with the aircraft from
which he learned that the E.T.A. was amended to 2220, and that the aircraft was
descending to 6,000 feet and desired a- QN,H. Fourthly, he was told that the
aircraft had passed over the aerodrome heading west-north-west.

It would appear clear in consequence that a landing of the aircraft at or about
2220 should have been contemplated. Thirty minutes thereafter, para, (b) of the
Uncertainty Phase provisions would apply, unless the exception justified no action.
A.T.C. Ndola communicated to F.I.C, Salisbury at about 2242 the absence of any
contact with the aircraft after 2210. Later, at 2342 ATC Ndola originated the
first Incerfa signal.

We have considered the evidence which bears upon the applicability of the
exception, So far as concerns AT.C. Ndola, Mr, Mattin, he was at all. material
times in contact with and under the instructions of the Airport Manager, Mr, J, H.
Williams, Mr, Martin’s personal impression at the time that the aircraft had
refrained from reporting termination of its authorized descent because it was
purposely holding off to enable the Secretary-General to complete radio communi-
cation with a base outside Rhodesia was genuinely held, and sufficiently explains
why he found no reason to question the prevailing belief expressed to him by Mr,
Williams that the aircraft was holding off or had proceeded to some other destina-
tion, It is, we think, further corroborated by the fact that when a period of
approximately an hour and a half had elapsed, a time to which the explanation
of possible radio .communications is net patently appropriate, Mr. Martin, after
consultation with Mr. Williams, originated the Incerfa signal,

We turn to consider the attitude of mind disclosed by the evidenca of Mr.
Williams. He had returned to Ndola on the 16th September from leave with a
view to commencing his duties as Airport Manager on Monday, 18th September,
at 0700 (9 a.m. local time) but on Sunday 17th he was called to the airport to
attend a meeting at which security and accommodation arrangements were discussed

/




A/5069/Add..1
Annex ITI
Page 13

for a projected meeting that day between President Tshombe of Katanga and Mr.
Hammarskjold. From 1230 (2.30 p.m. local time) onwards strict security provisions
were in operation at the airport and the house of the Senior Provincial Commis-
sioner, with a strong detachment of police at both places. R.R.AF. operations
from the aerodrome had required the crew briefing room to be given up to service
personnel and the Airport Manager's own office had been reserved for the projected
meeting, From 1400 (4 p.m. local time) onwards President Tshombe and the
British ‘High Commissioner, His Excellency Lord Alport, had made use of this
office. From their conversation, Mr. Williams had gained the impression that some
doubt existed both as to the certainty of the arrival of the Secretary-General and
also of the time at which he was to be expected. Later, these two were joined by
Lord Lansdowne on his arrival by QO-RIC from Leopoldville. The further infor-
mation brought by Lord Lansdowne confirmed the expected arrival of. the
Secretary-General and indicated a possible time of arrival after Lord Lansdowne’s
departure from Ndola. It was against such a background that the passage of
SE-BDY over Ndola aerodrome on a heading in the direction of Leopoldville was
notified to Mr, Williams. He then went out and saw Lord Lansdowne’s aircraft
leave and when he returned he learned that SE-BDY was not responding to signals.
He instructed the Duty Controller to report to Salisbury and Lusaka and continue
to call SE-BDY. Later he caused Salisbury to be asked to check with Johannesburg
to secure contact with Leopoldville. No news had been received by 0115 (3.15 a.m
local time) when he decided to leave the airport for his hotel, leaving instructions
for an iimmediate message to be passed to him there should any information become
available. He assured us that at this stage he entertained no thought that the
safety “of the aircraft was imperilled, taking the view that the departures from
normal conventional working of civil aircraft in his area which had characterized
this particular flight were explanatory of its continued silence, despite repeated
requests by signal. A similar state of mind, although held by someone not experienced
in airport practice nor charged with any responsibility for airport operation, was
held by Lord Alport, who told us that, knowing that a cease-fire in Katanga was
an essential requircment for any meeting between the Secretary-General and
President Tshombe, he feared that whilst in flight the Secretary-General had been
made aware of some breach of this armistice, and had in consequence abandoned
his original intention of landing. This and other speculations Lord Alport told us
he communicated to Mr, Williams, and we can well understand that the possibility
of accident did not up to his departure from the acrodrome present itself to-the
mind of Mr, Williams, and that the overdue action already initiated was adequate
in all the circumstances.

Reference has already been made to the presence of a strong contingent of
police at the house of the Provincial Commissioner, Ndola, One of these officers
detected what he referred to as a flash or a glow in the sky some minutes after
SE-BDY had passed beyond hearing distance somewhat distant from what he had
supposed was the track of that aircraft. In this area, bush fires and lightning flashes
are of common occurrence, and no one seems at first to have associated the flash
or glow with the aircraft, but when report was made to Ndola police station
Assistant Inspector Begg thought the occurrence justified report to the aerodrome.
When the communicator on duty was informed at about 0130 (3.30 a.m. local time)
he directed the police to Mr. Willlams and Assistant Inspectors Begg and Pennock
called on Mr. Williams at his hotel and informed him of this reported flash. Mr.
Williams expressed the opinion that nothing could be done until first light (which
would be 0340 and 5.40 a.m. local time) and sent them away. These police officers
on their own authority then sought and obtained leave by telephone for a police
ground patrol to be sent out, but the search proved negative.

It was not until 0700 (9 a.m. local time, i.e. over three hours after first light)
that Mr, Williams resumed duty as Airport- Manager at Ndola, to find that F.I.C.
Salisbury had originated the Distress Phase signal at 0445 and requested the
assistance of two R.R.A.F. aircraft for local searches north and south of Ndola
airfisld at 0700, that search beginning at about 0800,

It is we think, a matter for comment that Mr. Williams® implied intention
to initiate action at first light was not carried into practice. Though Mr. Williams
did not suggest that it affected his action we have taken into account the fact
that his official return from leave did not require his attendance at the airport
until his normal duty timie on that morning, but his part in the arrangements on
the previous day and his acceptance of the police report as properly made to him,
1mposed upon him, as we see the matter now, an obligation to accept as from the
time of his actual return the responsibility normally borne by the Airport Manager
during his duty times. /
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“ ithin the
By paragraph 33 of the “Procedures for Search and -Rescue wi .
SalisbgrypSea%chpand Rescue Area” these duties are defined as those _la_ld down in
“alr Traffic Control Instructions” issued by the Departr_nent of Cn'ul évmtng
dated September, 1960, read together with “Station Standing Instructions” dat

June, 1961.

The former provides that whenever the urgency of the situation so requires,
the AT.C. Unit responsible shall first alert and take other necessary steps to set
in motion all appropriate local rescue and emergency organizations yvhlch can g.l;:e
the immediate assistance required, It is to be noted in thxs_ connexion that u_nh e
the exception applicable to the Uncertainty Phase the exception to alerting action 1s
expressed differently for it reads “except where evidence e)f’xsts that would allay
apprehension as to the safety of the aircraft and its occupants™. The absence of al}y
satisfactory response to the signals put out by his F.IC. could }_1a‘v‘e scrved‘ only
to excite rather than allay apprehension. It is true that respo_ns1bxhty for liaison
with the RRAF. is in these instructions laid upon the Salisbury Rescue Co-
ordination Centre, but as this for its initiation would require a report from Ndola,
it is reasonable to assume that a report by Mr, Williams to R.C.C. Salisbury at
first light that he was apprehensive of the safety of the aircrz'aft by reason,'inter alia,
of a report of a flash or glow in the sky in the Mufulira direction and timed ox}ly
a few minutes after its departure from earshot would have produced the authority
required to enlist the aid of the RR.AF. for an immediate air search of the
vicinity.

The other document “‘Station Standing Instructions™ is primarily concerned
with crash landings, and although it places initial responsibility for action upon the
Air Trafic Control Officer on duty, the recital of his duties, including informing
the Airport Manager, is a clear indication that when available it is the Airport
Manager from whom supervision of procedures is to be expected.

An independent search resulted from an observation by Assistant Inspector
" Vaughan of the Northern Rhodesia Police. He on the night of September 17th
was engaged on road patrol duties by Land-Rover from Mufulira to Mokambo, a
distance of some ten miles. When driving towards Mufulira he saw at about 2340 a
sudden light in the sky in the direction of Ndola and an impression of a falling
object. As this was an hour after the crash a possible explanation may reside in
the bursting of a gas container during the fire. When on return to Mufulira he
heard that an aircraft was overdue at Ndola he recalled his experience and reported
it. At about 0140 he and another officer made a slow patrol and another officer
made a fast patrol about half-way along the Mufulira-Ndola road to see if any
sign was observable from the ground. Both searches proved fruitless. There was a
further extensive search along this portion of the road next morning.

To assist the air search operations bearings were taken by R.R.AF, personnel
at the ground positions from which flashes and the like were reported as having
been seen and map plots prepared in the hope of securing a fix,

The air search subsequently undertaken by Flying Officer Craxford on instruc-
tions given at 1245 (2.45 p.m.) succeeded in locating the crash site at 1310 (3.10
p.m.), and although. the information upon which these instructions were given
included statements not available until after midday, the information given by
Assistant Inspector vin Wyk to Assistant Inspector Begg and passed on by him to
Mr. Williams should. as it seems to. us have been adequate guidance for a creeping
search to have achieved success.

We realize that a recommendation for an air search involves acceptance of
4 heavy responsibility, in that it may secure dispersal of available aircraft on
fruitless errands and deny the assistance they can provide if and when credible
Teports assist in identifying areas of high probability. The report of Assistant
Inspector van Wyk came from a responsible police officer and had been thought
by his superiors sufficiently cogent to justify a search by road which because of
the extensive bush areas could not reliably exclude the possibility’ that the pheno-
menon he witnessed was associated with the apparent disappearance of SE-BDY.
That it could not unreasonably in ordinary circumstances be attributed to a bush
fire or an electrie discharge we would accept, but its -coincidence in time with the
loss of all contact with SE-BDY seems to us enough to make it a clear warning
that an urgent situation had arisen despite non-receipt of signals from Leopoldville
until 0550 (7.50 am.), and certainly after that time. When to this is added the
feature that a defined segmental area with a radius of only a few minutes of flight
was required to be searched for investigation of the report we think that initiative
on the part of $o responsible an officer as an Airport Manager ‘would have caused

[ees
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b
him to invite R.C.C. Salisbury to authorize one of the available R.R.AF, aircraft
to undertake the task. Discovery of the crash site might then have been made some
hours before it was and the living survivor been given succour before further
exposure to the tropical sun had aggravated the burns sustained in the crash,

Parr 10

Causes of the Accident

A. GENERAL
1. General Considerations :

Before we come to consider particular suggested causes of the accident we
shall set out some general considerations which govern throughout, What we have
to try to discover on the evidence is why SE-BDY hit the ground some 9} miles
shorf of the runway at Ndola Airport. It is certain that the examinations after the
crash show clearly that the aircraft was intending to land at Ndola, and in con-
versation with the Control Tower that intention had been indicated. The engines
were under power at the time of impact. All landing gear was fully Jowered and
locked. There is strong indication that there was 30° of flap, a normal amount at
that stage in a landing. Those safety belts which could give indication of their
condition, four in number, were found fastened, and six bodies, those on which
examination in this regard was possible, showed signs of fastened belts. The
fastening of safety belts takes place on take-off and before landing. The landing
lights were not extended, but the aircraft was still too far from the runway for
that normally to have been done.

When everything in an aircraft indicates that it was on its way to land and it
hits ground before the runway is reached there can only be one of _two general
causes, One is that something caused the aircraft, against the will of the pilots, to
come too close to the ground and to hit it. The other is that the pilots, misled by
_ something or by mistake, brought the aircraft too close to the ground so that it hit
the ground. There may, of course, be a combination of the two causes: the pilots
may have brought the aircraft lower than they should have, so that it was in a
position in which some other causes could operate more easily to interfere with
flight. When some cause against the will of the pilot is being considered, the
proper initial approach is, we think, to assume that such cause began to operate
when the aircraft was at.a height at which it should have been at that stage in
the approach. For an assumption that the aircraft was below that height carries
the implication of mistake on the part of the pilots.

At night an aircraft will land eithet by the pilot relying on what he can see, a
visual descending procedure, or by the pilot adopting an. instrument approach
procedure. The latter procedure, when based on the existence of a non-directional
radio beacon, consists of flight on a designated track in a direction opposite to
that in which the aircraft will land, at a prescribed height until the non-directional
radio’ beacon is passed. Shortly fhereafter the procedure turn is made, This:is a
turn away from the track then being traversed, followed by a turn in the opposite
direction, both. turns being executed so as to bring theé aircraft along the reciprocal
of the track on which it was: travelling before the procedure turn, so that-the
aircraft is then flying in the proper direction to Jand. The procedure is laid down
for each airport. In some cases the aircraft is required to maintain its height until
the procedure turn is completed; in other cases the aircraft is required to lose
height during the procedure turn.

The instrument approach procedure for Ndola consists of initial approach at
6,000 feet altitude on a track of 280° until 30 seconds after the N.D.B. has been
passed. The procedure turn is ‘then made to the right at the same height. On
completion of that turn and when on the inbound track of 100° to the N.D.B: the
aircraft descends to 5,000 feet over the N.DB,, thereafter descending to the
critical height of the aerodrome. :

Jn the high intensity lighting system' at Ndola there are two short parallcl
lines of lights at right-angles to the runway at the approach end of the runway. If
these tend to merge into a-single line the pllot knows' that he is too low, and if
they-appear to be far.apart he knows that he is too high.

“The evidence of eye-witnesses establishes that SE-BDY crossed Ndols Airport
at about 6,000 feet altitude on a bearing close to 280°, It also establishes that the

[



A/5069/Add .1
Annex ITI.
Page 16‘

aircraft then turned to the right. As no sufficient time elapsed according to the -
evidence between this turn and the crash for the aircraft to have gone away for
any substantial distance and then come back, we are satisfied that the pilot con-
tinued his approach by a subsequent turn to the left to reach the place of crash.

It has already been set out that when the aircraft hit the trees it was
descending at an angle of descent of less than 5°, a normal angle of descent. The
fact that the nose wheel doors were not detached in the air by speed, and they
would be so detached if there was great speed, indicates clearly that there had
not been any considerable dive towards the ground followed by a flattening out to
the angle of descent which was shown.

2, The Effect of Statements by Sergeant Julian in the Consideration of the Cause
of the Crash

Statements by the sole survivor, Sergeant Julian, which have any relevance to
the cause of the crash are as follows,

Senior Inspector Allen of the Northern Rhodesia Po]xce, on the evenmg of the
18th September, had the followmg conversation:

‘Allen; “The last we heard from you you were over Ndola runway. What
happened?”

Julian: “It blew up.® . .

Allen: - *“Was this over the runway?”

Jalian: “Yes.” :

Allen: “What happened then?”.

Tulian: “There was great speed. Great speed ?

Allen: “What happened then?”

Julian: “Then there was the crash.”

Allen: -“What happened then?”
“Julian: “There were lots of little explosions all around.”
Allen: “Haw did you get out?”

Julian: “I pulled the emergency tab and I ran out.”
Allen: “What about the others?”

‘Julian: “They were just trapped.”

Senior Inspector Alien said that he ‘seemed to be understanding. The con-
versation was not simply as set out, as Sergeant Julian was very incoherent, and
questions such as “What happened then?” were often repeated. Mr. McNab, the
surgeon in charge, said that in his opinion the remarks could only be taken as a
guide and were not necessarily true, having regard to the condition of Sergeant
Julian. There was also the possibility of retrograde amnesia.

On the same evening, Sister McGrath heard ‘him say: “We were on the runway
and there was an explosion”, and “We were on the runway when Mr. Hammarskjold
said ‘Go back’, then there was an explosion”, and "I was the only one that got
out all the others were trapped.”

On the same evening Dr. Lowenthal said that he asked why they had not
landed when they were cxpected to, and Sergeant Julian replied first in words
which indicated that Mr. Hammarskjold had changed' his mind or said “Turn
back”, and then by saying that he did not know. He said that Sergeant Julian said
that there was an explosion and then a crash, and a little later said that there was
a crash and then an explosion; and also said that he had jumped from the aircraft,
Dr. Lowenthal said that Sergeant Julian was highly sedated at the time but
appeared to be speaking coherently.

No attention nked be paid to remarks, later in the week, about sparks in the
sky. They either relate to the fire after the crash, or to a symptom of his then -
condition,

In so far as weight can be glven to these remarks at all they relate to- the
following:
On the runway

Sergeant Julian seems to have thought that what happened happened -as they
were just about to land. /
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Great speed

Until the aircraft had passed over Ndola there is a body of evidence to indicate
that it was flying at a normal speed. So the great speed, if it referred to the aircraft
in the air, could only relate to some time during the approach procedure. The
evidence indicates that the nose wheel doors would be blown off by unusnal speed.
They. wete not, but were found in the wreckage trail. If then this was an
accurately remembered impression it could, we think, have been gained only when,
by passage through the tree tops, an impression of speed could have been given,

An explosion in the aircraft before.it hit the trees

There undoubtedly was an explosion after the aircraft hit the ground. In one
remark Sergeant Julian put the events in.that order. In so far as the remarks can
be said to support a Lheory there was an explos1on causing the aircraft to come to
the ground the matter is dealt with later,

Instruction to go back

The only indication that thete was a change of plan is in the evidence of
Dr. Lowenthal that Sergeant Julian said that My, Hammarskjold “changed his
mind or said ‘Turn back’”. It seems likely that the phrase “changed his mind”
was the witness’s interpretation from the words “Turn back’ or “Go back”. These
words could not have been said after the crash, for the evidence shows that Mr.
Hammarskjold died instantaneously. So the words must have been said in the
aircraft. On both versions given the words were said before the explosion. There
is nothing to. indicate that Mr. Hammarskjold, apart from anything connected with
the crash, would be likely to have changed his plan to land, What seems likely is
that the first impact with the tree tops gave the impression to Mr. Hammarskjold
that there was some designed obstruction to his landing, and that he then shouted
words such as ““Go back”.

3. Accounts of eye-witnesses ‘

To avoid undue complication in this part of the report we deal in detail with
all the eye-witnesses in Appendlx 1. We have divided them into four classes, In
Classes A and B the general picture given by those witnesses who saw or heard
SE-BDY is of it passing across the airport more or less in the direction in which
it should have been heading, of it being at about 6,000 feet above sea level, perhaps
a little lower, and of it going faster than aircraft usually went, which is probably
explained by its being a larger type than was usual in this area. There were two
witnesses, living to the west, who heard the aircraft passing over in what must
have been a turn to the right, Mr. Bermant and Mrs. Wright. Both, from the
sound, had an impression of Jow height. In so far as witnesses in Class B speak
of some phenomenon in the sky they do not help in the discovery of the cause of
the crash, Their evidence merely shows that there was a crash, But none of these
withesses, and they are many; saw or heard any other aircraft at about the
time that SE-BDY passed over Ndola,

Class C, persons who speak of two aircraft at the same time, is dealt with
later. Class D comprises witnesses who saw or heard ‘something long after the
crash, ‘Their evidence does not bear on causation. The same is of course true of
any evidence which relates only to the later discovery of the crashed aircraft.

B. POSSIBLE CAUSES

1. Damage Suffered at Elisabethville

When the aitcraft left Elisabethville to go to Leopoldville on the morning
of the 17th September it was fired on, On arrival at Leopoldville a bullet hole was
found in an engine cowling and there was damage to an exhaust pipe. The pipe
was replaced. There was careful examination but no other damage was found. It
does not seem to have been hit by explosive bullets, so that even if a bullet had not-
been found it could not have caused later damage.

What happened at Elisabethville did not, we consider, contribute in any way
to the crash,

2. Sabotage
Before the aircraft left the ground at Leopoldville it was in the charge of
employees of Transair except for a period when they went for Iunch, During that
period the aircraft was locked and ladders were removed. This would leave avail-

o0
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able for the deposit of an explosive machine the undercarriage wells, There was
nothing 'in the wreckage to indicate explosive damage to the undercarriage, The
interior of the aircraft was examined prior to take-off. It is inconceivable that any
occupant wilfully carried some bomb into the aireraft. If any bomb had been
placed in the personal luggape of any occupant the explosion would not be in the
least likely to be in the flight deck so as to incapacitate the pilots, And if any
explosion took place such as to disable the aircraft some part would almost
cextainly have been blown off and found short of the place of the crash. Examina-
tion of the wreckage and bodies showed nothmg to indicate that any bomb had
exploded.

Further to this we cannot 1magme that there was any likelihood of any such
thing being done at Leopoldville. If it had been done it must be assumed that it
was directed at Mr. Hammarskjold and meant to be effective. No one could have
timed an explosion for arrival at Ndola when that destination was known to very
few people, and no one except the pilots could possibly have known that the flight
would Jast as long as-it did, having regard to the route selected,

We find no grounds for atiributing the crash to sabotage.

3. Circumstances of the Flight to Ndola

There is nothing to suggest that the security precautions which were taken in
regard to the flight, which led to a lack of information about it, were in any way
the cause of the crash. There was no separate navigator on the aircraft, and the
flight was for the greater part made by dead reckoning, Captain Hallonqmst was,
however, an.experienced navigator, and the route taken, due east with a feature as
enormous as Ldake Tanganyika to govern change of course to the south, was not
difficult to fly. Thers was radar in the aircraft ‘which could have been used to
determine when that Jake was reached had visual conditions been difficult.

Two of the three pllots had flown the aircraft to Elisabethville on the previous
day, and had flown it to Leopoldville in the morning of the 17th September.
Captain Litton when he boarded the aircraft in the afternoon indicated that he
was tired. Captain Hallonguist seemed to be fit and relaxed before the aircraft
took off. The-flight to Ndola was a long flight but it should not unduly have tired -
a pilot, Some strain may well have been associated with the flight in that a most
important person was aboard and precautions had to be taken to conceal the
route. We do not think that undue fatigue contributed to the crash.

4, Errbneohs Comm“nicaﬁon from the Ground at Ndola

There was no tape recorder to record the conversation between Mr. Martin,
the traffic controtler on duty at Ndofa, and SE-BDY. The account of the con-
versation is dependent on, his memory; the flight strip. confirms his evidence in
part, and is in no way inconsistent with it. Information which could have misled
the pilot was an incorrect Q.N.H,, but examination of the altimeters showed that
they were set -approximately to the figure which he said heé gave, and this was
the correct figure. After the aircraft had disappeared, and long before it was
known that it had crashed, the information he gave to Salisbury of his conver-
sation accords with his account of the conversation, The height above sea level of
Ndola Airport was not given, but that information is not given unless it is asked
for. 1t is not usual for a pilot to ask for this information, and SE-BDY d\d not
~doso.

There is nothing to suggest that any but proper information was given to the
aircraft, either from Salisbury or Ndola.

5. Failure to use: Ndola apprdach thart, ‘or use of Ndolo approach chart

Pilots in Transair were supposed to use the approach charts in the Jeppesen
Manual. This is a large loose-leaf manual published in the United ‘States of
America. Tt containg ‘a chart for Ndola which shows the. instrument approach
procedure. An individual issue of the Manual is made to each pilot. There is no
record of the issue of the Manual to any of the pilots in SE-BDY. An inventory
of Jeppesen Manuals,* taken at our mstlgatlon shows that three are missing, When
they disappeared is not known, Each pilot is supposcd to carry this Manual on a
flight.

In the wreckage only one Jeppesen Manual was discovered. Others may have
been entirely burnt, That is not known, In the one Manual which was found the.
Ndola chart was missing, It is usval practice to remove the chart needed in
landing. This may have been done. The spring clip in which it is usvally put on
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the captain's side of SE-BDY had one part missing, so it could not be seen if
anything had been in it, The state of the clip may have been caused in the fire,

In Leopoldville there seems to have been frecly available to pilots a small
bound manual of approach charts, The United States Air Force Approach Chart
Manual, which is reprinted regularly, Althongh Ndola has been an airport for
many years the issues in 1961 contained no approach chart for it. They did
contain a chart for Ndolo, an airfield some six miles from the present Ndjili Airport
at Leopoldville, Ndolo was abandoned as an airfield for large aircraft in 1959. In
the wreckage three of these Manuals were found; two at the scene of the crash
on the ground, and one later amongst the wreckage in the hangar, One of the
Manuals on the ground lay open, folded back, and showing the Ndolo chart.

A pilot’s papers and books are normally kept in a bag, The fact that three
copies: of this Manual, when there were three pilots, were found loose in the
wreckage seems to us to give strong indication that refererce had been made to
it. And reference might well have been made to it if the Ndola chart was found
not. to be in the Jeppesen Manual, perhaps because it had been taken out by a
previous user of the Manual and not replaced. It seeins tog much of a coincidence
that there were three Manuals, not in bags, with the added coincidence that one
was open at a page where a chart for Ndola would have been sought.

In one of the United States Manuals found there was written in green ink on
the Ndolo page the height of the Ndola Airport. And there were two barometric
pressures, one the standard and one more or less the figure for Ndola at that. time
of year. The latter figure did not exactly correspond to the conversion into inches
of the figure in millibars given to the aircraft on the night in-question. There were,

‘also odd dots along the chart of the turn and an underlining of an altitude of
2,500 feet. On the outside of the Manual the words “Approach Charts” were
written. We arranged . for this book to be sent to Sweden for quick comparison
with the writing of the three pilots, and the report is that the writing does not
correspond to that of any one of the pilots. So far as we were able, we confirmed
this by comparing writings of the three pilots which were sent to us with a photo-
static copy of the writing in the Manual. We accept that this writing was not
that of any pilot in SE-BDY, If it had been it would, from the presence of the
correct’ altitude of Ndola, have shown that there was realization that the height
in the chart for Ndolo, 951 feet, had no relation to the Ndola Airpott.

Nor do we consider that Captain Hallonquist would have thought that the
Ndolo chart applied to Ndola, A week before in Elisabethville, and shortly before
he took off in Leopoldville, Captain Hallonquist had discussed the altitude of
Ndola, and showed that he knew that it was about the same altitude as Elisabeth-
ville, 4,187 feet. Quite apart from that, the Ndolo approach is shown as being
from the opposite direction, with the beacon to the east and not to the west of
the runway. And the clearance. td-6,000 feet by the Controller, and the sight of
lights some 2,000 feet- and not over 5,000 feet below him as he passed:over the
airport would have indicated to a pilot of his experience that he was not about
to land at an altitude of 951 feet. In addition the instrument approach procedure
for Ndolo is a descending procedure with passage over the beacon at 4,000 feet,
losing height to 2,500 feet on completion of the turn, Such an approach would be
obviously impossible to an airport known to the pilot to have an altitude of over .
4,000 feet. ' '

If there was uncertainty in regard to the altitude of Ndola runway it might
have been expected that inquiry would have been made from the Conirol Tower. -
But it appears that Captain Hallonquist had his own ideas in regard to information
from a. controller. About a week before in a conversation with Major Ljungkvist
at Elisabethville he had stated that he thought it quite unnecessary that the tower
should- remind- a. pilot of the airport elevation, or give certain other information.
It was a clear night, and- the airport lights were plainly to be seen.

We do not consider that the pilots were misled by an Ndolo chart, but it may
well be that there was no Ndola chart- in the aircraft. We discuss the manner. of
approach later.

6. Mechanical Failure - _

The evidence shows that SE-BDY was in very good condition and fully
serviceable at the time of the flight, Examination of the engines shows that they were
under power at the time of the crash. Some five minutes before the crash the
aircraft was seen to be flying normally, The aircraft was a four-engined aircraft
and able to maintain altitude with some degree of engine failure. There was plenty
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of fuel. Examination of the controls mechanism disclosed no defect. Mechanical
failure would undoubtedly have brought about some reaction in the pilots. There
would either have been a message to the Control Tower or some sort of preparation
for a crash landing, as by retracting the landing gear, There was no such action.

There is nothing to mdlcate that mechanical failure caused, or contributed
to, the accident.

7. Defective Altimeters

All three altimeters which were in use were set approxlmately to the baro
metric setting given by the Controller, They were all damaged in the crash, Very
extensive examination disclosed no ‘abnormal condition not attributed to impaet
damage and fire.

There is nothing to indicate. that defect in the altimeters caused or contributed
to the accident.

8. Internal Fire During the Flight

There were two hand fire extinguishers discovered in the wreckage in a
discharged state. Though they could have been discharged in the fire on the
ground it cannot be said with certainty that that was how they came to be dis-
charged. Two pDSSlbllltlES in regard to internal fire have to be considered: mere
fire, or fire suddenly causing explosion. If fire oceurred it must have occurred in
the last few miles of the flight. The post-mortem examinations indicate that both
among those who were in the flight deck and among those who were in the cabin
there were persons with no carboxyhaemoglobin percentage. The percentage found
in the bodies of the pilots was such that they could not have been so affected by
it as to be incapable of action, In these circumstances it is really inconceivable
that, if there were a fire; experienced pilots should have refrained from taking
obvious steps. No message was sent: the aircraft did not make suddenly for the
airport for an emergency landing; and none of the action was taken which would
have been taken if the fire necessitated a crash landing in the bush, ‘such as
retraction of the undercarriage or extension of the landing lights to choose as
favourable a spot as possible.

If there had been a fire causing sudden explosion, so that either or both pilots.
were incapacitated or the aircraft was put out of control, it must we think have
been of such a nature that some evidence of it would have been found on the
ground, either at the wreckage site or in the other searched area,

There is no reason whatsoever to suspect interpal fire as the cause of the crash.

9. Incapacitation of the Pilots

This is suggested as a poss1b111ty in the report of the Board of Inquiry. We
can find nothing to support it. Post-mortem examination indicated no disease in
any one of the pilots. They had all passed medical examinations as pilots. The
possibility of incapacitation by natural causes of any of these pilots is most unlikely.
The chances of simultaneous incapacitation are in our view so remote that that
possibility can be dismissed,

10. Action by Other Aircraft

(a) At the outset'we would say that no reason was suggested, and we cannot
think of one, why anyone who might have been able to attack this aircraft from
the air should ever have wanted to attack it as it carried Mr. Hammarskjold on the
mission he was then undertaking. We have investigated the position of aircraft
capable of offensive action not because of suggestions that there was such action
but to eliminate any known aircraft within range. There was evidence that no
aircraft of the Royal Rhodesian Air Force was flying on the night of 17th/18th
September.  That evidence was not queried at all, In the Congo, other .than in
Katanga, there was no aircraft capable of offensive action which was not under
United Nations control. One,aircraft capable of offensive action was in Katanga at
the time and was not under United Nations control, It was a Fouga jet fighter
trainer, armed with two 7.62 mm. machine-guns. On the night of the 17th/18th
September it was at Kolwezi, where it was normally based, but there was another
Janding strip which it used which was further away from Ndola than Kolwezi. Its
. effective range, to allow five minutes for attack, is 135 nautical miles, Kolwezi is 230
nautical miles from Ndola." Quite apart from the impossibility of the Fouga having
reached Ndola and returned, there is evidence from several witnesses that Kolwezi
runway was not then equipped for night take-off or landing, and in fact obstacles
had been placed on the runway on the night of the 17th/18th September,” In
addition, Major Delin gave sworn evidence before us that it was only he who then
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flew this aircraft and .that he did not fly it on that night. Major Delin came
voluntarily to give this evidence; we had no way to compel him to do so. In
addition, when information was given to the Commission which might have indicated
that his evidence was not true, he returned to give further evidence, We found no
reason to doubt his evidence. ‘

One De Haviland Dove belonging to the Katanga Government was after the
18th September armed by removing a door and placing a machine gun on the floor
to fire through the opening. On 17th September this and possibly another were.in
the hands of the United Nations at Elisabethville, Three Doves were then in the
Republic of South Africa undergoing examination,

There was one military aircraft of the United States of America on the ground
at Ndola. .

(b) Very careful examination was made of all the wreckage recovered. There
was only about one-fifth of the total aircraft which could be examined, This
examination disclosed only one hole which could possibly have been caused by a
bullet or other projectile, The parts of the aircraft which had been fused by the
fire were, as has been said, broken up into small pieces. The fused metal tended
to break where there was any object, such as a bolt, in the fused alloy. Nothing
suspicious ‘was found. The one suspect hole, in a pilot’s window frame, was too
small for a 7.62 mm. bullet to pass through'it. Both microscopic and spectto-
graphic examination of the metal around the hole disclosed no traces of metal of
which a bullet might have been made, No bullet was found anywhere which had
passed through any rifled barrel, and the many bullets which were found were of
a type to'be used in the weapons carried in the aircraft. There were bullets and
parts of bullets disclosed on X-ray in some of the bodies, not the bodies of ‘the
pilots. None of these disclosed any sign of having passed through a rifled barrel.
They came from ammunition carried by persons on the aircraft which exploded
in the fire, In the bodies they lay either on the burnt surface or slightly under the
skin or in the muscle, There was no injury to bony structure in any of the
bodies which indicated damage by any projectile.

If any projectile of a rocket type had hit the aircraft, so as to disable both
pilots, or so to damage the aircraft as to render it uncontrollable, there must have
been an explosion. No witness speaks of the sound of an explosion before the
aircraft hit the trees. If the aircraft was hit by an explosive missile it is almost
certain that some part of the aircraft, blown off, or some part of the missile, or
some sign of fire, would have been discovered on the ground in the searched area
over which the aircraft passed before the crash. Nothing was found at all. Except
in the area where the aircraft came to rest and caught fire, and an area back from
that in which fire could be expected, there was no sign at all of burning of any
part of the aircraft which became detached, or .of the vegetation. The area in
which there was no fire is shown on the wreckage plan, Appendix 6, and covers
the first half of the wreckage trail. Nor was there any sign of burning in the large
area back from the scene of the crash which was examined. :

(c) There were seven witnesses who spoke of a second aircraft. One is not
worthy of consideration, Three were very definite in regard to the times of which
they spoke, which times could have no reference at all to the time of arrival and
crash of SE-BDY. In addition to speaking of a different time one spoke of hearing
two aircraft at a place some 30 miles away from any place over which SE-BDY
can have passed, and another was obviously referring to the arrival of the aircraft
OO-RIC. ‘ :

We turn now to. the three charcoal burners. We give in Appendix 1 our
appreciation of these Africans as witnesses. All three were unsatisfactory. Apart
from that finding, their evidence discloses so improbable an attack that it could
carry no weight. Both Mr. Simango and Mr. Mazibisa speak of the second
aircraft ‘being with the large aircraft immediately before the crash and then
apparently disappearing in the crash. No sound. of an aircraft was heard by them
thereafter. Both Mr. Mazibisa and Mr. Buleni speak of a sccond aircraft which
had a light on it, which seems highly improbable for an attacking aircraft, None
of these witnesses heard any sound of-firing in the air, a most distinctive sound, .
or any sound-of explosion before the crash. If there had been any attack it could
have been expected that it would have been when SE-BDY was at a normal
height in an approach to land, but they speak of that aircraft just before the
crash when it must have been very low indeed, and speak of the second aircraft
as still being very close to it, and, in the case of Mr. Buleni, in a position from
which no attack could have been made. Only the one witness, Mr. Buleni, speaks
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of ‘the second- aircraft after the crash, and in a statement he gave one version of
what it did as-it flew off; with its lights still showing, and in evidence, given a few
days later; he gave a quite different version.

(d) There was no communication from SE-BDY after it was over the airport,
If the aircraft was at its proper approach height and was then attacked, unless
both pilots were instantancously killed, or the wireless- was put out of action, it
is hard to imagine that there should have been no message. X the aircraft came
low. in evasive action it could still have communicated,

(e) Anocther factor against- aitcraft attack is the extreme difficulty of inter-
ception at night, The first indication of a time of arrival was given to Salisbury at
2006. The time given was 2235. At 2135, to Ndola, an estimated time of arrival’
of 2220 was given. In fact it arrived over the airport at 2210 and had crashed by
2215, Tt has to be assumed that any attacking aircraft arrived either 25 minutes, or
at least 10 minutes, before it thought SE-BDY would arrive, It has to be assumed,
too, -that it managed to arrive at a place where it could attack without being
heard in the air by anyone as it was on its way..There were many people on
duty in Ndola on that night who heard SE-BDY. But no one heard another aircraft
at that time. And, having so arrived, it had only some two or three minutes in
which to attack, If SE-BDY was at proper approach height interception would
have been difficult enough, If SE-BDY was coming in low it would have been in
an unexpected position, and interception would have been all the more difficult.
When it did attack the attack has to be assumed to have been such that either
both pilots were disabled, or the. aircraft was so put out of control that no
communication could be made or emergency action taken, And this had to be
done in such a way that o part of the aircraft was blown off, and the aircraft
came down apparently in normal descent and under power.,

() ;Having regard to all these factors we consider that it is clear that the
aircraft was not shot down in any way from the air;

11, Action From the Ground -

This again is 2 cause which has to be considered although there is nothing
to ‘indicate that the crash was caused in this way. Normally the aircraft could
have been expected to be some 2,000 feet above ground and not in the area in
which it was before it crashed. If attack from the ground had been designed it is
almost certain that weapons would not have been sited to make it effective against
the aircraft on the course which it did take, The absence of any sign of bullet
damage to the aircraft or its occupants and the factors relating to the improbability
of the putting out of action of both pilots or of the aircraft again operate. So, too,
does the absence of indication of attack in the discovery of anything short of
the scene of the crash: Not one of the charcoal burners who say that they saw
the aircraft speaks of .any sound of firing. It is impossible to imagine that a stray
shot from a rifle should have brought down this large four-engined aircraft with'
two pilots without there being any opportunity to communicate with the ground
or prepare for a crash landing.

We do not consider that action from the ground was the cause of the crash.

12. Pilot Errox

We have already set out how it may have come about that a decision to
carry out a visual descending procedure was made. To support the view that the
Ndola instrument approach procedure was not carried out are the facts that the
aircraft did not pass over the airport exactly on the course it should have been on
as it went o the non-directional radio beacon and for 30 seconds beyond that
beacon. It flew over the house of Mr. Bermant which is some three-quarters of a
mile to the north, and slightly fo the west of the beacon. At'that stage, to make
the noise- which Mr. Bermant heard, it must have been below the proper altitude
in an instrument approach, 6,000 feet. Then it came near the house of Mrs. Wright,
seven miles to the nosth-west of the airport, The procedure turn would not have
taken it so far out, nor would the aircraft have seemed to be so low.

We consider that the evidence establishes that, whether or not the deécision
was influenced by chart manuals, it was decided .to-bring the aircraft in by a.visual
descending procedure approach: It was-a clear night, all the lights of the airport
were at'maximum intensity, the aircraft had reported that it had sesn them, and
the aircraft had been told that there was no other traffic. There was no reason
why a visual approach should not have been made. The absence of signals, usual
in the.instrument approach-procedure, is another indication that there was visual
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approach, for there was nothing, except silence, to suggest that the wireless equip-
ment was not working before the crash.

The altitude of the aircraft ds it crossed over the airpori has been taken by
us, on the evidence of eye-witnesses, to be about 6,000 feet above sea level. The
absence of a_report on reaching 6,000 feet, which was asked for, may well have
heen because the aircraft had reached that altitude when the request was made. It
is as certain as can be that the aircraft started to descend soon after it had passed
over the airport.

In the country to the west of Ndola there is bush, and after the lights of
Ndola were passed and as tite descending turn was made to the right there would
be blackness ahead. ‘This is what is known in the language of the air as a “black
hole”. And.if in the course of the turn the aircraft came far too low the slight
rise in the ground between the place of the crash and the airport would obscure
the lights of the runway, and: of Ndola, as the aircraft came back to a course on
which those lights might otherwise have been seen to port,

Failure to recognize the dangerous altitude of the aircraft in relation to the
airport elevation, and the slightly higher elevation of some of the country to the
west, is unexplained in view of the apparent correct settings of the three altimeters
and the fact that, as far as can be. determined, they would have been functioning

propetly.
C. CONCL.USION

It has been strongly urged on us that we should not-reach the conclusion that

the accident was due to pilot error by considering first other possible causes, dis- -

missing them, and so being left with & cause which can seldom be dismissed in an
aircraft accident. Obviously suggested causes have to be dealt with in some order.
We have given our reasons for saying that other suggested causes were not really
possible, And we have given our reasons for conciuding that the approach to the
airport was made by a visual descending procedure in which the aircraft was
brought too low. We cannot say whether that came about as a result of inattention
to altimeters or misreading of altimeters. But. the conclusion to which we are
forced is that the aircraft wag allowed by the pilots to descend too-low so that it
struck the trees and was brought to the ground,

Part 11

Conduct of Persons and Authorities after Accidcnt

Civil Air Authorities

We have considered the action taken by each of the four sections falling within
this category, viz, Air Traffic Control, Ndola (A.T.C), Flight Information Centre,
Salisbury (F.I.C), Rescue Co-ordination Centre, Salisbury (R.C.C.) and the Depart-
ment of Civil Aviation.

So far as concerns A.T.C. the action taken by the-Air Traffic-Controller on

duty at the material times was proved in evidence, In our view, all that was done .

by the Control Tower was in proper accordance with recommended practice, and
the initiative shown by Mr: Martin in originating an Incerfa signal at 2342 when
the passage of time made his original supposition for the non-arrival of SE-BDY
imprabable was, we think, proper. The reference of the police report on a flash or
. glow to the- Airport Manager by the Communicator on duty properly laid responsi-
bility for further action upon Mr. Williams and, as we have already indicated, there
was an absence of a proper sense of urgency in Mr. Williams’ failure to initiate
further action so soon after first light as was possible.

The only specific matter which atracted comment at the hearing was the
decision taken at 0105 to close the ajrport and tower (crroneously said to be.
“closing down” since a 24 hour communicator service was kept in operation). It
was explained to us that difficulties. in procuring efficient staff for the onerous
duties of Air Traffic: Control and. the absence of air traffic scheduled for arrival
during the early morning justified a shut down of airport and tower so as to
provide adequate’ rest. periods for the staff. We -can find no room for legitimate
criticism of the decision so taken, which was communicated to F.1.C, Salisbury.
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" The action taken by F.LC: was also proved in evidence and here again the
proper observance of recommended practice was established.

There was some confusion in the evidence with regard to the decision to close
the airport and tower at Ndola. The message from Ndola to Salisbury was in the
form of a request for permission, and on the evidence this request did not reach
the Controller at Salisbury whose duty would include dealing with the approval
sought. The Communicator-at Salisbury agrees that he responded with the letters
O.X. but is unable to recall the circumstances in which this was done. In the

result, nothing turns upon this point and we have made no attempt to resolve
the doubt,

We should here take note that Mr. Thorogood, Air Traffic Control Officer,
Salisbury, anticipated the issue of the Incerfa signal from Ndola by arranging for
contact with Nairobi, Johannesburg and Leopoldville in an endeavour to secure
information regarding SE-BDY, but the failure of Leopoldville and Elisabethville
to reply rendered his effort nugatory, ' ' ’

In addition, Mr. Knight,-the Senior Air Traffic Contro] Officer, who iook over
from Mz. Thorogood, initiated the Detresfa signal at 0445 for transmission to Ndola,

Elisabethville and Leopoldville in order to secure news from the two Congo
stations,

. Unhappily, these efforts were of no avail until H.F. Air Ground frequency
signals, commencing at 0450 and continued: until contact was secured, procured a
reply from Leopoldville at 0542 that no news of the aircraft had been received.

- Tt appears that messages to T_eopoldville were initially received by a Congolese
national and transmitted by hand thereafier to the Flight Information Centre. This
gentleman, at the material time, did not wnderstand the English language and
required the services of a colleague or a United Nations co-ordinating officer
before he could deal with such messages. This involved serious delays.

" Despite the repeated request for information sent from Salisbury. during the
‘night of 17th/18th September to Elisabethville, the first communication received
from that station was at 0816 when an H.F/R.T. message requesting news of
SE-BDY was received by Salisbury F1.C.

Additionally to the execution of normal duties, Mr. Murphy, the Airport
Manager at Salisbury, maintained close contact by telephone with Colonel Barber,
the Director of Civil Aviation, who, because of the importance of the visit of the

Secretary-General, had instructed that both he and the R.R.A.F. should be kept
fully advised.

The R.C.C. forms part of the F.I.C. at Salisbury, and put into operation the
requisite procedures for alerting the various centres from which information and
possible assislance could be expected and in the Distress Phase procured the
appointmient of the Civil Air Search Officer and secured effective liaison with the
officer commanding the RR.AF, station at Ndola, Here, again, the maintenance
of close contact with the Director of Civil Aviation ensured the effective co-
ordination of the various interests involved. ‘

The fourth secticn, the Department of Civil Aviation, calls for a review of the
activities of the Director, for he it was who personally represented his Department
in connexion with this important flight. He, like the responsible people at Ndola,
and no doubt because of the expression of their belief communicated to him by
telephone to Salisbury, accepted initially that the aireraft had diverted. He gave
instructions that confirmation should be sought from Leopoldville and Elisabeth-
ville, and' when informed that neither station would respond to signals, he pro-
ceeded to Salisbury Alirport to study all available information at first hand and be
in immediate touch with ‘affairs and later flew to Ndola to take personal charge.
It will be appreciated that the potential area which might have required air search
extended fanwise from Ndola into Congolese territory, and that close lizison-with
aircraft based on Leopoldville—for R.R,A.F. aircraft could not be directed beyond
the frontier—was requisite before any effective general air search ¢ould be put into
operation. The preparations for this general search, which involved the procure-
ment of long vange aircraft from as far afield as Nigeria in one direction and
Tripoli in another, were in our view wise precautionary measures and justified
Colone!l Barber in leaving the conduct of a local search to Mr, Williams (whom he
had nominated as Civil Air Search Officer, C.A8.0.) in association with the
R.RAF. unit at Ndola. It is, as we think, from the wider aspect of overall
responsibility that the Director’s actions are o be judged and, so far from finding
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blame, we find that at all stages he maintained proper control of the situation and
initiated and supervised appropriate action. ‘

Police

As we have already recorded, there were officers among the police on duty
who noted a flash or glow in the sky shortly after SE-BDY had flown over and
reported it. In addition, the police despatched road patrols during the hours of
darkness to investigate these phenomena. The distance of the crash site from the
roadway and the thickness of the intervening bush effectively prevented such
patrols from sighting the remains of the aircraft and we cannot question the
efficiency with which these patrols were conducted. There was a further daylight
patrol sent from Mufulira which,-despite careful search, found nothing,

As soon as information was received by the police from the Africans who
discovered the wreckage, they took prompt action to reach the site and render
assistance to any survivors., The arrangements for the presence of ambulances,
first aid assistance, etc., were promptly made ard efficiently carried out. The site
of the crash was well guarded.

R.R.AF.

The complete log of R.R.AF. activity at Ndola at the material time was put
before us and this was supplemented by the evidence of Squadron Leader Mussell,
the Commanding Officer at this station. The unit was flying regular reconnaissance
sorties as part of its normal duties and so soon as reports were received by the
Duty Operations Officer of flashes seen during the night, instructions were sent to
reconnaissance pilots to look for any signs of a crashed aircraft. In addition,
Canberra, Vampire and Provost aircraft were detailed for search duties in areas
recommended by the civil authorities, and at 1310 Flying Officer Craxford, flying
a Provost, located wreckage and reported its map reference by radio. Altogether
some 16 hours 40 minutes of flying time was applied to the specific search
operations.

We can find no ground for criticism of the contribution made by the RR.AF.
to search and rescue activities.

The Board of Inquiry

In accordance with Annexure 13 to the Convention of Civil Aviation, Chapter
5, a Board of Inquiry was set up on the 18th September, commenced its investiga-
tion on the 15th September and concluded its investigation by. the 2nd November,
1961. Its Final Report, we are given to understand, was signed on the 1lth
January, 1962. Tt was assisted by accredited representatives and technical advisers,
the names of each of which have already been set out. The team was divided into
two groups, one the operations and one the technical, although all inspected the
site and wreckage both from the air and on the ground. As a result of appeals
issued -over the normal broadcasting service, in newspaper advertisements, by
posters and handbills, contact was made with all persons thought to have relevaat
evidence to convey and statements were taken from 133 witnesses. Technical
reports on instruments, radio equipment, electrical equipment, flight system
and auto-pilot and altimeters were procured, and medical and ballistic examina-
tions undertaken by experts, Flight tests simulating the actual passage of SE-BDY
as spoken to by ground observers were carried out in the vicinity of the airfield,
We have derived great assistance from a consideration of the documents collated
by the Board which were made available to us, particularly as a preparation for
the understanding of the oral evidence led at the hearing before us. In the course
of that hearing, certain findings by the Board in rclation to causation of the
accident were brought to our aitention and these we have thought it proper to
consider. In so far as our conclusions are more precise than.those of the Board,
we would make it plain that no implied criticism of the Board is intended. Indeed,
we wish to place on record our conviction that the investigation made by the -
Board is noteworthy for its thoroughness and the Report detailing it remarkable
for its clarity.- We cannot conclude this section of our report without acknowledg-
ing our indebtedness to and admiration for the patient, tedious, informed and
precise study which the Board conducted, the results of which materially lightened
the burden of our own inquiry.

- [eee
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In the first place we wish to express our great appreciation of the work done
on our behalf by Mr. F. G. Cooke. He arranged for the attendance of a great
number of witnesses in such manner that our work could go on without any hitch,
and led all relevant evidence for the witnesses who were called. ‘

Your Commissioners have already acknowledged their great indebtedness to
the Board of Inquiry. We would express our special-appreciation to Mr. I, J. Berry
of the Department of Civil Aviation, who was the Secretary of that Board, for the-
work which he did for us in the care and production of exhibits before us.

We would also thank the staff of the British High Commissioner for making
arrangements in regard to the produetion of witnesses from outside the Federation.
The Northern Rhodesia Police gave us every assistance in securing the attendance
of witnesses from Ndola. It was a great advantage to have been allowed the use
of the High Court at Ndola.

Your Commissioners also wish to express their appreciation of the excellent
wark done in preparing daily the verbatim record of evidence, and the work done
in the typing of this report.

Finally, we wish to thank especially our Secretary, Mr. H. §. Perry, and our
Assistant Secretary, Mr. R. B, Ullyett. They have given us every assistance at all
stages of our inquiry.

' This we submit for Your‘Excellency"s consideration,

(Sed) J. CLAYDEN,
Chairman. -

(Sgd) G. H. LLOYD-JACOB,

Member,
(Sgd.) J. NEWTON,
Member.,
(Sgd)) H. S. PERRY,
Secretary,
" Salisbury.

February, 1962,
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ArPENDIX |

E~AMINATION OF EYE-WITNESSES’ STATEMENTS

To enable us to make casier reference to the evidence of eye-witnesses in the body of
the report we have divided the eye-witnesses into the following classes;

Class A. Those in or close to Ndola who heard or saw an aircraft pass over the
airport.

Class B. Similar witnesses, who in addition saw anything which might be associated
with the crash.

Class C. Those who heard or saw two aircraft at about the same time.

Class D. Those who, without seeing an aircraft, saw anything which might be asso-
ciated with the crash.

In each case the evidence is summarized, and our comments in regard to the evidence
follow the summary.

CLASS A
MR, D, L. BERMANT!

He lived in a house some five miles west of Ndofa, about three-quarters of a mile to
the north of the N.D.B. and 2 little further to the west. After he had gone to bed, and at
a time which he estimated as 2130 he was awakened by the thundering roar of an aircraft
flying very low over his house, so that it shook the house, It seemed much lower than was
usual with aircraft. It seemed to be going towards the north,

Comment. The time might have been later, and the aircraft probably was SE-BDY
passing near the beacon shortly after 2210, The evidence of very low altitude is not consistent
with other evidence, and is probably explained by a type of aircraft which was unusual to
the area, but his evidence does indicate that the aircraft was lower than is usual, The
direction of travel was admittedly uncertain.

MR. A, C. MARTIN:

He was the controller at the airport, and after SE-BDY reported at 2210 that it was
overhead he heard it.

Comment. Nil,

MRs. A, D. WrIGHT: -
She lived on a farm some seven miles to the north-west of Ndola. At about 2215 -2230

she was woken by the very loud noise of an aircraft. It came from the east. She heard only

one aircraft,
Comment, This evidence fits in with what must have been the course of SE-BDY. The

time is a little late but as the witness was woken up the time she gave was only an

approximation.

MR, Lemon MwANSA:

As he was on his way 10 assume duty as a plantation firewatcher, which duty began at
2%00_, lEle heard an aircraft, and saw one red and one white light of an aircraft. It went out
of sight.

Comment. The time is most uncerfain. It was probably SE-BDY.

MR, F. J. ANDREWS!

He was on duty as-a Reserve Inspector of the N.R.P, at the airport. Shortly after 2200
he heard an zircraft, glanced up and saw two flashing red. lights, The aircraft was going to
ti}:e west and there was nothing abnormal about its height. He heard no other aircraft in
the air,

Comment. This fits in with the passage of SE-BDY over the airport.

Caier INSPECTOR T A, EADE, N.R.P.; ‘
Shortly after 2200 he heard and saw two red lights of an aircraft going to the west over
the airport. It seemed to be a little low and to “2 going fast, He heard no other aircraft,

Comment. This fits in with the passage of SE-BDY over the airport.

Senion SUPERINTENDENT R, J. ReaD, N.R.P.:

He was on duty at the airport, At about 2200 he heard and saw the lights of an aircraft
going across- the airport to the west, It seemed to be at normal height, He heard no other

aircraft,
Comment, This fits in with the passage of SE-BDY.

AssISTANT INSPECTOR A, E. BEGG, N.R.P.; )
He was on duty at the airport. At about 2200 he heard an aircraft and saw a light of
one going across the airport to the north-west. There was nothing unusual about the height.

Comment. This fits in with the passage of SE-BDY.

Private M. G. VosLoo: ‘ :
He was on guard duty on the side of Mufulira fnwa%( from Ndola (some 45 miles away), -
from 2000 - 2200, At some time towards the middle of his duty he heard a . twin-engined
aircraft pass overhead. :
Conment. This withess does not strictly fall within this class, This aircraft was almost
surely the D.C:4 OO-RIC which came from that direction to Ndola and landed ar 2038, -

LIEUTENANT-CoLoNEL F. D. SLATER:
He was in barracks about ten miles to the south-east of Ndola. He was awakened in
the night by a large aircraft. flying very low over his house. He could not fix the- time.
Comment, This aircraft was. almost surely the D.C4 OO-RIC which took off .from Ndola
at. 2235 to. go-to Salisbuty, and keépt low to be dut of the way of SE-BDY which it was
thought. mig%\t come .into Iand, Its route .to Salisbury would take it in -that direction,

e
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sentor TecHNIcIAN K. H, HAMMOND, RRAF.: ‘
e was on duty at the airport. At about 2200, he heard and saw the red leghts osfoag
aireraft, which crossed the airport from east to west. He cstimated its height as from 8

1o 12,000 feet above the airport. . .
Comment. The height given is much higher than that given by any other witness.
Otherwise the evidence fils in with the passage of SE:BDY.

Sen1oR TECHNICIAN J. A, TowNSEND, RRIAF.: ‘ .
' i : ft
d t the airport, At about 2230 he heard and saw the lights of an aircra t
whicﬁecx)as:c%"thglyaii:'port frﬂll?n gast to west, Its height was about 2,000 féet above the

airport, . ' ) ) . i
Comment. Excepl that the time, an estimate, s 2 little late this fits in with the passage

of SE-BDY,

Coreorar, T. N. Lroyp, RAF. e hoard and i e lehis of an aiscraft
: Was duty at the airport. At about 2200 he heard and saw the’ lights ol an air
gnin].{,rtw:tv:;l‘\c?\g fm))]n cast to west. He thought that the height was 2,000 feet above the

airpurt.
¢amment. This fits in with the passage of SE-BDY.

CLASS B

MRy, 0, ANDERSON: ook ook’ 1y 2225

lived in Ndola. At a time which she fixed by having looked at a clock as
she gc},}grd an aircraft, She glanced ont of a window and saw the yed lights of an ajrcraft
coming from the north-west towards Ndola and about eight to ten miles away, It seemed a bit
low, At a time which she said was about seven minutes later, but which by her actions was
the time taken in getting water from a refrigerator and walking to a bedroom some eight
vards away, she heard an explosion, followed by two other explosions in rapid succession.
She heard no other aircraft, C

Comment. Except that the time is some ten minutes Jater than was probable this scems
to accord with other evidence.

Mgr. D. A. C. CLARKE!

He was on security duty at a place some five miles east of Nuola, Shortly after 2200
he heard an aircraft and saw the steady red light of an aircraft go from east ta west lowards
Ndola. The noise ceased and the light could not be seen. Shortly thereafter he saw a glow in
the far distance to the west, He reported what he had seen after hearing the news at 1100
on the 18th September.

Comment, This evidence seems to fit in with other evidence and to be accurate.

Mu. D. E. PEOVER:

He is an architect, He lives about one and a half miles from the airport. At about 2030
he saw an aircraft over Twapia Township area. It switched on its landing lights, twin beams,
and approached in a steep descent, At that time he saw or heard no other aircraft. Just
after 2200 he heard a large aircraft and from the balcony of his flat saw the red flashing
light of an aircraft going from the airport to the north-west, It seemed to be slightly higher
and to be going somewhat faster than the normal aircraft. It went out of sight behind some
trecs. About half a minute later he saw a red glow in the sky which went up and down
twice. After the news at 1100 on the 18th September he reported what he had heard and
scen to the airport, He heard no other aircraft. .

Comment, This wilness was by far the most impressive of the eye-witnesses. His account
was, we consider, an accurate account of the landing of OO-RIC, which landed at 2035, and
the passage of SE-BDY. ' '

Mr. D). Moyo, Mr, L. Daka, Mr, P, BAnNDA:

These three witnesses can conveniently be dealt with together, They are three charcoal
burners who were sleeping in the bush near where they worked, about two and a half miles
from the scene of the crash. At dawn on the 18th they all went to the scene, They were
all three convicted of the theft of a typewriter from. the wreckage. Moyo said that at about
2400 he heard a sound as of a gun and later saw something burning. He said that Daka
woke him up. Daka said that at about 0100 he was woken by a noise as of something
exploding, He then saw a lot of fire, He said that he also saw something coming. down and
breaking the trees. He awakened Moyo, Banda was also awakened by Daka who said: “Wake
up, listen, and hear what has exploded.” He then heard sounds as of a gun going off many
hkr;l,cs. He saw a fire through the trees, None of them speaks of hearing any aircraft in the
SKYy.

Comment. The times given are quite unreliable as is 1o be expecied with these witnesses,
awakened in the night. Moyo was awakened after the crash and the noise of a gun which
he speaks of is abviously an explosion after the crash or the noise of exploding ammunition,
as spoken of by Banda. Daka's evidence as to seeing something breaking the: trees is
abviously a reconstruction from what he saw at dawn, for hie could not have seen that at
night and that distance away. The failure to report the discovery .of the crash was most

regrettable but is no doubt explained by the theft i
regretianl Pl y. the theft of a supposed typewriter from the

There is one matter which must be mentioned in regard to. Banda, thou h- it is not
relevant to-the Inquiry, In a statement made to members gof the Board. of Inq%iry he said
that when he went to the scene of the crash he saw dead bodies. Before us he said that
he saw pone. Asked to explain. the difference in statements ho. said that he was beaten.
Although it was inconceivable that the members of the Board who interviewed him should
have been in any way concerned to make him say that he saw bodies, we thought it proper,
in regard to the conduct of the Board, to inquire shortly into this allegation of the witness,
We are satisfied that there was no truth in the allegation whatsoever, -

AssisTaNT INSPECTOR M. U, van Wyk, N.R.P::

He was on duty at the house of the Provincial Commissioner in Ndola i
mately 2220 he heard a large aircraft and then saw the steady red lights gé 'aégs:pt%rqt’ge
west, and disappear behind the trees. There was nothing unusual in-height or speed. Three

[ea
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or four minutes later he saw a red flash in the sky coming upwards from the ground, The
glow lasted for about two seconds. He heard no other aircraft. When he came off duty at
2400 he told Assistant Inspector Begg what he had seen. Begg said that he would report it
to the airport, and did so. Next morning the witness at the house gave the bearing of
the glow to Squadron Leader J. Mussell,

Comment. This was accurate evidence.

Mr. L. H. Cock:

He was_on duty at the airport. At 2205, checked by u watch, he heard an aircraft pass
overhead going in a north-westerly direction. He glanced up but did not see it, It seemed
to be at normal height. When the noise could no longer be heard ha saw a flash to the
north-west which lit up the horizon. He thought that it was lighting. He heard no explosion.
He heard no other aireraft.

Comment, This was accurate evidence.

DeTECTIVE IngPECTOR D J. F, BUcHANAN, N.R.P.:

He was on duty at the house of the Provincial Commissioner.. At about 2205 he saw
the. lights of an aircraft which went to the narth-west. ‘It seemned to be climbing slightly, At
about 2210 he saw a flash of light to the north-west which lasted for about one second and
lit up the sky. He thought that it was lightning. He heard no explosion.

Comment, This seems to be accurate, except that the impression that the aircraft was
climbing must be wrong having regard to other evidence.

Mg, D.D:. Lows:

He was on duty at the house of the Provincial Commissioner as a Reserve Police
Officer, He is district sales manager of the British Overseas Alrways Corporation in Northern
Rhodesia and has worked at airports, He knew the D.C.6 type of aircraft, At 2207 he
heard what he thought was a D.C.6 pass overhead. He saw lights intermittently through the
trees. 1t was heading .west. He thought that it was rather low, and it seemed to be going
fast. Abount ten minutes Iater he saw a pinkish glow in the sky to the west which lasted a
few seconds. He thought that it was the reflection of a bush fire. He heard no explosion.
He heard no other aircraft. He admitted that in an earlier statement he had put the times
earlier, and thought that earlier times were correct.

Conunent. This seems to be accurate except possibly as lo times,

GENERAL COMMENT ON CLASSES A AND B

Apart from witnesses who must have been referring to the aircraft OO-RIC, there is
general agreement in the evidence of all these witnesses as to what happened fo an aircraft
which must have been SE-BDY. If flew across the airport to the west, apparently at a height
of somewhere about 6,000 feet above sea level, or maybe 2 little lower. Hammond scems
to be inaccurate as to height, Many witnesses saw a flash some minutcs later. None of these
w%nesscs hefard any explosion. None of the witnesses in Class A and B heard or saw any
other aircraft,

CLASS C

MRr. W. J. CHAPPELL:

Comment. This witness was completely unreliable, He contradicted himself again and
again, and gave cvidence in a most unconvincing manner, We do not propose to examine
his evidence.

MRs, Y. JOUBERT: )

© ghe lived at Mufulira, some 40 miles to the north-west of the airport. In regard to times
she was definite. She said that at 2300 she heard a jet aircraft far away, and ten minutes
later she heard another aircraft fly Jow over the house, At 2330 she heard an explosion and
saw a fire in the sky, At 0100 the fire was still buming. - '

Comment. The evidence as 1o the fire may be accurate, though whether it was a fire
caused by the crash is uncertain. There may have been a later explosion from the erashed
aircraft one and a quarter hours after the crash, but it seems unlikely that it would have
been heard some 30 miles away, If it had been so loud as to be heard at that distance
it is strange that no one efse heard it, If she did hear an aircraft at about 2300 in Mufulira
it certainly was not SE-BDY, which never went anywhere near Mufulira and had crashed
by 2215, There is no question of mistake as to times on her evidence. It seems probable
that there has been imaginative reconstruction.

Mg, T. J. KANKASA® .

He is the sccretary of the Twapia Town Management Board, Twapia is some four
miles to the west of the airport. He was walking fo his house at about 2035, He fixed this
time by knowing that when he got home he listened to the Springbok Radio news service at
2100. He ‘was certain the time he spoke of was before 2100, He did not think that it was
possible that it. was the Brazzaville news service at 2300 to which he listened. At 2035 he
heard the peculiar noise of an aircraft and saw a big aircraft flying to the north-west. He
actually saw the aircraft. It had lights, He saw_a smaller aircrafl, without lights, flying
above the big aircraft in the same direction, at a slightly faster speed. Then he said, “I saw
as if the small plane was' beaming lights on this bigger plane and from that instant that
bigger plane had then two headlights bright lights bearing straight.”” They disappeared in
the horizon, He described the beaming of lights as being like the light of a torch put on and
off two or three times.

Comment. One thing i§ clear, that the big aircraft seen at 2035 was not SE-BDY, It
was almost certainly OO-RIC which landed at 2035, 'The witness Peaver saw it over Twagia
at 2030 and saw it switch on its landing lights, two beams, The small aircraft was probably
the tail plane of the large aircraft; the light as of a torch may have been a flashing light
on the big aircraft seen momentarily as the aircraft banked to come in fo Jand,

MR. J. M. LAURIE:

He is a reporter, He was at the airport from 2200 on the 17th September to 0330 on
the 18th September. Shortly after 2200 he heard an aircraft pass overhead. At 2340 he Heard
an aircraft, sounding like 'a D.C3, over the airport, It continued to drone very faintly
around the vicinity of the airport for 20 minutes, The noise was very faint.

/. .0
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Comment, The aireraft which he.heard after 2200 was abviously SB-BDY. If there was
another aircraft overhiead at 2340 it is strange that no one else. hedard it. There were many
. ‘police oflicers on duty.

Mr. D. SiMANGO:

He is a charcoal burner who was sleeping near his kiln some two and a half miles from
the scene of the crash, He saw the shape and lights of an aircraft going away from Ndola.
Shortly afterwards it came back towards Ndola. He did not then sec the lights. Then he
saw a flash of light and the aircraft crashed down. Then he heard some explosives banging,
After the flash and crash all sound of engines ceased, His cross-examination was deferred
until after Mazibisa had given evidence. Under cross-examination he said that he saw two
aircraft. A small one was showing between the wing and fuselage of the large one, In his
earlier statement he had said that he saw what he believed to be two aircraft,

Commeny. His description of the sequence of flash and crash was very vague, It is hard

to discover how he could have seen a second aircraft on the return of the large aircraft

" when he did not even see the lights of the large aireraft. From the fact that all engjne noise

ceased with the crash it seems clear that there was not in fact a second aireraft, and that his

original statement is more likely to be correct, that he saw what seemed to be (wo aircraft,

This \fwould fit in with his having mistaken the tail plane of the large aircraft for a second
aireraft.

MR. F. Mazinisa:

He is a charcoal burner and the presiclent of the Charcoal Burners' Association. He was
sleeping near his kiln about two and a half miles from the scene of the crash. It was he
who through the Forestry Station reported the finding of the crashed aircraft at some time
after 1230 on the 18th September.

He made two statements. In the first statement he made no mention at all of having
seen -an aircraft in the night, and said that he became “excited” when he discovered the
crashed aircraft on his way from work. He made a second statement about a week later,
after he had discussed the matter with a Mr. Mattson, a trade union organizer whe had
interested himself in the affairs of the Charcoal Burners' Association. In that he said that
he was attending to his work when he heard aircraft and saw lights in the sky which he
thought were two aircraft, about 100 yards apart, one behind the other coming from the
north, A few minutes later at about 2215 he heard a horrible noise and saw a very bright
light on the ground, Then he heard a-lot of smaller noises,

In his evidence before us he said that at 2230, a time which he fixed by Jooking at his
watch, he heard the noise of two aircraft and looked up and saw the lights of two aircraft,
Then he went to sleep. After a few minutes he heard a very big bang and saw a very big

light. Then there was a number of smaller explosions, He went away.

In later questioning he said that he saw the shapes of two aircraft. And then he said
that it was the spacing of the lights which led him to think that there were two aircraft,

Comment, This witness was not impressive. He had no real explanation as to why in his
first stalement he made no mention at all of seeing aircraft in the night, or of hearing the
crash. The smaller noises, or explosions he speaks of, if heard, would be cartridges exploding
in the fire, His story does not confirm that a second aircraft was still in the air after the
crash. There is no satisfactory explanation as to why this witness, if he heard the crash
in the night, and did not, as he first said, fiind it on his way from work next day, should
not have reported sooner. ;

MR, D, BULENI:

He first made a statement on 20th January, 1962, ¥e had a discussion with Mr. Matison
and Mazibisa and decided to give evidence to this Commission. He is a charcoal burner who
said that he was sitting outside his house in the compound on Sunday night. There was a
beer drink in progress. ‘Between 2000 -2100 he saw an aircraft with lights flying from west
to cast, After a long while he saw another aireraft with very big red lights. Above this was
a_smaller aircraft with a red light on it. They flew from the north to the south. The small
aircraft was above the large aircraft. about 150 yards above it. One aircraft burst and fell to
the ground. He then saw a big flame, Then the small aircraft flew off towards Kitwe, In an
earlier statement he said that it flew in a different direction towards Mufulira.

Conmment. He was not a reliable witness. There are statements in his evidence such. as:
“It is easy for one to see aeroplanes flying at night becanse of the buzz of the engines.” It
is most unlikely that he would have confused the direction of Mufulira with the direction
gf Kiéwfc, and the difference in this'regard shows that he had forgotten what he said a few

ays before. .

CLASS D
AssISTANT INSPECTOR N, J. Vauguan, NR.P.:

He was on patrol in a vehicle on a road from Mufulira, At 2340 he saw in the direction

of Ndola what appeared 1o be an exploding light in the sky and something falling. He

. likened it to a lamp bulb bursting. It lasted for some two seconds. He reported thiz on his
return to his statien in Mufulira at 0130. As a result of this report patrols were sent out.

Comment, Probably what was seen was a red-hot oxygen. cylinder, or some other part of

the wreckage, blown into the sky. ‘Whatever was seen, was seen over an hour after the crash.

MR.-J. NKHATA: -

At a time determined. by cock-crow as between 2400 and 0100 he heard an explosion.
He was lying awake in his house in'a road camyp on the Mufulira-Ndola road.

Comment. - Nil. )

MRg. M. A. BRACHE: .

At about 0130 he was motoring from Mufulira to Ndola, At a point on that road which
is about opposite the scene of the crash he saw a fire which appeared to be a localized bush
fire, and smelt an unpleasant smell such as would not come from a bush fire,

Comment. This may have been the burning aircraft, though the scene of the crash was
some four miles from the road,
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ANNEX IV

#

1IST OF WITNESSES HEARD BY THE UNITED NATIONS COMMISSION

AHNED, Mr. W.S., Chief Administrative Officer, ONUC

ALIEN, Mr. A.V., Senior Inspector, Northern Rhodesian Police, Ndola

ALPORT His Excellency the Right Honourable Lord, T.D., Britlsh
High Commissioner

ANDERSON, Mrs. O., housewife

BANDA, Mr. P., charcoal burner

BARBER Colonel M., Director of Civil Aviation, Federation of Rhodesia
and Nyasaland

BEGG, Assistant Imspector A,.E., Northern Rhodesian Police, Ndola

BERMANT, Mr. D,L., business director

BLANCHARD SIMS, Wing Comrander, Department of Civil Aviatlon,
Federation of Rhodesia and Nyasaland

BRICHANT, Mr. P., ICAO

BRINKMAN, Mr. (., Chief Communications Officer (ONUC)

BUDREWICZ, Mr. R., Air Traffic Comtrol Officer, Ndola Airport

BULENI, Mr. D., charcoal burner

CABALLERO, Mr, Quijano, Chief of ITU MlSSlon, ONUC
CABEY, Mr. M.T., Assistant Police Inspector, Assistant Superintendent,
~ Ndola Police Station
CHIIVERS, Mr. C.P., Senior Air Traffic Controller, Salisbury Airport
CHISANGA, Mr. 8., charccal burner
COASE, Superintendent B.G., Officer Commanding Nufulira Police Dlstrict-
COLSTINOS, Mr. D., Radio Technlclan, ICAO
CORDIER, Mr. Andrew W., Under-Secretary for General Assembly Affairs

DAKA, Mr. L., charcoal burner
DANIELSSON Mr. O., Superintendent, Swedlsh Criminal State Police;

Adv1ser to Swedish Representative, Rhodesian Board of Investigation
DEPFE, Captain, Belgian International Air Services (pilot of 00-RIC) v

EVANS, Wing Commander, Air Adviser to the British High Commissioner,
Federation of Rhodesia and Nyasaland

FOURNIER, Mr. J.P., Chief of ICAO Mission to the Republlc of the Congo
(Leopoldv1lle); United Natlons Observer, Rhodesian Board of
Investlgatlon ‘

GOODBRAND, Mr. M.J.A., Communicator, Ndola Alrport
GREGORY, Mr. Alan, Inspector of Aircraft, Department of Civil Av1at10n,
Federation of Rhodesig snd Nyasaland ‘ . ,
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HAMMARSKJOLD, Mr, Knut
BAVKER, Mr. T.H., Sales Secretary, Leyland Albion (CA) Ltd.
HAWKINS, sAir Commodore, Deputy Chief of Air Staff, Royal Rhodesian
Alr Foree : ‘
- HICKS, Mr. L.A,, Assistant Police Commissioner, Ndola

KANKASR, Mr. T,, Secretary, Twepia Township Board

KANYAKULA, Mr,, court interpreter

KAVANAGH, Mrs. D.M., nurse

KAZEMBE, Mr. M.K., watchman

KHIARY, Mr, M., Chief of Civilian Operations, ONUC

KNIGHT, Mr. A.W., Senior Air Traffic Control Officer, Salisbury Airport
KROON, Mr. H., Deputy Chief Security Officer (ONUC) ‘

LAMPELL, Colonel S., Chief of Fighter Operations, OKUC.

LANDIN, Mr. E.A., Tnspector of the Royal Swedish Board of Civil
Aviatlon, Representative to Rhodesien Board of Investigation

LANSDOWNE, Lord, Joint Parliamentary Under-Secretary of State Tor
Foreign Affairs -

LEMATIRE, Mr, G., Adviser to Airport Manager, Ndjili, Leopoldville

LINDMAN, Mr, N.E.,L., Temporarily attached to the Royal Swedish Board
of Civil Aviation, as Senior Inspector of Aircraft; Adviser
to Swedish Representative, Rhodesian Board of Investigation

LINNER, Dr. 8., Officer-in-Charge, ONUC

- LJUNGKVIST, Major K.O., UN Air Operations, ONUC

LOWENTHAL, Dr. M.N,, Medical Doctor, Ndola

MacEOIN, Lt. Gen. Sean, Commander UN Forces in the Congo

McGRATH, Miss A., nurse

McNAB, Dr. D., Surgeon, Ndola

MADDERS, Mr. M,, Chief Engineer, Department of Civil Aviation,
Federation of Rhodesia and Nyasaland

MERTIN, Mr. A,.C., Air Traffic Control Officer, Ndola Airport

MATLICK, Cel,, Air Attaché, United States Embassy, Leopoldville

MATTSOON, My. 8., International Federstion of Free Trade Unions

VAZIBISA, Mr, F., President, United African Charcoasl Burners' association

MOYO, Mr. D., chareoal burner ‘

MPINCANJIRA, Mr, A.J, Lemonson, charcoal burner

MUBANGA , Mr. J., charcoal burner

MURFHY, Mr. L.J., Airport Manager, Salisbury

MUSSELL, Squadron Leader, Royal Rhodesian Air Force

NELSON, Mr, T.R., Chief, Accident Investigation Unit, ICAO; United
Natlons Observer, Fhodesian Board of Investigation ‘

NKOLOSS0, Mr, M,, Public Relations Officer for the United National
Independence Party :

NKONFELA, Mr. L., charcoal burner

NKONJERA, Mr, D., storesman

OWEN, Mr, G., Air Traffic Comtrol Officer, Salisbury Airport
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PARKES, Mr. T K., Senior Air Traffic Controller, Ndola Alrport

PENNOCK Asgistant Inspector J.K., Ndola Traffic Station

PEOVER, Mr. D.E., architect, Ndola

PERDSON Capt. S., Director of Operations, Transair

PHILLIPS, Mr. R.A., Refuelling Superintendent, Ndola Airport:

POUJOULAT Mr., Personal Assistant to Officer-in-Charge (ONUC)

FOWELL-~ JONES Mr., First Secretary, United Kingdom Embassy, Leopoldville

RICHES, H. E. Ambassador D.M.H., British Ambassador, Leopoldville

ROEIER Assistant Inspector V.G., Commanding Officer, Ndola Station

ROSS, Dr. H.,D., Pathologist and Forensic Specialist, Federation of
Rhodesia and Nyasaland

SCOTIT, Mr. D. A.,‘IEputy British High Commissioner
SIMANGO Mr., A., charcoal burner
SLATER, Lieutenant Colonel, Commanding Officer, Northern Rhodesia

Regiment = .
SPINELLI, Mr, P.P., Director of the European Office of the United Nations

THOMAS, Mr. Donald E., Personal Aide to the Secretary-General
THORCGCOD, Mr. L.E., Alr Traffic Control Officer, Selisbury Airport
TJERNELL, Mr. O.E., Transalr Technical Service

TURNBULL, Mr. J., Communicator, Salisbury Alrport

TURP, Mr. S+, Transair Engxneer

van WYK, Assistant Inspector M, U., Police Mobile Unit, Bwana Mkubwa
VAUGH!N Eggistant Inspector N.J,, Mufulira Central Pollce Station
VERVING, Mrs B., Technical Director, Transalr

VACHTMEISTER, Mr. Wilhelm, Chief of General Assembly Section and
Personal Asgistant to the Secretary-General

WILLIANMS, Mr, J.H,, Manager, Ndola Alrport

WRIGHT, Mrs. A.R., housewife

YEADON, Mr, Alan (ICAO) Air Traffic Control Officer

e
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ANNEX V

MATERIAL DFALING WITH THE ATRWORTHINESS OF THE AIRCRAFT
AND PARTICULARS OF RADIO AND ELECTRONIC NAVIGATIONAL
EQUIEMENT ABCARD SE-BDY

Aircraft informetion relating to SE-BDY certificates of airworthiness and
of maintenance are summarized in part 2, section 3 (paragraphs 3.1 to 3.12),
of the report of the Rhodesian Board of Investigation (annex I1).

The following radio communications equipment and electronic alds to
navigation were carried by SE~-BDY,

Radio communications and equipment

2 HF transmitter/receivers, type 6185-1
1 HF receiver, type BC-348-P

2 VEF transmitters, type 17 L-6

L VHF receivers, type 51 R-3

1 VHF portable trensmitter/receiver

1 Dinghy trensmitter, type T-T4/CRT 3

Electronic navigational equipment:

2 ADF (radio compass), type 51 V-1

Weather radar, type AV 610

Radio altimeter, type AV 610

Glide slope indicator end ILS merker recelver

Loran receiver, type R 65/AFW 9

Of the radio equipment salvaged after the craéh, none of the recelvers
or the transmitter/receivers was found set at any of the frequencies |
internationally sgreed for the ICAO African region., Experts believe,that‘fhis'
was due to changes in the settings oﬁing to the force of impact. The radio
compass (ADF) when salvaged was tuned to a frequency not employed by radio ,
beacons in the area (éee in this res@ect the opinion expressed in section 3.5

of the report of Dr. Frei-Sulzer (annex XII)).

e
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ANNEX VI

RADIO CCMMUNICATIONS RELATING TO THE FLIGHT OF
SE-BDY AND SEARCH AND RESCUE OPERATIONS
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A
Summary of communications eXchanged between Salisbury Flight

Ioformation Centre (FIC), Ndola Tower, the aircraft SE.BDY
and O0-RIC, Leopoldville, ete.¥

17-18 Septenmber 1961

NOTE

EAll times are Greenwich Mean Time )
For local time Congo add 1 hour to GMT )
(For local time Rnodesia add 2 hrs. to GMT)

17.9.61. 1525 Signal No, ZI 13 addresged to Ndola by Salisbury for attention
' (Aiport Mapager) AERM, o ‘
"There is a message received From Leopoldville at 1409 -
one UNO aircraft ex Leopoldville ETA Ndola 1900 presumed
GML' passenger Lord Langdovne will probably request
clearance to Salisbury from yours STOP Also one other
UNO aireraft ex Leopoldville to arrive during night STOP
Your station to remain open until both aircraft landed -
authority (Director of Civil Aviation) DCA STOP ~cknowledgze."

1530 Ndola advised by Salisbury on‘6915 ke/s to pass details of
sigoal ZI 13 on "tie-line" to Lusaka and that Lusaka to
remain open as alternate.

1535  ZI 1h addressed to,Lusaké by Salisbury for attention APM -
Reference signal ZI 13 your station to remain open as
alternate ~ authority DCA STOP Acknowledge.

1551  SE-BDY with SecretaryQGeneral deparﬁed Leopoldville.

1553 Signal received by Salisbury from Lusaks acknowledging
receipt of ZI 13, » ,

1559  Signal received by Salisbury from Ndola acknowledging
receipt of ZI 13, , ;

#*  Initially prepared for the Commission by the Aeronautical Adviser
from all sources available including transcriptions of tape recorded
radio telephone~communications, flight progress strips, copies of o
telegraphic and teleprinter messages and witnesses statements, s /.;'
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1928  Flight Plan OORIC received at Ndola. "ETA Control Area
Boundary 1955, ETA Ndola 2017".

71940~ OORIC given QDM Ndola.g/
19507

2002 SE-BDY made first contact with Salisbury FIC and requested

(2006) ETA OORIC, Salisbury requested destination and aircraft
type and was informed that SE-BDY was LC 6, destination
Ndola. Salisbury requested ETA Ndola and SE-BDY replied
ETA 2235 approximately. SE-BDY, in reply to request,
stated place of departure Leopoldville. Informed by
Salisbury that ETA OORIC 2017 Ndola (conversation apparently
intercepted by Ndola which later received substance from
Salisbury). :

2007  OORIC given QNHE/ and approach instructions on VHF (Very
High Frequency Radio Telephone) by Ndola. OORIC cleared
to approach on NDB (Non~Directional Radio beacon) and to
descend from FL 75 (7,500 ft.) to 6000 ft. (a/c to report
at 6C00 ft.)

20..97 OORIC reported at 6000 ft.
" OORIC instructed to maintain 6000 Ft, and report ND
(Non-Directional Radio Beacon) or "lights in sight”.

20,,7 OORIC reported lights in sight and was givenvwind direction
and strength, cleared to EWY 10 and instructed to report "on
base leg'".

20..? Above signal acknowledged by OORIC.

20,.%7 OORIC reported "on base leg" (its lights were sighted by
the Air Traffic Controller) and was given wind direction
and strength and final clearance to land.

2035  OORIC landed (17 minutes later than -its ETA).

2041  SE-BDY reports position to Salisbury 432B (OTLOS 3033E)
at 2035 and nov flying on route 432 at Flight Level 175
(17,500 ft.) to avoid Congolese territory.

"Q" code symbol for the bearing to be steered in zero wind to reach the
radio gtation concerned.

"Q" code symbol for the pressure setting to be set on an altimeter for it
to read the aerodome height above gea level on landing.

forr
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2049  SE-BDY informed by Salisbury FIC that OORIC arrived Ndola
- 2035,

2108 On HF SE-BDY reported abean Kasama at 2106 estimating
: abeam Ndola at 2147 and requested permission to descend
from FL 175 to FL 160, FIC Salisbury advised SE-BDY that
there wag no traffic and approved descent to Flight Level
160 (16,000 ft.) (2111).

2111~ SE-BDY reported on HF to Salisbury that he had reached

2115 Flight Level 160, keeping outside Congolese territory
proceeding around the border to Ndola to land at Naola,
In reply to questions stated not remaining overnight at
Ndole, taking off almost immediately, not returning
Leopoldville and unable to state destination after Ndola.

2131  SE-BDY confirmed estimating abeam Ndola at 2147.
‘ Salisbury advised SE-BDY to contact Ndola on VHF,

2135  SE-BDY contacﬁed Ndola Tower on VHF 119,1 MC/S "abeam
Ndola 2147 ETA 2220",

2137 Ndola advised veather. Wind 120/7 knots. Visibility
5. to 10 miles with slight smoke haze. Control QNH ¢/
1021 mb (30.15"/Hg) GFE a/ 877 mb. Duty Runway 10.

2138 = SE-BDY sknowledged weather. Requested descent clearance
beginning at 2157. Clearsnce given to 6000 ft. Requested
"Report top of descent.

2140 Teleprinter message received by Salisbury from Ndola stating
(approx) SE-BDY will not divulge his destination after landing Ndola.

. (This was in reply to a query made by the FIC on 6915 ke/s)
2142.  SE-BIY in reply to inguiries said not proceeding to Salisbury
21k after landing Ndola, not remaining over night Ndola., Would

gilve intentions on ground,

21hk7  SE-BDY reporﬁed abeam Ndola,

21554 SE-BDY in reply to guestion said might require a little
2154  refuelling at Ndola. :

"¢/ "Q" code symbol for the pressure setting to be set on an altimeter for
' it to read the aerodrome height sbove sea level on Landing.

a/ "Q" code symbol for the pressure setting to be set on an altimeter for
-1t to read zero on landing.
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2215

2225

2230

2230~
2235

2235

0038

2253

2310

2315
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Ndola Air Traffic Control Officer reported followihg from
SE-BDY; "Your lights in sight overhead Ndola, descending,
confirm QNH",

" Ndola - "Roger QNH 1021 mb, report reaching 6000 ft."

SE-BDY - "Roger 1021,"

Eetimsted time of crash by Rhodesian Investigating Board.
(Mean and average of L watches stopped within .one minute
of each other was equivalent of 2211),

OORIC given taxi clearance by Ndoles Tower. Wind 110/5 knts.
Clear to the holding position Runway/10. Control QNE 1021 mb.
GFE 877 wb. (Acknowledged by OORIC)

Take-off clearance requested by OORIC. OORIC instructed by
Waola Tower to hold position, as DC6 SE-BDY was descending to
6000 ft. and the Tower had been unable to contact 1t during
the previous 20 minutes, (OORIC endeavoured to contact

SE-BDY to assist tower.)

OORIC, at holding position on Ruaway 10, requested take-off ‘
at own discretion (no visual sign of DC6 SE-BDY),

OORIC given permission by tower to teke-off at own discretion,
right turn out and report on track Salisbury. '

OORIC took off and again endeavoured to contact SE-BDY on HF
(High Frequency) as well as VEF (Very High Frequency), with
negative results.

OORIC reported on track, estimating control area boundary
at 2255, Abeam LS 2318 and ETA Salisbury 0026, Above
signal acknowledged by Ndola Tower and OORIC cleared to

FL 75 to report on reaching Control Area Boundary.

CORIC reported at FL 75. Instructed to maintain FL 75 and
report Control Area Boundary. ' :
OORIC reported Control Area Boundary FL 75. Signal
acknowledged by Ndola tower, and OORIC instructed to
contact Salisbury on 5506 ke/s. Instructions acknowledged
by OORIC, ' ‘ :

Call from Ndola to Salisbury on 6915 kc/s stating no
contact with SE-BDY gince he reported overhead at 2210,

APM (Air Port Manager) Ndola advised by tower Ndola.
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18/9/61

2330

2350

0005

0016

0030

0040

| 0338

OLL3

Ohls

- obL6

Phone call to FIC Salisbury from Naola (Air Port Manager)
confirming above details and stating Ndola were taking
overdue action,

DD priority signal received by Salisbury from Ndola ZC LO
(also addregsed to Leopoldville ATC and FIC and Lusaka)
requesting news of SE~BDY and stating aircraft was overhead
Ndola at 2210 and nil further contact.

Lusaka reports to FIC Salisbury - "no news or contact with
SE-BDY".

INCERFA signal received by FIC Salisbury from Ndola (also
addressed to Leopoldvilie and Lusaka) stating SE-BDY
intended landing Ndola at 2220, having reported sbeam
Ndola at 2147 and overhead at 2210 - no further

‘communication received from aireraft and its endurance was

not known.

Defence headquarters operations advised by FIC Salisbury of
above details. :

DD signal sent to Ndola stating Salisbury FIC had no news
of SE-BDY.

First light.

DHQ were ‘phoned (by Mr. Knight SATCO who came on duty

at O400) re further news from RRAF, DHQR advised that the
RRAF at Sarum were in the picture that there were no LC3s

ab Ndola but that there were Vampires and Canberras.

RRAF suggested that SE-BDY may have returned to Leopoldville
after having spoken to OORIC by radio.

“(Mr, Knight then records that he spoke to Mr. Thorogood (the

ATCO on duty at FIC until O400) who said that the pilot of
OORIC stated he did not have any contact with SE-BDY although
he called him on VHF just after getting airborne at Ndola

at 2235 for Salisbury).

DETRESFA signal sent by the Rescue Coordination Centre
(RCC 1) Salisbury to Leopoldville and Elizabethville
(with a copy to Ndola for info) "Request reply immediate
to Ndola signal No. ZC 4O reference SE-BDY overhead Ndola
at 2210 nil arrival Ndola ex Leopoldville STOP send flight
plan details - nil departure signal received".

Salisbury RCC advised DHQ by 'phone that pilot of OORIC
did not have any R/T contact with SE-BDY,

.
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050  Signal received by Salisbury ex Ndola (ZC 2) stating
"Person reported to the police here seen great flash in
the sky at approx' 2300Z in direction of Mufulira" (DHQ
were advised of this).

0509  Salisbury inquires whether police are working on 8L-BDY,
Ndola replies that can't say. Alr Port Manager has been
informed but not here. ‘

0520 Jan Smuts Airport, Johannesburg, advised Salisbury RCC
they will have no contact with Leopoldville untll
- 0600/06%0 approx.

0535 RCC 2 DETRESFA signal sent to Ndola by RCC requesting
information on action taken to date on SE-BDY,

0542  Message sent to Leopoldville by RCC on HF A/G frequency
requesting news of SE~-BDY (This message was originated
at 0415 but no contact was. made wvith Leopoldville until
os5he).

05kl Leopoldville replied (relaylng through Luluebourg) that
they had no news of SE-BDY (DHQ were advised of this).

0550 RCC 3 sent by Salisbury to Ndola advising that Leopoldville
had no news of SE-BDY,

0553  Salisbury inquires from Senior Air Traffic Control Officer

‘ Ndola if local copperbelt police have been put in picture.
Ndola replied had not advised other police stations but
presumably since report came from police they had alerted
other copperbelt police stations. General opinion that
SE-BDY turned back and doesn't think there's probably
anything in report.

0554  Salisbury stated just railsed Leopoldville through Luluabourge.
No news. Ndola replied Roger. We have of course ailrcraft
available here for search if necessary.

0600 RCC Salisbury sent to Nairobi (copy to Ndola) "request news
DC6 SE-BDY from LeopoldVLlle to Ndola overhead Ndola 172210
did not land Ndola'. o

0602 Ndola were requested by RCC on 6915 ke/s to ensure that
Police on the Copperhelt were alerted.

0627 Message received by Salisbury RCC from Nairobi on
HE A/G stating no news of SE-BDY.

/...
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0630

0630

06T

0700

N

oL

0721

o730

0731

0732
07h2
O7hY

0745

RCC 5 sent by Salisbury to Ndolea and Lusaka "Alert
NRP stations north of Lusaka on IC6 SE-BDY STOP Nil
further details available on endurance and number on board'.

Hdola signal ZC 5 received by Salisbury RCC - "Police
advise all Copperbelt police stations informed ref
SE-BDY", : '

Signal received by Salisbury RCC ex Nairobi FIC stating
no news SE-BDY this FIC.

D/CATCO Salisbury (Mr. Chilvers) arranged by telephone
with SATCO Ndola to request 2 Provosts to search 50 miles
radius of Ndola, '

Megsage received by Salisbury RCC on Hf from Leopoldyille
requesting news of SE-BDY (reply was sent "No news").

Message sent to Lepoldville on HF "request endurance of
SE-BDY' on departure Leopoldville for Ndola and number on
board". (This message was originated at 0708)

ZC 11 ex Lusaka "All police stations notified stop awaiting

news'.

RCC 6 sent by Salisbury tQ.Ndola (copy to RRAF Salisbury and
DHQ) "Ref phone conversation request Air Search 2 Provosts
50 M radius Ndola".

Message sent by RCC to CAA Viscount flight CE 80k - "Request
you keep lookout for LC6 or parts thereof on ground en route
to Ndola" (This asircraft was bound from Salisbury to Ndola).

' H/F RT message received by Salisbury RCC from Lecpoldville

stating SE-BDY departed Leopoldville at 1552 for Ndola with

~an endurance of 1325 hours "VIP on board and 5 crew",

Signal confilrming reqﬁest for search by 2 Provosts received

HF /RT nessage received by Salisbury RCC ex Leopoldvillé stating

- SE-BDY had 5 crew and 9 passengers on board,

RCC 7 sent by Salisbury RCC to Ndola and Luseka (copy to RRAF
Salisbury and DHR) - "SE-BDY departed Leopoldville 171552
endurance 1325 hr 5 crew 9 passengers”. '

...
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nssare received by Salisbury RCC from Ndola on 6915 Le/s
steting that air search had been organised - 1 Provost will
seorch up to 50 mls south of Ndola and 1 Canberra 50 miles
Horth except where that radius crosses the Congo border.,

HF/RT message received by Salisbury RCC from Elizabethville
requesting news of SE-BDY,

Messape sent by Sulisbury RCC to VP-YSP (DC3) - "Request you
keep lovkout for IC6 or parts thereof on ground”.

W /6T nessape sent by Balisbury HCC to Elizabethville stating
no news of SE-BDY,

ldola sipnal 20 12 received by RCC stating 1 Provost and
1 Canberra departed on search.

WF/RT messape sent to Kemina by RCC requesting news of SE-BDY
(This messape originated at 0613 but there had been no previous
pontact with Xemina).

Kemina replied - no information SE-BDY.

HF/KT message ex Elizabethville to RCC - "did SE-BDY land
at Livingstone?” - replied "Negative'.

HE /KT Ressage received by RCC ex Leopoldville "Request news
LE-BDY?

Reply sent to Leopoldville - "Nil news, will advise'.
7C 24 received by RCC from Hdola (also addressed to Leopoldville
und DHG) stating Elizebethville, Kemina and Luluabourg have nil

news of SE-BDY no reports yet received from search aircraft.

HF/RT message from Leopoldville to RCC - "iny news yet
SE-BDY?"

Reply sent to Leopoldville - "Nil news SE-BDY".

Lusaka advised by RCC on 6915 ke/s that they had received .
8 message that the crashed aircraft found 10 miles south

of Mufulira.

ICA on 'phone to APM Ndola appointing him as Civil Air
Beareh Officer.

/',‘.. |
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1230

1525

1350

1ho7

b7

1440

1457

Entry in Ndola log as follows:

"Co-ordination - Col. Matlick (USAF ex Leopoldville)

Mr. Williams (CASO) S/Lar. Mussell (RRAF) L UNO IChs

ex Leopoldville, 2 USAF C5hs AIR SFARCH RESCUE 3 US IC3s
at Ndola. Provosts report nil information RRAF search
in FIR only (2 Provosts and 1 Vampire)."

RRAg advise wreckage sighted 7 miles from Ndola bearing
290°(M). A IC3 and a Provost overhead now.

RRAF advise position of crash 12575 283020E Heading 114°(M).
Aircraft hit tops of trees and skidded ove: distance of

150 yds ~ wreckage scattered - elevator and two engines only
identifiable - area burnt out - aircraft still smouldering.

Ndola reports L bodies - 1 alive not Hammarskjold - ambulance
on the spot.

RRAF report 6 bodies found Hammarskjold definitely dead -
L1 alive very seriously injured.

Signal received ex ICA Stockholm - "Please request all
available information regarding United Nations chartered
Swedish aircraft SE-BDY type DC6B reported missing on a
flight from Leopoldville departed 1552 September 17th",

RCC 8 sent to Ndola, Leopoldyille, Elizabethville, Nairobi,
Lusaka, Livingstone, Kemina, Luluabourg, RRAF Salisbury and
DHQ, - "Cancel DETRESFA SE-BDY found burnt out in position -
12575 28 32 30E seven miles from Ndola on bearing 294°(M)" .,

s
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Transcription of tape recorded
radio-tel
communications between SE-BDY and Salisb:f':o Ki%ﬂ
Information Centre

Date: 17 September 1961
Recorded at: Salisbury
o VR ey g
Time gg}.l 61;@21& Remerks . o
2002 8By ¥ Gell
? SRY sdrereft celling Salisbury say
pgein yowr coll sign
SLEDY ol evening, How Ao you reac
§pY Bey apuin your cell sign
FOA-0). 4 Hew Gu you real
it foger three to four slight static
HZ, 4 aequest LT. GGRIC
LEY Standby cne (nak FIC on intercem)
ULy Lt Cal.s
s Lo cheed
Wiy Lhet is your Yestination and
circrolt lype
ek Wy Standby one
45 § oY Ceil
sy e akieed »
oY Destination | Gola aircreft DC6(c)?
spY Uncersiend destination Nacla LC6C
i thet effirmetive
gov Lo
Xt Understond Gestination Ndole and
pivorelt type DC6 is that
affirne.tive
T That is affirnetive »
2006 SBY Koger what is your DTL. Mcle o
LY Roger stendby one
spy sDY Calls

Y Go ghesd




Time

2009%

20313

2033

2033%
2040

Call Signs Remarks
To From '
Yy ET4. 2235 cpproximately standby
for 777 ETL
Y SBY Roger epproxinate ETi 2235 whot
was your plece of departure
) oY Place of deperturce Leopcldville
ZBY Roger Leopoldville place of
ceparture, the ETL OCRIC
2017 Ndola.
SBY 2017 i thet ofiirmative
DY That is affirmative
SLY Roger, check, listening out
SpY DY Call
SBY Cell -
SDY Request emive»l time of OCRIC over
SBY Stendby one
DY SBY Go ahesd
i Go ehead
sy Go ahead go ahead
SpY Go eshead
SBY’ Nothing fur you were you calling
DY Request arrivel time of OORIC
SBY Roger standby one
SBY oY Call
EBY © Go aheed
spY Checks 432B at 2035 Flight level
175 Flying 'on. advising route
432 to aveid Congplese territory
SBY Confirm position 4328 at 2035
flight level 175 #and your flying
on route 432 is that effirmative
DY ‘That is affirmative
5BY ‘Roger Standby for arrival time

CCRIC
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Time gzll‘ Sl;.;zm Remarks
SBY oY Stending by
2049 DY SBY , wrrivel time Ndola OCRIC 2035
SDOY ' Roger 2025
SBY © Negetive 2035
DY , Roger thank you 2035
£BY ‘ That is affirmative
2444/ &BY DY Call
o8
££Y Go ghead
S)'g Check sbeam KS/(Kasama) 06
Istimate sbeam ID(Ndola) &7
Flight level 175 request flight
level 160
SBY Say agein your position estimate
‘ - ab 47
Y Roger estimate abeam ND at 47
SBY Roger sbeam K8 06 Flight level
175 estimate ebsam D 47 request
Flight Level 160, is that
-affirmative .
Y Roger thet is affirmative
SEY - Standby one
2144/ SDY  SBY Nl traffic to flight level 160
11
I510) S 777 ‘
SBY M1 traffic to flight level 160
please acknoviledge
Y Roger check will give you a call
reaching 160
‘EBY Roger therks
2418/ SDY = SBY Whet are your intentions on
15 errival Ndola
- 8DbY : Sey agein
SBY : Jhet ere yowr intentions on ervivel

Ndola

sy @Y ~ Stendby
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Cell Signs
Time To From

SBY  SDY

SBY

DY
SBY

8DY

SBY

DY

2122/
15 SBY DY

SBY

2139/
32  SDY  SPBY

80Y

SBY

SDY

Pl SE HOTR

‘Remerks

We ere keeping outside Congelese
territory preoceeding sround the
border to Ndols to land at
Ndola,

On zrzival Mola are you night-
stopping or proceeding else-
vhere

I'm teking off almost immediately
(etc??? unreadable)

ire you returning to Leopold-
ville tonight

Negative

What is your. destination on
deperture Ndola.

Unable to say at present

e have resched FL460

Roger wncerstant reached 160
Confirm you estimating sbeam
ID at 47

affirmative

Roger contact Mola VHF 119.1
now

Roger will do.

latter times shown after qblié_‘ue stroke
ore actual times as opposed to recorder
times,

SBY - SALISBURY

SDY - JIRCIUFT SERDY




. Date:

Transeription of tape recorded radio-telephone (/1)
communications between Salisbury FIC and Ndola Tower

Recorded at:
Frequency:

Time:

17/18 September 1961
Salisbury

6915/3682 Ke/s \
Between 2002 GMT 17 September snd 1356 GMI

18 September

Tivs

T CALL SioHs ___J

To rom

i
!
L
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20027

P0183

?Q19.

w118

pazs .

SAY! NDO

S NDO. | SAY

SAY | ¥DO}

SAY | NDO

sAY lnus} o .
Lus |FpOJ ..

|FDO LR ¢

N0 isAY | |
_IEDO IBAY | .

L Call o
~Cs1l = Do you read?

Cell - 6915

them to mee ue 5445
Roger will de.

Cull
Go sheed

 You sre strength 2 distorted there is. 8 D06,

Our Teleprinter is out with SAY will yeu sui:

_BEBDY &t KL, 175 from LEO EST NDO 2235 snd wel

S

 haven't recsived snn ARR.SI@ 08 OORIC .ooeifoecme.

Roger he srrived st 2035 oVer . .

NDO.....

L. ROoger thanks. is. the ARR .SIG.on 1is WAYZ .l o

Affirmetive our telepringer is unservieceble | . .

W11l YOU 808 WEB.ON SUOD. oo e e

NDQ. | 8BAY. |
20363 18AY. INDO. il

_Roger will 8o . .. ... ... .. ..
THEDE. FOM L e e

Goll v

NDO |SAY

Ceall

| say w0

Reply | —

INDO IBAY

8%1il11 no news oi VZM? over

0 leax Lo i

Kugatiyn will sdvise you soonsat ..ooooceoanadoioos
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¥
CALL SIGNS . ’ -
| -
To From

(204%) NDQ SAY Roged thenks 1 keep on dodging up to the TWH

l and will be going up éhortly I ste SJQ.

L.arriving from Johsnnesburg T'11 probably be

up there for the next 20 minutes over
20434 SAY NDO| ' Roger thanks

212 |KDO [SAY | | Call

NDO isay | | .69

2113 | NDO 18AY | | 6915 de you resé over
2114 |NDO |S&Y [ . 16915 &0 you resd ovar

29145/ 8D0 |SAY | L 69 do you resd over

2115 {Lus |gAY | | over .
211921 54Y. | NDQ .. W¥ill you try sgain now over U SR
INDo |say |.-Reger you are now stremgth 3
~|{8AY |NDO | | Roger you're sbout Z to 3 now go shesd

NDOISAY. 1. | Roger SDY now st f1 160 he gave @ position |

.. EEport sbeam Kilo 8ierrs (Ksgems) st 2406 |

..... -And. eatimated November Delte (Ndols) st 47 |

RTAQIBAY INIQ.].....|. Roger. thenke . -
2 1 22 NDO S AY c . 1 1 TS LT O PPN SRR
n_{SAY |NDO Ry

NG _8AY __SDY to yeu
284l 84y | Npo | Roger thsnk you

2‘129 1 SAY | RO Kdols hee BDY over

20 [8AY | | Thank you Alsn if you osn get sny 1nrorm-§14n Nt

/,..
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fading bedly .

¥po lsav.| .

SAY, NDOL i

S4Y | XDO[....

Roger } sy sgsin if you osn get eny informptic
i

~ lsnding Ndole .1'd be'vwﬁtwsreﬁqful
Stand by ons

CaLL Snngs - ’
Tz B RAMASKS
To From
nﬁélzﬂmNnowsax,. 5o from him 8. Lo his. future movemente J'd. be | . .. -
........ moet grateful o
,m a4y iNpo. | ..Borry would you mind trying sgein you're | -

|..from 8DY #s to hig future movemente sfter |

SAY | NDQ

NDO| SAY]

Go_shead

__Raply on the tie line plesse, I will reply |’

..On the ties line ---  correction, I will rep

N0 3467

SAY.|.NDO

L.NDO |..SAY]

findsh over

..Roger thank you. ... ...

Saxﬁwﬁkﬁ

on the teleprinter over =~

_.Roger thank you. 8ti1ll no news of ZA? .| .

_.I think they're stending by for this lot tof . .

coll

Ceall - 6815 over

Cell -~ over

' qu 'SAY

om 6915 do you read over

/;¢5 
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2320 ,( NDO| 84Y How do you resdy

2321 | NDO| S4Y Do _vol_ resd?

...m. Nothing hesrd dupring this. period -

35..|.84Y | XDO BT B S
{.NDO | 84&Y | Reply =

SAYTINDO]. ... . Good morning to. you I've.pothing (2) en. 36 ).
..1.hed » mgaage from redio police they are (9)

) . Anfeorming 8t 3 oclock snd .they reported. thet

, p.men (1)..9% 2300 zylu sbout geen (9) grest
flssh in the sky in direction of Mifulire or
| locking s bit (2) out from Ndols will you |

i reyuire e signely

NDO.| SAY. Affirmative Budge [2) confirm by signel snd ..
‘ sdvise eny future developmants plesge

QQ.I‘,S(.;&.AX.‘.... RO Boger.
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CALL Sinms

Tua To Rrom
0508 {nde | eby calle (no reply)
0509 |nde |sbYy calls
sby .ndo go_shesd
{ndo |eby It mey sound s 1little psdsntic but would
_ you check with police und v-rious other

orgonizntiong nre working on this -1rcruft.

e 8BY | DO .Sorry Salisbury  rey sgein =
I rsy sgein would you Just condimm thpt the|

pelice org-nizltion etc. 1: working on thin

-1rcroft thin-miaaing -1rcr-rt ever

aby. inde I cant say thst they sre werking er net. |
| ‘uThe A. P.N. hes becn inrormed Hc 8 not herc
.nd #s far #s I knowthey didn't-_ S ¢
but or colree I h ent baon (?)
0512 [nde |eby T thought security we bpd but not ss bad sg thet
It'a » complate bi:nket is 5t?
(no reply by nbDols to this query)

Jossg| SAY| NIO Cell
ADO|.SAY Raply.. e s e
BAY.|.NDO Con 1 _spesk to the SATCO if he's thers plasme?
Ndo | 8AY. Roger stand by -

T PBUBE = s e e e <
NDO.| SAY. -hegquﬁdoll T U NS
JAY | NDO} Ref your RCC2 whst sction would you suggest

_ va_texe over

05531 NDO | SAY Keith I _wee Just i-nfing te chggkw§QQ§w§ngmm_mwwww

locel Gopperbelt police had s1l been pup in'

—— i the picture sver
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TALL Stowes K ’
T Raszza ‘ l

-
0553) say | NDO | Wo haven'f! hmarex sdvised any sther pelise gtations
‘ but presumbly gincg thia report coma rrom tzL’w

p police in the first pisce they heve slerted [their

ether Jopperbelt police atetions genersl epinien
. Beems to be thst he's turned beck - I don't lthink

.there's rrobsbly snything in this report ovall'
D554 INDO. 8AY. |.....| Roger Keith I'11 keep it short I Just sent {

- 81gnsl. to. you now-now-now.replying from.Leg. !
%_ e i o L AER DAL contect with them on eny . point-to-. '

s o PRANG freguency. we just reised them . thmugh -
v cin oo | P 18Y OF Lulusbourg nil nawa e !

. JBAY |NDO .l.Roger thsnk you we have of courge aircraft |
e o | 8V81 18k 1e hepe fog gesrch if necesssry |
osohg 10| 8ar| | Roger keitn themc gou .
0606 NDO| 8AY Were you calling? . -

..... SN U R 7 .l'.ﬁ]ﬁlx. e T
NDO| SkY| | ©pl1 '

... BAL) NDO Repdy o

—mt- W00 SAY L. Wo.re yOu galling Budi
. Negative .

] HDQ | BAY Roger » mepeags. £rom RGG would, you plesse_chegk

S i ..ond _oconfirm with ug. thﬂ't #11 the police stetions

ng the Copparbelt htve besn slerted for "ﬂh-

S Aircrart nv«r

__Qﬁp% 8AY | NDO Roger will do




A/5069/Add.1
Annex VI
Page 21

CaLl. Sroest

o72L4%| SAY! NDO Csll

NDO | SAY| M Reply

gAY | NDO Would yeu ask.GATGO p:mu_,t.gn.m:tz_m,_ms__w}un&_
for RRAY senrch gircrsft by gignel ever

0725 | XD0 | 8AY| . . Roger Keith I'il.do.that. I belieYe 1t ia being dons

B D TIOIEI L BV BT o e e s o e

SAY.| N0 L BOrrY COMA. BEBAN .. oo oo i e e

NDO. | BAY L.} ROEAD WALOO o i [ B
8AY | \DO_ They're making the srrangements to carry

gesrch sg requested but thay'd like it confinmed...

An e simmal for the record DPLEBBE. OVAY. o

D725% | XDJ | SAY Roger » gignsl wi’l be srrenged .. . . ..o

0749 |MDO | 8AY CB LY B9 s oo oo i s o i e

8AY | NDO Reply ..

NDO | SAY | Reference ths sircraft 5 crew 9 pex (repeste)

5 orew @ p

signal follows . ... oo

074 9%|SAY | XDO RO BT e o

MO | 8AY RePLy
gAY | Mo Controller pse

08054 |84y | NDO Gl 69

NDO | 8AY Qo shepd BobD ' e e o s

SAY | NDO Ref the sesrch aircraft there'll be one Provept

snd one Cenbarrs the cenberrs to the North =p=

(unresdsble) --- 50 mides rsdiuguof!;——-

i ‘ (umresdeble) --- Congo horder..

, MO | BAY Sorgy Bob. you!rs £sding-R8d1Y 30y.again . PRE . imm
10806 HAY ! NDO| St-ndvby one ‘ »
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CaLL Stons

From

Rapanns

(0506)

3AY

NDO

I 8®y sgein for SATCO Feference the sesren tha KXyxwnf

sircraft will be one Prevost to the South snd

ane Cenberrs to. the North  .--- (unresdsble)

one Csnberrs to the North »ll sfter thet I'm

84Y

NDO

_8freid wes unresdsble

1'11 try wgsin ---  (unresdable) pe--

-1 B8Y

..Fadiug but not over (2) the Congo border . |

BAY

LUs

LUS

SAY

_1say.

Lus

0o shesd

50 .milep rediug —e=e- (uhre-d;ble)
0807 | DO SAXWmwwwww"xsitn“gnggrlﬁgnq‘pngmﬁrovqutmquﬁngmaqqﬁnmgnkm__w~,

~.3..c80 undergtand within 8 50 mile redius - |
ond - up to the @ongo Pedicle is this .eorreet?
L.CALL

.No he ssid 50 miles o North end 50 miles to

h807%

South..the other. we.y it tskes them over the

Lus

SAY.

Rogar thank yew ~ =~

0931

Ndo

8by

Calls . ...

.Nao

8by

Go nhead

CqﬁzqmbordgzmmW.“wmmmwauw"”“mmmwnwmwmnwwmwmw““mmm

|..8by| Nde Cen you confirm Jacko 160 departad Thornhill o
0630 elapsed tinw 57 minutes still nil cont et.
JNdo Bby | ! Roger, He'll Protsbly be guite cloge in _ N
oefors hg cpntacts you Bud Ho 8 desuondin@ ‘ »
_ to i think to sbeut 3000 fast 8gl to have a

look for this quasr job

33 4o

Lus v .

169 paguod sbm mine st eight minaplesed nine

he_ia“dmwn ¥ to 3 thougsnd aesrching,
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craft enreute ever

Sby

Nde

He is_in the picture but wether he will leek .| . . ..

! T

Tua Cau Sue - .
- Te From _
1919 ;Egg sby Cella
Sby | Kde Go shesd
Nde | 8bY | confirm that victer pepe ache hss bean requested
te look out for this bloke en the way even
8by | Kde . you ere fadeing  esy sgn pledse b
Ndo | 8by Roger 'oull yeu ccifomi thai Vol hes been |
requssted to hava # leek fer this missing sif

et i

1e23

Nde

Sby

out I cen't pey

Reger

[ 1.322:

SAY.

Call

¥ 4

ROy

8AY

NDO

The wrecksge has been loc: will advige

1356

SAY

TRONK YU | e e e

Nething further recerdedby 1500z ends. . .1 . . .
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Extracts from the Air Treffic Control Log
of Ndola Airport -

SUND.LY 1 708 SEFTRIBIR , 1961

0320 Budrewicz on.

0325 = kunweay inspection.

0335 Tire bell snd stop wetch 0.X.

0810 Naola CTL 5 x 5.

1045  Iudrewics off, Heuse on, |

1053 - Fire bell O.X, Stop wetch scen and 0.X,

1735 louse off'.  Lartin on, Stop vatch and Fire Bell 0.K.

2135  PFirst centact with SEEDY BT, +BM, Fh. 2147
Ndola 2220, ’

2147 = Reported (Bl Fdole (LD200 - 278 degrees) would
not divulge future movements

2210  Overhead Mlola, (Visuel sighting by RR.F perscnnel )
&/C checked +MH, given 1081 re.ort reaching 6000 feet,
No further contact after repeated calls from 2214,
Police contacted re any reported crash and overdue

action taken.

2345  Overdve action. (%U.) teken ch SEIDY LC-6 and INCERTS:

l,_CI\IlDJ;"I 4 8TH SOPTELBER, 1961
0001 M¥ortin on,

0115 Mertin off,



21355/
2137

2138

2142

2143

2Lk

BthQ/

R153
2154
2210

2225

8/

E
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Statement of communications between SE-BDY and Ndola Tower,
prepared by Air Traffic Controller Mertin parly from memory

and partly from flight prosress strips

On the night ~f the 17th September, 1961, I was

Juty Adr Traffic Contrel Officer at Ndola Airport.

First

radio contact with SEBLY was at 2135 Z and subsequent
communizations wore as foellowsi-

NDOLA/SEBDY
SEBDY/NDOLA
NDOLA/SEBDY
SEBDY/HNDOLA

NDOLA/SEBDY

SEBDY/NDOLA

NDOLA/SEBDY
SEBDY/NDOLA

NDOL:/SEBDY
SEBDY/NDOLA
NDOLA/SEBDY
SEBDY/NDOL&

NDOLA/SEBDY
SEBDY/NDOLA

NDOLA/SEBDY
SEBDY/NDOLA
NDOLA/SEBDY

SEBDY/NDOL&
NDOLA/SEBDY

NDOLA/SEBDY
SEBDY/NDOLA

NDOLA/SEBDY

SEBDY/NDOLA
NDOLA/SEBDY

Estimate abeam RND

at 47, HD at

20.

Roger, confilrm ETA ND in 20 minutes, or at 2220.

2200,

Roger,

Ndola weather wind 120/7 Xnots.

Visibility 5 to 10 miles with slight smoke
haze. Control QNH 1021, QFE 877 mb. Duty

R/W 10,

At what time do you wish to make
your descent?

Roger on your weather, request descent
clearance at 57.

Rogery no traffiv in area, at 57 clear bto
dascen. to 6000 fect on QNH report top of

dascent,
Roger.

Are you proceeding Salisbury after landing

Ndola?
Negative,

Roger are you night stopping Ndola?

Nagative,

Due parking difficulties would like your

intentions.

Will give them on the ground,

Roger.

Now abeam ND (AD200 QDM 279 degrees).
Roger report top of descent,

Roger.

Will you require refuelling at Ndola?

Standby,

May require a little.

Roger.

Your lights in sight overhead N

confirm QNH

(AD200 317 degrees

dola,descending,

).

Roger, QNH 1021 mb, report reaching 6000 feet,

Roger 1021,

The aircraft was visually seen overhead the field
proceeding WNW at an e~timated height of plus 10,000
feet by RRAF personnel, who were attending to a DO~k

registiation OORIC.

instructions

WIND
Clear to the holding position RW 10,

Control QNH 1021 mb

110/5 K,

QFE 877 mb

This aircraft was given taxy

The 2135, 2147 and 2210 times are stated by Mr. Martin to be
accurate, the remainder spproximate.
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2230
2235

OORIC completed his power check and asked for
Take off Clearance, Instructed to hold position, as
SEBDY was descending to 6000 feet and I had been unable
to contact him for +the last 20 minutes. '

OORIC requested take-off at his own discretion.

_ No visual'sign of DC-6 SEBDY so I allowed OORIC
to take-off, right turn out, report on track Salisbury.
I had the anti-collision lights of this aircraft in
sight, for approximately 3/4 minutes,

Yumerous calls made to SEBDY on 119.1 Mc, and
118.1 ic, with no results. OORIC offered to try to
contact SEBDY, with my approval, but was unable to do so.

Contacted police to ascertain any crashes reported
in the area and commenced overdue action.

Signed, A.C. MARTIN.
AIR TRAFFIC CONTROL OFFICER.

19th September, 1961.

...
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ANNEX VIT

Medical Information

A

. Summary conclusions of the Rhodesian Medical
report relating to "accident cause" and "apparent
accident sequence".

The following are summary conclusions relating to "accident cause" and
"apparent accident sequence" from the report of the medical investigation carried
out by three pathologists for the Rhodesian Board of Investigation. The
examining pathologists wexre Dr. H. Douglas Ross, Forensic Pathologist and
Consultant Histologist to the Federal Government of Rhodesia and Nyasaland;

Dr. P.J. Stevens, Squadron Leader, R.A.F. Officer in Charge Department of Aviation
Pathology, R.A.F. Institute of Pathology and Tropical Medicine, Halton, Bucks,
England; and Dr, J. Hillsdon Smith, Govermment Pathologist, Public Health
TLaboratory, Lusaka, Northern Rhodesia:

"Medical Bvidence in Relation to Accident Cause

a) State of health of flight crew

No evidence of impaired bodily function which could have a bearing
upon the cause of the accident was discovered on the initial post mortem
examinations, or the histological examinations of any of the crew. Toxicological
examinations of organs taken from the three pilots were negative and an examination
of the pilots' medical records revealed no cause for incapacity. :

b) The significance of the blood carboxyhaemoglobin Estimations

i) As an accident causative factor: It is not considered that the
positive results recorded, the highest of which was T%, can be implicated
in the cause of the accident. Impaired function in a normal adult does
not occur at levels less than 20 ~ 25% and only the mildest symptoms, such
as headache, under 30%. Further, the apparent significance of three of the
five positive results being in crew members, is considerably reduced by the
fact that the other two probable occupants of the flight deck were not
affected.

ii) As an indication of in-flight fire: Similar reasoning precludes
_the possibility that an in-flight fire caused this carbon monoxide absorption,
since the five people with positive results were almost certainly :
distributed among unaffected individuals throughout the length of the plane.

iii) As an 1ndlcat10n of individual survival in the post crash fire:
Victims of conflagrations frequently show carboxyhaemoglobin levels of
S over 15%. The levels in the present instance would be consistent with
very short periods of survival in the fire but, could equally well be
explained by the smoking habit which 1s well recognized to produce low
levels of carboxyhaemoglobin. '
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c¢) The Possibility of Sabotage

No evidence of in-flight explosion or firearm injuries was discovered
despite exhaustive examination with this possibility in mind. X-rays revealed
a number of bullets, cartridge cases and metallic fragments in six of the bodies,
~ the significance of which is asscessed as follows:-

i) None of the foreign bodies was found in an individual in any way
responsible for flying the aircraft.

ii) Bullets were found in Bodies Nos. 1 and 2. Their orientstion
within the tissues did not support a contention that they had been fired
from any consistent direction. They were relatively superficially situated,
and were not associated with any discernible evidence of bleeding. They did
not appear to have any rifling marks but were handed to the police for
expert examination.

iii) Cartridge cases, whole or in part and percussion caps were found
in bodies Nos. 1, 2 and 6. The distorted cartridge cases with separate
Percussion caps precluded their having been exploded in a breech mechanism.
All these fragments were superficially situated either in the skin or in
tissues exposed by incineration. ’

iV) Other metallic fragments consisted of irregular fused or vartially
fused, alrcraft glley, or of identifiable manufactured obJjects such as
a small toothed wheel and fragments of a zip fastener. These were all lying
superficially in or on tissues exposed by incineration. '

4 It is impossible to escape the conclusion that these foreign
bodies resulted from the exploding of ammunition in the post crash fire and
from the fortuitous contemination of the surface of incinerated bodies

by debris from the burning wreckage,

~ "Correlation of Medical Evidence with that of Apparent Accident Sequence

1. The distribution of bodies throughout the wreckage, with an
assessment of the type and severity of injuries inflicted on them, is in
general agreement with the reconstructed accident sequence and the assumed
Probable seating positions occupied by the victims during flight.

2. TEvidence of fastened seat belts, in respect of Bodies Nos. 1, 3,
5, 6, 7 and 11 lends support to the contention that preparations for
landing were being made. ‘ ‘

5+ The probable occupants of the flight deck (Nos. 3, 4, 11, 15 and
10) were five of the first seven bodies along the flight trail and showed
the severest multiple injuries. The presence of Nos. 6 and 13 among those
of the crew in the first group of seven bodies is regarded as fortuitous
and probably consistent with these individuals being in a forward part
of the main compartment. : ,



made"
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b, o real inconsistencies arise in the positions of the next
gight bodies; from that of Ho. % it wey be assumed that the purser, having
warnvd iha sther oocupants to fosten *helr safety belts, did so himself
towverds the rear of the fuselage. Tos. 7, O and 9 were in positions
entirely consistent with these individuals having oceupied the rear private
compartments. The initial survivor had obviously cravled from & burning
ares and therciore the plotted pesition of Ho. 16 is immaterial to this
discussion.”

bl
-
b
A

The report alsc affirms that “confident identification of all bodies was
It aﬂncludmw that "no medicsl cause for this accident has been found and

there exisis no evidence of sabotape"
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B

Summary of the report prepared for
the Royal Medical Board of Sweden
and submitted to the United Nations
Commission by the Government of
Sweden.

The following is & summary of the opinion of Dr. A. Frykholm and
Dr. N. Ringertz relating to the cause of the accident and the death of
Mr. Hammarskjold based on their examination of the Rhodesian medical report,
summary conclusions of which are contained in annex VII A above.

As a general assessment of the post mortem reports, it can be said that
they are, though brief, adequate and give an impression of careful examination
and reliability. Extensive X-ray investigation has been carried out in
conjunction with the post mortems, and supplementery histological and chemical
investigations have been carried out in BEngland. The identity of the bodies
has been established in varicus ways and the identification should be
sufficiently reliable in all cases. In the following, comments are made on
some of the points in the discussion which is given in the medical report's
"Summary and conclusions'.

State of health of the crew of the aircraft: with regard to the three
pilots Hallonquist, Litton and Ahreus, as well as of the mechanic Wilhelmsson,
nothing remarkable can be found in the information with regard to health
received from Transair. In all cases, at the post mortem, the condition of
. the heart and of the main artery could be assessed and they showed no changes
due to disease, and no signs of illness were found either in any of the other
‘internal organs which could be examined. An alcohol analysis was carried out
with negative results on blood samples taken at the post mortem from Hellonquist
and Litton and no other poisonous substance has been discovered on toxicological
analysis of the organs. On the other hand, carbon monoxide has been found in
blood samples from five out of the twelve victims on whom it was possible to
carry out tests for this. Among these is included Hallonquist with 5 per cent
and Litton with T per cent. Even Rosen (additional member of crew and radio
operator) had 7 per cent, while Wilhelmsson had nought per cent. The pathologists
state in their conclusions that a carbon monoxide content of T per cent at the
most in the blood is far too low to produce any deleterious effect on mental
- and physical capabilities.

We agree with this conclusion. It is also concluded that the carbon
monoxide content does not support the assumption that fire broke out in the
aircraft before the crash, since the five victims in whom carbon monoxide was
found almost certainly were situated in different parts of the aircraft among
other victims in whom no carbon monoxide content could be found. In this
connexion, it must be‘stated that both the pilots, who were probably on duty
in the cockpit (Hallonquist and Litton), were found to have a carbon monoxide

7
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content, in the same way as Rosén who most probably was on the deck of the
aircraft. On the other hand, Wilhelmsson, who also was most probably on the
deck of the aircraft, was found to have no carbon monoxide in his blood. In
addition, Barrau was found to have a carbon monoxide content and the fifth
person with such a content was Hammarskjold, who had only a very small one

(2 per cent). It cannot be considered that the carbon monoxide content in the
blood of the pilots and of Barrau supports the assumption that fire broke out
in the aircraft before the crash. The pathologists consider that the carbon
monoxide content which was found is either the result of a short survival period
during the fire after the crash or of the smoking of tobacco during the flight.
It must be noted that against the first alternative is the fact that both
Hallonguist and Litton had such severe crush wounds in the head that death must
have taken place very quickly. The discovery of & slight and not entirely
definite fatty embolism in the pilots' lungs does not contradict this, since
such an embolism can develop extremely quickly in the presence of such severe and
numerous skeletal fractures as were found in hoth cases. Tt seems to us more
probable that the carbon monoxide content is a result of smoking during the
flight. Tt has been stated that Hallonquist was a heavy smoker and Litton a
moderate smoker. With regard to Ros€n and Barrau, no information in this
connexion has been obtained but Wilhelmsson, who did not have any carbon
monoxide in his blood, was a non-smoker.

With regard to the pessibility of sabotage, the pathologists state that {
no proof of any explosion in the aircraft before the crash has been found during
their investigation. We should agree with this.

The pathologists discuss further the nature of the foreign bodies which the
X-ray investigation revealed in a number of the bodies. These consisted of
bullets, and either whole or exploded cartridges in the bodies of Persson and
Hjelte. 1In Hjelte's body other small objects such as rivets and a small toothed
wheel were found to have been forced in. In the body of Barrau, exploded
cartridges and percussion caps were found. The objects were located relatively
near the surface, the bullets lying in an irregular manner. Most of the bullets
and cartridges were found in the region of the hip or the thigh. In spite of
‘the fact that all of the dead bodies found on the scene of the disaster were
completely X-rayed, bullets were found only in the three named who could all,
with great probability, be assumed to have been carrying ammunition of thelr
bodies. The simultaneous presence of cartridges and percussion caps forced into
the bodies in those cases where bullets were found 1s highly convincing evidence
that the bullets penetrated as a result of the explosion of ammunition during
the fire. The foreign bodies which were found in some of the bodies of persouns
who cculd not reasonably be supposed to have been carrying ammunition were made
up of superficially located particles of the metal of the aircraft. We agree
with the conclusions of the pathologists that the post mortem investigation
does not give any support to the assumption that the bullets in dquestion entered
the bodies as a result of firing. In the medical report, the correlation
between the results of the post mortem and those based on the technical
investigation of the reconstruction of the way in which the accident took place .

/e



A/5069n4a.1
Annex VIT
Page 6

~are analysed. The pathologists do not find any contradictory evidence here.

We can agree with this in all essentials. It must be noted, however, that the
assumption with regard to tightened seat belts in the case of a number of the

. victims is not based on the results of the post mortem but on an examlnatlon of
. the secne of the disaster.

Secretary-General Hammarskjold's body was the only one of those found dead
on the scene of the accident which had completely escaped burning; the position
of the body indicates that he was thrown out of the rear part of the aircraft.
His traumatic wounds were apprecisble and included inter alia a severe fracture
of the spine between the second and third thoracic vertebrae, several broken
ribs and broken breast bone, severe internal haemorrhage in the pleurae
(5C0- 700 ml), and a broken thigh bone. Haemorrhages were also found under the
skin in the region of the temples and in the meninges. but no brain damage .

Severe congestion was found in head and neck. The results of the post mortem
indicate that he lived for a certain period of time after the crash. The
corigestion gives some support to the assumption that suffocation as a result

of breathing difficulties (severely crushed chest, high spinal fracture and
crushing of the lungs as a result of haemorrhege) are significant as the. ultimate
cause of death. It is not possible to estimate with certainty how long he may
have lived after the crash. The haemorrhages which took place as & result of
the wounds could have developed in a shorter time than a few hours. We agree
with the pathologists in their opinion that Hammarskgold’s wounds would have been
~ fatel in any case. If he had been rescued immediately after the accident and
immedlately received medical care equipped with the latest devices, it may
perhaps be supposed that the survival period could have been somewhat lengthened.
The passenger Julian who was found alive had as traumatic wounds meinly a

broken fibula but extensive burns. Both observations during his stay in
hospital and the results of the post mortem indicate that his death was caused
by the burns.

o We finally agree with the over-all conclusion reached by the pathologists
7 that the medical examination cannot reveal the cause of the accident gnd this
examination does not give any support to the suspicion of sabotage.

" Stockholm
15 February 1962

[u
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ANNEX VIII

e e P o et

STATEMENTS OF WITNESSES RELATING TO A SECOND AIRCRAFT

In paragraphs 137-139 of the report, the Commission has considered
testimony of certain witnesses to the effect that they saw or heard a
second aircraft flying near SE-BDY and has expressed its views with
respect to.this testimony. In this annex the statements of these
witnesses are presented in greater detail.

I. Testimony of Mr. T.J. Kankasa, Secretary, Twapla Town Management Board

1. Mr. Kenkasa made a statement to the Rhodesian Board of Investigation and
tegtified at the Rhodesian Commission of Inquiry and the United Nations Commission,
2. On Sunday night (17 September 1961) some time before 11:00 p.m. localvtimé'
(2100 GMT) he was returning from a friend's house along a road in Twapia
approximately four miles west of the airport. He heard an unusual noige which
gounded like two airplanes. The sound was loud and also rising and falling. Hé"-i'
looked up and saw two plenes - a smaller plane with no lights flying above and a
little behind a bigger plane. The smaller plane appeared to be going slightly
faster as though it was catching up to the bigger plene. Both were flying in

a north-westerly direction. The smaller plane appeared to flash a light two or
three times on the bigger plane like a torch going on and off. At almost the

same ﬁime he saw two bright white lights like automobile headlights on the‘big,
plane. The big aircraft continued to fly off towards the north-west and the
smaller one appeared to go towards the north-east although they were s%ill close‘}
together when they disappeared from sight. He had told the District Offiéer ‘
about this the next morning and asked if there had been air manoeuvres in the ﬁ"
area.

e Mr. Kankasa eppeared to be very certain that his observations were made

before 11:00 otclock. He fixed the time by a news broadcast from a South ' :
African station which he heard on reaching home. The announcer had said it Was
11:00 o'clock. He told the Rhodesian Commlssion of Inguiry that he believed he

had seen the planes at between 10:35 and 10:40, If this is correct, it seems .
reasonable to believe that he saw 00-RIC, the DC-k4 in which Lord Lansdowne

arrived, at 10:35. There is testimony that 00-RIC turned on its landing lights - -
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when over Twapia. Since it appears certain that there was no second plaue f]jjug
near CO-RIC, it is probable that Mr. Kenkasa mistook the tail assembly of the
DC-4 for a smaller plane flying above and behind & larger plane. The flashing
light could have been OO-RIC's rotating anti-collision beacon. The apparert
differénces in speed and direction of the two planes might be accounted for by
the angle of vision, particularly if the plane banked or tﬁrned. CO0-RIC, however,
was flying south-east toward the airport rather than in the north-westerly
~direction reported by Mr. Kankasa. It should also be noted that Mr. Kankasa
rejected the suggestion that he might have misteken the tail assembly of one

aircraft for a second airplane,

1TI. Testimony of the charcoal burners

5‘ b, ' The crash of SE-BDY occurred in the Ndola West Forest Reserve. The nearest
settlement was the Ndola %est charcoal burners' compound and on the night of
'17/18 September many of the charcoal burners were at separate places in the bush
atténding their kilns within a mile or two of the crash site. Several of these
‘have testified to seeing the crash or the fire which followed and it is probable
that others who did not testify must have also seen or heard the crash.

5. Three; Messrs. Banda, Daka, and Moyo,'were awakened during the night and
heard loud bangs and saw a fire burning. At dawn they went to the crash site but
- did not report it. Mr. Daka carried away a code machine from the wreckage which
he tried to sell thinking it was a typewriter. They were arrested and are
seiving prison sentences for theft or as accessory to theft.

6. Five of the charcoal burners have testified that they saw two planes flying-
‘close together just before the crash, Two of these, Mr. Mazibisa and Mr. Simaugn,
made statements before the Rhodesian Board of investigation and testified at the
Rhodesian Commission of Inquiry and the United Nations Commission. One,

Mr; Bﬁleni, appeared for the first time before the Rhodesian Commission in
'Januafy and also testified before the United Nations Commission. Two,

- Mr. Mpinganjira and Mr. Chisanga appeared for the first time before the United
Nations Commission in February 1962, The testimony of these five charcoal huruers

" is summarized in the following sections.

e
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A, Mr., Farie Mazibisa, President of the Uhitéd African Charcoal Burners'
Association )

T Mr. Mazibisa said that he slept in the bush tending his charcoal kiln the

‘night of 17 September. He showed the Commission the spot at which he had been.

- He said that he was awakened around midnight by a terrific noise which appeared
to come from the north. He saw two airplanes, one a bit ahead and one a Dbit
behind. He told the Rhodesian Board of Investigation that he saw some lights
which he thought were two airplanes about 100 yards apart, one behind the other,
He lay back down to sleep but after a few minutes he heard a very big noise.

He got up and saw the whole bush 1it up and heard many smaller nolses like
shooting. He did not hear another plane at that time. He told the Rhodesian
Board of Investigation that this was 12:15 and the Rhodesian Commission of
Induiry tha£ it was 12:30. He was about a mile from the crash site. He was
frightened and ran to his house in the charcoal burners' compound. He still
couldn't sleep and bicycled to his house in town. In the morning he returned

to the compound and asked what happened. He was told by those he asked that
they didn't know. They had just heard loud noises. Mr., Mazibisa said that after
finishing his work he, his organizing secretary Mr. London Nkonfela, and another
member, M. Mubanga, were discussing what had happened when they heard on the
radio thét the Secretary-General's plene was missing. They were afraid to go
and see because they thought there might be soldiers. Eventually, however, they
went along the "new road" until they saw flames and then wreckasge. They went to
the Forest Station and reported to the authorities. They took the police to the
scene and generally gave assistance.

8. Mr., Mazibisa in his first statement to the Rhodesian Board of Investigation
told only about discovering the wréckage and said nothing concerning the night of
17 September. It was only about a week later, after he had talked to Mr. Mattson,
a trade union organizer, who had urged him to teil everything he knew, that he
made a second statement to the Board concerning the events'dufing the night. ‘
Both Mr. Nkonfela and Mr. Mubanga maintain that Mr. Mazibisa had never told them
about having seen planes or the crash the night before and that 1t was

Mr. Nkonfels who first saw the wreckage as they were cycling home together.

Jone
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Mr. Mazibisa said he had not told what he saw to the authorities at first because
he had been afraid and some people had said he might be accused of having caused

the crash.

B. Mr. Davidson Simango, charcoal burner

9. Mr. Simango was lying down near his work at a point which he estimated to
be two wmiles from the crash site. In the middle of the night, he guessed it
might be about midnight, he heard the loud nolse of ailrplane engines. He looked
up and saw lights. He saw two airplanes flying closer together than they usually
fly. There was a red {(or red énd.white) flashing light>on the larger end lower
airplane. The planes were going in a direction away from Ndola. The noise faded
and then e few minutes later grew louder again. He saw one airplane coming back.
' The’first time the planes had gone directly over him. The second time the single
-plane was some distance away. Then he saw a flash and the plane went down and
after that there was a very loud explosion. Later he heard several small
explosions., He did not hear or see a seébnd.plane after the two planes had first
diseppeared from sight. He thought it was an airplane with bombs énd was afraid
the second one might come back. He lay'dOWn and covered his head and stayed
there all night. He did not report what he éaw immediately because he had been

busy preparing his charcoal for delivery.

C. Mr. Dickson Buleni, charcozl burner

iO, Mr, Buleni had.not made 2 statement 1o the Rhodesian Board of Investigation.
He had dlscussed the crash with Mf. Mattson and Mr. Mazibisa in October 1961. On
20 Jenuary 1962 he made a statement to the Northern Rhodesian Police and testified
 before the Rhodesian Commission of Inguiry shortly thereafter. He also testified
’ befdrevfhe United Natlons Commission. ‘He said he had not told what he éaw earlier
because he was afrald the Fedéral_Government would aécuse him of having burnt the‘
plane. | | ,

11, Mr. Buleni was sitting ouﬁside his home in the charcoal burners' compound
with his wife on the ﬁight of 17 September. He saw an airplane fly over between
10:C0 and 11:00 p.m.’local time (2000«2100 GMT). A long time later he saw a’

coend g plane similar to the one he had seen earlier. Tt was flying a bit low

Ei

K
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and had a number of steady red‘lights. A swall plane was flying abéve the 5ig
plane. It had one flashing red light. He heard two different engine soﬁnds,
one higher then the other. He saw a fire coming from the small plane and light
on the roof of the big plane and he heard the sound of a fire. Then the big
plane fell down and began burning and there was much light. The swall plané
circled once and then flew off in the direction of Kitwe (westerly). He was
reported in the statement taken by the police to have said it was the direction

of Mufulira (north-westerly), but he said this had been a mistake in writing it

down. There was also some confusion in his testimony as to the direction in which

the larger plane was flying. Mr. Buleni said he and his wife had been by
themselves and were not drinking. There were a number of groups in the compound -
who had been outside their houses drinking. Nearly everyone was shouting that
a plane fell down. He could see that most of them were frightened, some were
running into the bush, and someone saild that maybe the Katanga war was coming

to thelr compound.

D. Mr. A.J. Lemonson Mpinganjira, charcoal burner and ex-Provincial President
of Malawi African Congress

12. Mr, Mpinganjira testified for the first time before the United Nations
Commission in February 1962, He said that on the night of 17 September he was
in Ndola West Forest Reserve with a companion, Mr. Steven Chisanga. They had
been erecting a charcoal‘kiln. At a time which Mr. Mpinganjira guessed to e
between 9:00 and 10:00 p.,m, local time (1900-2000 GMT) he saw a big plane ilylug
at normal speed from the north toward Ndola airport. A little while later, |
vhich he variously estimated at from 10 to 15 minutes and 30 minutes,'a big
plane which he took to be the same one flew from Ndola towards the north and
turned west. Just as it was turning he saw two small aircraft, one flying very
high and the other low. The big aircraft had normal lights. He saw one red
blinking light on each of the small aircraft. The lower of the small aircraft
overtook the big plane when it was turning back to Ndola. It flew just above
the bigger plane and a red flash came on the big plane. The blg plane dipped
down, followed by an explosion., Afterwards there were a series of explosions.

The little plane circled and flew off in the direction of Ndola (easterly).

/...   ‘,
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Mr; Mpinganjira and Mr., Chisanga took cover behind an ant hill. Mr. Mpinganjira
said that about thirty wminutes later he saw two land rovers with two European
occupants each, driving at breakneck speed towards the site of the crash., Ten
or fifteen minutes leter the flames increased and the land rovers returned with
the same speed. The next morning (18 September) Mr. Mpinganjira went to town

and purchaéed & newspeper, the Northern News, and read that the Secretary-General's

plane was missing. (The story could not be found in a copy of the Northern News

for 18 September which was presented to him while he was testifying.) He wrote

in his diary for 17 September "Dag Hammarskjold mystery flight". In trying to
return to his work at about 10:00 a.m. he was stopped by the police at the Ndola
West turn off from the Mufulira road and prevented from entering the charcoal
burning area.. (The Northern Rhodesia police testified that a guard had not been
posted at that spot until the morning of 19 September, the day'after the wreckage
was discovered. )

13. Mr. Mpinganjira said he had not given evidence before because he did not
trust the Federal Commission. He would have nothing to do with anything Federal.
He also said thét there had been intimidation since he had been stopped from going

to the charcoal field where he was working.

E. Mr, Steven Chisanga, charcoal burner

‘14, Mr. Chisenga gave an account similar to that of Mr., Mpinganjira, except that
he said he saw only one small plane which was on top of the big plane. He also
placed the time that he saw the land rovers as wuch nearer the dawn and said that
he had seen only a driver in each vehicle by a light inside the land rovers. The
next day he had continued his work and at 2:00 p.m. saw another plane circling
 the crash site and supposed that it had sighted the wrecksge. Mr. Chisanga‘and'
Mr. Mpinganjira at separate times pointed out to the Commission or its staff the
‘place from which they had made their observations. Mr. Mpinganjira had some
difficulty in finding the placé but eventually he identified the same spot as
that.pointed out by Mr. Chisanga.

.
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III. Testimony of Mr. Nkonjera and Mr. Kazembe

A, Mr., Davison Nkonjera, storeman living at Kabushi West - a couple of miles
West of Ndola :

15, Mr. Nkonjera at a time which he guessed to be between 10:00 and 11:00 p.m.
local time (2000-2100 GMT) saw, from the African Ex-Sexrvicemen's Club about a
mile from Ndola airport, an airplene which came from the north, circled the
airfield three times and flew off towards the west. While the plane was circling,
the lights at Ndola airport went off both in the tower and on the ground. . After
the lights_were off, he heard two jets which he believed tock off from Ndols
airport and he saw them following the blg plane. Their lights were turned on
after they were above the big plane. He had got on his motor scooter and started
home which was also to the west in the direction the planes were going. He saw

a fire or flash coming from the jet on the right and landing on the big plane.
16, He said that he had told this the next morning to the manager under whom he
worked. (The manager when located and questioned in Salisbury testified that

Mr. Nkonjera had never said anything to him on the subject.) Mr. Nkonjera said
he had thought that what he had seen concerned the war in Katanga. He had not
testified at the previous inquiries because he was not interested in anything
Federal. He had come to the United Nations Commission because he was sure that
his evidence would recelve wide publicity outside the Federation.

17. It may be noted that the time and the direction from which the aircraft is
reported to have come corresponded more closely to 00-RIC which landed at 10:35
after arriving from the north-west. Lights in the Ndola tower are dimmed dufing _

landings to enable the controller to see the aircraft.

B, Mr. M.K. Kazembe, watchmen at the African Ex-Servicemen's Club, Ndola

18, Mr. Kazembe gave much the same evidence as Mr. Nkonjera. He believed that
the incident had tsken place before 11:00 p.m. when the Club normally closes, .
He had seen the two jets take off from Ndola airport and return there and land

both in darkness as the lights of the airfield were off. He said he had been

afraid to testify earlier because he thought he would be killed in the same way o

as the Becretary-General because he had revealed this.

‘ /‘f'.;tii
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IV. General considerations

- "19. Two other witnesses testified before the Rhodesian Commission that they had

. heard a jet aircraft at approximately the time that they believed they haod heard

~ SE-BDY. This testimony was considered in no way convincing. (See annex IIT,
appendix T.)
1 20, Counsel for the Governments which were represented before the Comm1581on
‘ 5suggested various factors which they believed should be taken into con51derat10n
in evaluating the testimony of the foregoing witnesses, Counsel for the Swedish
| Government stated that while he believed that certain of the witnesses gave an
1mpress10n of honesty they may have been confused as 1o exactly what they saw or
~have indulged in "imaginative reconstruction”. SE-BDY was a larger and a noisier
aircraft than the type normally seen at Naola and just before the crash it
présumably was flying at a very low altitude. Tts several lights, including a
‘frotating anti-collision beacon on the tall similar to the one on 00-RIC which
May have been seen by Mr, Kankasa, could well be confusing to persons who were .
‘not skilled in the observation of airveraft. This might be particularly so if,
as in some cases, they had Jjust awakened.
21. With :spect Lo other witnesses who displayed strong anti-federal feelings,
it was suggested that they might have testified in a way deliberately intended
to embarrass the Rhodesian Government. It was also pointed out that some
"Wifnesses, particularly under cross-examination, claimed to distinguish details
’such as the wings, engines and retracted landing gear of alrcraft, which it was
believed would be impossible to see at night. ‘One witness had said that it was
"éasy to see aefoplanes flying at night because of the buzz of the engines. (It
‘seemed Teasonable, however, that the sound of a plane should help in locating it.)

"Some siatements, it was sald, seemed improbable on their face, for example, that

7.‘ two land rovers drove at break-neck speed -at night along a jungle track with a

‘}*,light turned on inside the vehicles and that two jets took off and landed at

NdOlafairport in the darknesg. With respect to the last statement it was noted
that there were a great many'pebple at and around Ndola airport that night and
that there was convincing testimony that the lights were not turned off at the

ftlme SE BDY was oxeruead that SE-BDY . had mot circled the alrfield, and that no

/oo :
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Jets took off or landed, Moreover there was expert testimonyythat it would be
madness for jets to take off and land in darkness.

22. It should also be noted that fourteen other witnesses testified to seeing
SE-BDY as it approached and passed over the alrpert and six of these saw a glow
in the sky (which they variously mistook for lightning or associated with the
factories, smelters and mineé in the area) shortly after it paséed from slght.
None of these fourteen witnesses saw or heard a second plane. (See annex IIT,
appendix I.)

25. As noted at the beginning of the present annex, the views of the Commission
with respect to the testimony presented herein are set out in paragraphs 137

to 139 of the report.
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ANNEX IX

REPORT ON ALTIMETERS BY THE UNITED STATES
CIVIL AERONAUTICS BOARD

The Representative of the
United States of Awmerics
o the United Nations

December 13, 1961

Dear Mr. Chairman:

I am forwarding herewith the report by the Civil Aeronautics Board of
the United States of America on the examination of the altimeters Trom
Douglas aircralft Model DC6B, Swedish vegistration No. SE-BDY.

This examination was undertaken by the Civil Aeronautics Board of the.
United States of America under the circumstances outlined in United Nations
Document A/49U5 of October 30, 1961. As indicated in that document, the
three altimeters of the aircraft in question were presented to the American
Consulate General at Salisbury, the Federation of Rhodesia and Nyasaland, on
October 24, 1961. The altimeters were shipped to the United States by diplomatic
pouch and were delivered by the Department of State to the Civil Aeronauvtics.
Board on October 31, 1961.. ’

A copy of this report was delivered to the Director of Civil Aviation of
the Federation of Rhodesia and Nyasaland on November 25, 1961.

Sincerely yours,

Adlal E. Stevenson

Enclosure:
As stated.

Chairman of the Commission Appointed to
Conduct en Investigation into the Circumstances
Resulting in the Tragic Death of Mr. Dag Hammarslkjold
and of the Members of the Party Accompanying Him

UN-33506 /F,
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CIVIL ARRONAUTICS EOARD
Pureau of Salety

Waghington, D. C.
November 17, 1961

REFORT ON THE EXAMINATION OF THE ALTIMETERS FROM
LCUGTAS ATRCRAFT KODEL DC-6 B, SWEDISH REGISTRY
WULBER SE-EDY

T.  INTROCUCTION

Thl ee altimeters manufactured by the Kollsman Instrument Corporation;
bearing serial numbers 671CPH-6-051-20329, 671CPX-6-051-1775%3 and G490 wers
rcceived by ‘the undersigned on October 31, 1961. A letter accompanying these

© - iunstruients requested the Board to make checks 1t nomally performs to such

Ingtivments recovered from alveraft involved in an accident. To comply with
this request arrangements were immedlately made with the manufacturer to use
his vacilities in the examination of these altimeters. On November 1, 18961, a
neeting was held at the Kollsman plant in New Yorl: City to outline the

eraminetions desired. AL this time an esxamnlng group was formed and consisted
of the following personnel;

Hesley D. Cowan, Civil Aeronsutics Board

Valter Angst, Kollsmen Instrument Corporation
Robert Cooperrein, Kollsman Instrument Corporation

The three altimeters were in the personal custody of the undersigned Trom
the time of receipt until all examinations were completed.

IT. TNWVEBSTIGATION

To attempt to determine whether & possible malfunction existed in any of
the altimeters prior to the accident the e taminations were made in three phases;

external obseivations, operational testing and detailed inspection of the
intesngl mechanisns.

The erternal observations covered the damage due to ground fire or impact

foveer, The presence of proper mounting attachments, the static hogse fitting,
the presence of an inspection seal and all pointer _}_Z)OSlJ('lOHS

‘ The operational testing Phase applied a pressure chan

. ge to the gtgtic port
ritting and pointer novenent, if any, observed.
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The third phase examinations were made to determine if gll parts of the
assembly were present; if any foreign matter or objects were present; il any
corrosion, dents or Foreign deposits existed on the bellows surface; and the
condition of the various gears, springs, levers and bearings.

Photographs were taken at appropriate times during the examinations

The following is a resume of the highlights of the examinations:
Kollsmen Altimeter, S/N 671CPX-6-051-20329 Unit A

There was light impact damage to the case of this unit but no evidence of
erposure to excessive heat. The hogse fitting was still intact and the rubber
presgurization 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. The bellows still retained a vacuwm but were
dislodged from the mounting bracket. The rocking ar was loose Trom its mounts.
The damage to the gears, levers and springs was atiributed to impact forces.
The 100 foot pointer was loose on its shaft but the 1000 foot and 10,000 foot
pointers were still abtached to thelr shaft mechanisms. There were no foreign
objects Tound within this instrument. No evidence was found to indlicate that
this altimeter was malfunctioning prior to ground impact. The following
readings were obtained:

100 fodt pointer - loose

10CO foot pointer - 9000 feet

10,000 foot pointer - 19,000 feet
barometer setting - 30.14 inches
‘outer setting marker - minus 205 feet
inner setting marker - minus 200 feet
Kollsman Altimeter, S/N 649%0, Unit B

The glass face cover of this instrument was cracked and the knob shaft was
brolken off. The mounting screws appear Lo have been broken after exposure 1o
fire. The hose Ffitting 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. The pressurization seal was in position. -
Two bellows sections still retained vacuum but heat exposure apparently softened
the solder on various Tittings. The diaphragm mounting stud and various levers:
and springs were bent or broken by impact forces. A dark liquid or greasy film
covered the ingide guwrface of the case and most of the mechanism. Portions of
this instrument that were covered by thie substance were subsequently ualien to
the Federsl Bureau of Investigation to get their assistance in identifying the
unknown substance. thachment A is a copy of their report which indicates that

this substance was a combustion by-product. This is to be ypected in an accident’

of this type. The examination of this altimeter disclosed no evidence to

indicate malfunction prior to ground impact. The following readings were obtained;:

/~..
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100 foot pointer - 560 feet

1000 fooct pointer - loose

10,000 foot pointer - L40CO Teet

barometer setting - 70.16 inches

outer setting narker - wminug 220 feet

inner setting warker - minus 200 fee{

Kollsman Altimeter, S/N 671 CPK-6-051-17753, Unit C

The cage of this instrument had a slight indentation neesr its center. Part
of the bezel and knob shaft was broken. The glass cover and hose fitting were
missing. The dial, pointers and setting markers vrere fire damaged. There was
no ingpector's seal. The pressurization seal was in position. Heat from the
ground fire apparently desoldered the bellows congtruction causing the loss of
 vacuum. The rear bellows section showed an indentation that matched the ®xfux
deformation in the case due apparently to impact forces. The bending and breaking
- of gears, pivots and levers was believed to be caused by impact forces. There
was no evidence to indicate that this altimeter was malfunctioning prior to ground
. ilmpact.

100 foot pointer - loose

10C0 foot pointer - loose

10,000 foot pointer - 6000 Feet
barometer setting - 30.18 inches
outer setting marker - minus 230 feet
inner setiing marker - minus 200 feet

The dials of all three altimeters were tsken to the Federsl Bureau of
Investigation and were examined under four different frequencies of ultraviolet
light. There were nc indications that the pointers had impacted against the
dials. See attachment B.

FPhotographs and examination data are included in a report submitted by the
Kollsman Instrument Corporation. See attachment C.

Wegley D. Cowan
Systems Specialist

Attachments.
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Attachment A
Report of the FBI Laboratory

FEDERAL BUREAU OF INVESTIGATION
Washington, D.C.

November 15, 1961

To: Mr. Melvin Gough
Director
Bureau of Safety
Civil Aeronautics Board
Washington, D.C.

Attention: Mr. Wesley D. Cowan

Re: CRASH OF THE DAG HAMMARSKJOLD

ATRCRATT; CIVIL AERONAUTICS signed: J. Edgar Hoover,

BOARD MATTER Director
Txamination requested by: Addressee Lab. No. PC—678M5‘DE
Reference: Evidence delivered by speclal messenger

on 11/1k4/61
Ixamination requested: Chemical Analyses
Qh Altimeter, Unit - B |
Resuits of examination:

This report confirms and supplements the telephonic report furnished
to Mr. Cowan on November 14, 1961.

The foreign material in the altimeter has the typical appearance and
odor of a condensate from some kind of burned plastic material. The fact
that the sltimeter was very close %to g fire i1g shown by the small blisters
in the paint near the open end of the unit. It was not possible to
identify the pyrolized material in the unit. Plastics, adhesives, rubbers,
and the like could be the source of the material found in the unit.

Specimen QM is being retained 1n the Lagboratory until called for by a -
representative of your office.
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8.  TWo fire damage is visible.
9. The pointers do not respond to pressure chahges.
B. xamination of the mechanism after removal from the case disclosed

the following:
1. The 1CO £t. pointer is loose on the pointer shaft.
2. . The 1,000 £t. and 10'0C0 ft. pointers are still attached to their

respective shafts.

W

Both diaphragm temperature compensating links were loose in

the case.
L. Both sector rockingshaft pivots are broken.
5. The diaphragms are free of Visible danage.
6. No pointer impact marks could be detected on the dial under
N ultra violet light.

Altimeter Serial No. 6490, Unit B:

A, .Examination,befbre removal of the mechanism from the case disclosed
the following:
1. The lead seal is missing.
2. The barometric pressure setting knob shaft is broken off Flush
with the bezel.

W

The three instrument mounting screws are broken;
portions of each screw left in the instrument flange.
. The cover glass is cracked.

. Dial and pointers are fire damaged.

L
5
6. The 100 ft. pointer indicates 560 4.
7. The 1000 ft. pointer is loose.
8. The 10'000 ft. pointer indicates 4000 ©+t.

9 The barometric pressure setting resds 30.16 inches.
10. The field pressure outer setting marker indicates
-220 ©t.; the inner setting marker ~2C0 ft.

1. Shaking discloses loose pieces inside the cage.

12. The pointers do not respond to pressure changes.
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Txamination of the mechanism after removal Trom the case disclosed the

following:

1.
2,

w4 Wi

O @O ~N O

10.

11.

12,

The 1CO It. pointer is tight on its shaft.

The diaphragm mounting stud is bent in the direction of the impact
shoclk. ;

The solder holding the diaphragm_to its stud melted and permitted
the disphragm to move on the stud. The diaphragm centerpiece, to
which the link comnects, also shifted due to the solder melting.
The link brol:e where it is pinned fo the digphragm centerpiece.
Both rockingshaft pivots are brolen.

The balance weight spring broke at the mounting stud.

The balance welght lever arm on the rockingshaft broke,

One intermediate gear shaft pivot brole.

Both diaphragm temperature compensating links were loose in the
case.

One of the dlaphragm capsules lost the vacuum dve to the solder
melting.

The diaphragm and most of the mechanism is covered by a black
gticky fluid. Xollsman was not able to identify it by its odor.
No pointer impact marks could be detected on the dial by ultra

violet light.

Alimeter 671CPX-6-051-17753, Unit C

Examination before removal of the mechanism from the case disclosed the

following:

1. The knob shaft was sheared off flush with the bezel.

2. The cover glass is missing. ,

3. Part of the bezel itself is brolken off.

L. The three instrument to panel mounting screws are broken; portidn
of each screw left in the Tlange.

5. The dial and pointers and the setting markers are fire damaged,

the 100 ft. pointer is badly bent.



A/5069/Add.1

Annex IX
Page 10
6. The 100 ft. and the 1000 ©t. polnters are loose.
7. The 10'000 £%. pointer indicates 6000 f+
8. There 1s no hose Titting screwed to this case.
9. The barometric pressure setting reads 30.18 inches.
10. The field pressure outer setting marker indicates -230 6.3
the inner setting marker indicates —200 ft.
Ehamlnaulon of the mechanism after removal from the case disclosed the
‘following: _
1. The handstaff of the 100 ft. pointer broke off with the pointer.
2. Part of the top mechanism casting is bent up (towards the dial)
| near the iﬁner setting marker drive gear.
5.  The solder on +the three cells of the diaphragm assembly melbed
| ‘destroying the vacuum, and causing the diaphragm to come off its
mounting stud. .
L, The two temperature compensating links were loose in the case.
The calibrating arm was forced out of its hold in the rockingshaft
'either by the impact shock or'by the Corce of the erpansion of
the disphragm 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.
T. Both rockingshaft pivots are broken.
8. One Pivot of the intermediate gear shaft is broken.
9. The rear pa?t of diaphragms is dented.
10. The case shown impact damage on botton half of cylindrical, portion

ol case.
11.  No pointer impact marks could be detected on the dial by ultra
violet light.

Conclusions:

. Careful examlnatlon of all three altlmetels and the 1n9pect10n of the
-V

mechanism of each aiter removal from the case disclosed no abnormal condltion not

attributed to 1mpa0u shock and fire resulting Trom the crash of the airersft
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Due to the damage caused by the impact of the crash the pointer indications -
have no significance and do change with the physical movement df the instrument
without any relation to"pressure changes .

The correlation between the barometric setting dial and the two setting
markers was found to be correct. Due to the damage sustained by the mechanism as
a result of the impact shock no correlation check between barometric pressure
setting and the pointer could be made on any of the three altimeters.

Photographs No. J, 4 and 5% show the altimeters in their disassembled o

state.

November 2, 1961 Walter Angs?® , ;
Kollsman Instrument Corporation . .
Alr data Engineering ‘

2

# Photographs are not reproduced.
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ANNEX X

REGUILATIONS OF THE RHODESIAN FEDERAL DEPARTMENT OF CIVIL

-

AVIATION GOVERNING SEARCH AND RESCUE ACTION

PRCCEDURES FOR SEARCH AND RESCUE ACTION WITHIN
THE SALISBURY SEARCH AND RESCUE AREA

INTRODUCTION

AUTHORITY LND EFFECTIVE DATE

BOUNDARIES OF CALISBURY SEARCH AND RESCUE AREA
ESTABLICHMENT OF SALISBURY RESCUE CO-ORDINATION CENTRE
EMERGENCY PHASES

QENERAL OUTLINE OF SEQUENCE OF EVENTS DURING SESRCH ACTION
ACTION TO BE TAKEN BY SALISBURY RCC

DUTTES OF THE CTVIL AIR EEARCH OFFICER

CO-ORDINATION OF AIR SEARCH

TERMINATION OF ATR SEARCH

GROUND SEARCH

GROUND RESCUE

INDICATTON OF EMERGENCY PHASES IN MESSAGES

ACTTION BY AERODROME OF DESTINATION

ACTION BY AFRODROME OF DEPARTURE

SEARCH AND RESCUE ACTICN IN EVENT. OF OVERDUE RRAF ATRCRAFT

(Not reproduced)

1

SIGNALS FROM GROUND SEARCH PARTIES TO AIRCRAFT
VDETAII_S OF TCAO SURVIVAL EQUIPMENT

GROUND TO ALIR SIGNALLING CODE FOR USE BY PERSONNEL OF
FORCED LANDED ATRCRAFT

LIST OF AERODROMES TO BE CHECKED  WHEN AN ATRCRAFT IS OVERDUE
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- INTRODUCTION

1. It has been agreed that the Royal Rhodesian Air Force will provide as many
aircraft as possible for search purposes in the Salisbury Search and Rescue .
Area should this become necessary, and that these aircraft will be commanded

“by an R.R.A.F. officer but will come under the control of a Civil Air Search
Officer (CASO) who will be responsible direct to the Saliébury R.C.C., for conduct
of the air search. It should be noted that the R.R.A.F. cannot guarantee to

have search aircraft airborne in less than two hours from their receipt of the
"Alert" phase. .

~ 2. In view of the foregoing, the existing "PROCEDURES FOR SEARCH AND RESCUE
~ACTION WITHIN THE SALISBURY FLIGHT INFORMATION REGION" needs amendment. The
above procedures are therefore cancelied and the following procedure adopted

in their place.

AUTHORITY AND EFFECTIVE DATE

3., Authority. The following procedures for search and rescue within the

 ‘Salisbury 5.A.R. Lrea are issued in compliance with and amplication of:

(a) ICAO Annex 12 - Standards and Recommended Practices for Search
and Rescue,

(b) ICAO Doec. hLL6-SAR/ 501, 3rd Baition September, 1956, Procedures
for Ailr Navigation Scrvices - Search and Rescue. ‘ |

(c) Minutes of a conference held at Mafeking on 15 September 1949, to
decide details of search and rescue facilities and procedures within
the Bechuanaland Protectorate. .

. 'Effective Date, The procedﬁres will replace the "PROCEDURES FOR SEARCH

AND RESCUE ACTION WITHIN THE SALISBURY FLICGHT INFORMATION REGION" dated

5 October 1953, with effect from 1 November 1959,

SEARCH AND RESCUE AREA

5+ Balisbury Search and Rescue Region

"The Salisbury Search and Rescue Region comprises the territorieg of
Northern Rhodesia, Southern Rhodesia and Nyasaland and a portion of
Bechuanaland North of a line Joining the following co~ordinates
22°00'S 29°03'E and 22°00'S 26°00'E and east of a line Joining 22°00'S
26°00'E and the junction of the Bechuanaland, Rhodesia and Caprivi

strip international borders."
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RESCUE CO-CRDINATION CENTRE

6. A Rescue Co-ordination Centre (R.C.C.) has been established in the Flight
Information Centre at Salisbury, Southern Rhodesia for the express purpose of
initiating, co-ordinating and terminating search and rescue action within the

area defined in paragraph 5 above.

EMERGENCY PHASES

Te Any emergency that calls for an alerting procedure for search purposes will

be divided intc three phases:
(a) Uncertainty phase
(b) Alert phase
(¢) Distress phase

8. Uncertainty phase. An uncertalnty phase ils considered to exlst when:

(a) No communication has been received from an aircraft within a period
of thirty (30) minutes after the time a scheduled position report or
."All's Well" report should have been received; or when
(p) an aircraft fails to arrive within thirty (50) minutes of the estimat
“time of arrival last notified or estimated by air traffic conmtrol
service units, vhichever is the later;
except when no doubt exists as to the gafety of the aireraft and its occupants.
9, Alert phase. An alert phase is cgnsidered to exist when:
(a) following the uncertainty phasé, subsequent communication checks haVe
failed to reveal any news of the aircraft; or when
(b) an aircraft has been cleared to land and fails to land within five
minutes of the estimated time of landing and communication has not:
been re-established with the aircraft; or when

(c) information is received which indicates that the operating efficiency

ed

of the aircrafﬁ'has been impaired but not to the extent that a forced

landing is likely; or when
(d) information is received or it is reasonably certain that the aircraft

is about to meke or hag made a Fforced landing;
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gggggg‘when there 1s reasonable certainty that the aircraft and its océupants
are not. threatened by grave and imminent danger and do not. require immediate
assistance,

10, " Distress phase,. A distress phase is. considered to exiét‘when:

(a) following the alert phase the absence of news from wide~-spread
communication checks in the circumstances points to the probability
that the aircraft i1s in distress; or vhen
(b) the fuel on board is considered to be exhausted, or to be insufficient
- to enable the aircraft to reach safety; or when
(¢) information is received which indicates that the operating efficiency
of the aircraft has been impaired to the extent that a forced landing
is likely; ox when
(d) information is received or it is reasonably certain that the aircraft
is about to make or has made a forced landing;
except when there is reasonable certainty that the aircraft and its occupants
‘are not threatened by grave and. imminent danger and do not require immediate

agsistance,

GENERAL. OUTLINE OF SEQUENCE OF EVENTS DURING SEARCH ACTTION

11, . The Royal Rhodesian Lir Force has agreed to provide, so far as possible, .
such aircraft as are required for search purposes whenever this becomes necessary,
and they have further agreed that these search aireraft commanded by a R.R.ALF,
officer will ccme under the control of the Civil Aviation Authority. ‘
12, The following is a broad outline of the sequence of events if air search
beccmes necessary: _ ,

(a) The Sulisbury R.C.C, will initiate action and alert AH.G., K.R.ALF,

A as necessary in the circumstances of the case,

(b) The Salisbury R.C.C, will decide on the area of probability and will :

inform R,R.A.F. and all others concerned,
() & civil air search officer (C.A.%.0.) will be chosen from the senior

members of the Department of Civil iviation.
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(d) The Salisbury R.C,C.,, in consultation with the appointed R.R.A.F,
Commander and C.:,S5.0, will decide on a "base of operations"” from
wvhich the R.R.i.F, aircraft will carry out their search operations.

(e) The search aircraft will fly to the "base of operations", if possible
carrying out a search en route. The C.2.8,0, will either acccmpany
the R.R.A.F, or~fly5independently to the base of operations.

(f) The C.i.8,0, will take charge of search and rescue operations and
will make full use of any local knovledge available, and will keep
the Zalisbury R.C.C. fully informed of action being taken.

(g) The R.R.A.F; Officer in charge of the air search aireraft will

co-operate with the C.A.5.0, to carry out alr search as expeditiously

as possible.
(h) The Lalisbury R.C.C. will keep all those concerned fully informed of
the action being taken at the base of operations, and will generally

do all in its power to co-ordinate search action,

(J) The air search will only be terminated by the Salisbury R.C.C. after
Cefe5.0, has requested such action. C.A.5.0. will not request
termination of air search until he has satisfied himself that further

./ air search will serve no useful purpose,

(k) All local details at the base of operations regarding fuel supplies,
crew accommodation, and other administrative matters connected with
the air search, are the responsibility of the nearest AFM in the

territory in which the search is being carried out.

ACTICN TO BE TAKEN BY THE SALISBURY R.C,C.

13. General., The Balisbury R.C,C. will take all necessary steps to ensure the
initiation, co-ordination and termination of search and rescue within the area
defined in paragraph 5., The appropriate adjoining R.C.C. (Nairdbi, Leopoldville,
 Lourenco Marques, Pretoria or Luanda) will be kept fully informed of all known
Aetails regarding an ajrcraft in distress that may continue its flight into the
area of responsibility of the adjoining R.C.C. The ovner/s will be informed‘

when their alrcraft is overdue and will be kept informed of developments.
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1k, The appropriate Air Traffic Service Units and the R.C.C. will co-operate
with any‘other authorities that may be concerned in ordér that reports are
speedily appreciated,

15. 1Undertainty Phase. As soon as considered appropriate after the conditions

. ~ detailed at paragraph 8 above exlist, the R,C,C, will inform a senlor operations

. officer of the Department of Civil Aviation, Salisbury; one of these offiéers"

will be detailed as C.A.S5.0. by the D.C.A, Salisbury, The duties of the C.4.8.0.
(Civil Air Search Officer) are detailed at paragraph 22.

16. The R.C.C. shall notify Air Headquarters, R.R.A.F. that the "Uncertainty
phase” exists indicating type of aircraft and possible area of search.

17; In the event of further news being received that the aircraft has been
located, the R.C.C. is to notify all.éoncerned.

18, Alert phase. Immediately the conditions as detailed in paragraph 9 exist,
the R.C.C. will notify Air Headquarters R.R.A.F, and request that crews and
aircraft be alerted for search. At the same bime the base of operatlons and

the area of probability will be decided in conjunction with the C.A,8.0. The
R.C.C. will then originate or re-transmit as necessary the message indicating

~ that the "Alert phese” exists. '

| 19, Should news be received subsequently to the effect that the aircraft and
its occupants have been located, the R.C.C. will advise all concerned.

20, Distress phase. When the conditions detailed at para. 10 exist, the R.C.C.
will notify the R.R.A.F, and request that they commence search, The R.C.C, will

“then originate or re-transmit as necessary the message advising that the
"Distress phase” exists. The base of operations will be advised details of
gearch to be carriéd out, name of C.A,85.0, and E.T.D. of search airCraft
21. Should the news be received subsequently that the alrcraft and 1ts occupants
have been located the R.C,C. will notify:

(a) A1l R.R.A.F. search aircraft in flight

(b) The C.4.8.0. |
(e) Air Headquarters; R.R,A.F,

)

(d) ALl others concerned.
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DUTIES OF CIVIL AIR SEARCH OFFICER

22, The C.i.8.0. will proceed to the base of operations by air as soon as the
conditions,detailed’at paragraph 10 exlst and search aircraft have been requested
to proceed, He will on arrival, in conjunction with the R.R.A.F, officer in
command of the search aircfaft; make a careful study of the facts and making

use of what 'local knowledge' is availabie decide the exact areas and method/s"
of air search, | |
23. He will investigate all local reports of aircraft movements and decide in
consultation with the R.R.AF, officer in charge search aircraft what actibn

will be taken, o ,

2L, He will keep the R.C.C, fully informed of all action taken, areas searched, o

aircraft involved, hours flown, etc., and when the aircraft and its occupants - .

have been located, he will signal the following details to the Salisbury R.C.C.
as soon as possible:
(a) location of aircraft;
b) injuries to occupants and medical requirements;
¢c) action proposed or being taken to rescue occupants;
d) damage to aircraft; }
) reason for forced landing or crash. (Engine or alrframe failure,
lost, weather, shortage of fuel, etc.); '
(f) if guard has been placed on the aircraft (the guard should not be
o removed without prior permission from the Salisbury F.I.C.)
25. He will terminate the air search as and when it i1s decided in consultation
with the R.R.A.F. officer in charge of search alrcraft that this course is

necessary and the R.C.C, has confirmed his request to do 'so.

CO-ORDINATION OF ATR SEARCH

4

26, The R.C.C. will keep H.9., R.R.AJF. fully informed of all information
available from the C,A,S5,0, and other sources to keep them fully in the pidture 

regarding use of thelr aircraft and the progress of the search.

‘ ‘/l‘-s‘.
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TERMINATION OF ATR SEARCH

- 27. The air search will only be terminated on authority from the R.C.C, when
'the‘aircraft has been found or vhen terminaticn is suggested by C.il3,0. afver
due consultation with the officerbin charge of the search aivevaft. This 1a£ter
course will only be undertaken after all likely areas have been searched and
hope of survival of the occupants of the crashed aircraft abandoned. The
persoﬁnel concerned with the air search (C.4.0.0., Officer i/c search aircraft
and local authorities) should be satisfied beyond all reasonable doubt that this
course is advisable. ‘ o
28. The R,C.C. will then notify H.to, R.R,AVT,, to the éfféct that the air

‘search is terminated,

GROUND SEARCH -

29. The R.C.C. will request the Police or any other local authorities to
éo~operate by organizing ground searéh,parties as circumstances require and if
such action becomes necessary.

30,  Debails of signals o be used by ground search parties to aircraft are

at Appendix "A".

GROUND RESCUE

31, In the event of.the occupants of the aircraft being 1o¢ated, survival packs
will be dropped by the locating aircraft; which will also inform C.AE.8.0, by

radio that'the aircraft has been found. ’The officer in charge R.C.C., or C.4.8,0,
as‘applicable, will immediately take all necessary steps to ensure rescue, including
asking the police of other local awthority for motor trénsport} Should it be

i neceésary he will request the R.R.AJF, to drop further survival equipment, or
despatch their airborne landrover rescue vehicle and team to the aerodrome

V'; nearest the iocated aircraft. Details of survival equipment recommended by

I.C.A.0. are at Appendix "B".
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INDICATION OF EMERGENCY FHASES IN MESSAGES

32, In all conmunicetions relating to emergency phases between Air Traffic
Control Units and the R.C.C. or adjoining R,C.C.'s the first word of the text
should be one of the following words appropriate to the phase of the emergency:

"INCERFA" - (Uncertainty pbase)

"ALFRFA" - (Alert phase)

"DETRESFA" - (Distress phase)

ACTION BY AERODROME OF DESTINATION .

33. A.T.C, staff at aerodrome of destination will carry out procedure as lald
down in A.T.C.I.'s/manual. |

ACTION. BY AERODROME OF DEPARTURE

34, A.T,C, staff at serodrome of departure will carry out procedure as laid
down in A.T.C.I.'s/manual.

SEARCH AND RESCUE ACTION IN EVENT OF OVERDUE R.R.A.F. ATRCRAFT

35 Should any R.R.AF. aircraft be overdue in their lecal flying area the
entire alerting, search and rescue action will be conducted by the R.R.A.F, -
wvith any possible assistance Civil Unit may be able to render.

36. In the case of R.R.A.F, aircraft outside the R.R.A.F. Flying Area, alerbing
action will be originated snd carried out by Civil Units. The Search and Rescue
action will be co-ordinated and terminated by the R,R.A.F. who may make use

of the FIC facilities and mey position an officer at the R.C.C. for this purpose.
All civil stations will co-operate in passing relevant information immediately
to. the R.C.C. :

//‘,7\; DIRECTOR OF CIVIL AVIATION
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ANNEX XTI

SECRETARIAT OF THE UNITED NATIONS COMMISSION

Principal SeCTretary seecesceesssssscssscasessesscsssss Blaine Sloane

Deputy Principal Secretar'y sevsrssscsscsscsesssssssess Nicolas Teslenko

Aeronauticel Adviser (seconded from ICAO) sessssessss. Neil Richardson
Air Law Adviser (SeCOnded. from ICAO) soesscecossersnnns R-Hn MankieWiOZ

COnsultant XX EEXEEERRENEN NN NE NN NN NN BRI BN N SEALE IR R Iiugo B]—andori

Administrative and Finance OFfiCer seseessssssscesssss Bdouard Beigue™
Chief of Verbatim RepOrtersS eseessssssssssassesseesess Ronald Hall

Interpreter R EEEEEEEYXEEN RN EE W N I I A B I B AU NN BCR BB B U B B A I ] Jaime Valdes

Secretary and Documents OffiCe¥ seessssnsessnssesncass Mrs. Colette Gilroy

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

Secretaries .l....l......".ll’......'Q.‘.ll‘.lll..... Miss Judith Bishop
‘ Migss Janette Seldes

During its investigation in the field, the secretariat was assisted by .
temporarily recruited verbatim reporters and clerical staff,

ik
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REPORT OF THE EMHBTIETOﬂmmDZEITHE[NIHH)NAmeE FOR
THE SCIENTIFIC EXAMINATION OF THE WRECKAGE OF SE-BIY

‘The following 1s the report submitted by Mr. Frei-Sulzer,
Chief of the Scientific Department of the Zurich Police and Professor
of Bcience Criminology at the University of Zurich., Mr. Frel-Sulzer
was appointed by the Secretary-General of the United Nations at the
request of the Commission to perform certain scientific tests on the
wreckage.

1/ NATURE OF MISSION.

‘It was my task, as put down in the contract of February 21,
1962, to assist the members of the Investigation Commission
1628/XVI in their study of conditions and circumstances that
led to the death of the Secretary~General and members of his
varty.

Before my departure to Ndola the Investigation Commission
assembled on February 26, 1962 under Chairman Mr. Rishikesh
Sheha. To this meeting I was invited by Mr. Blaine Sloan,
Principal Secretary-bf the Commission, in order to learn directly
from the members of the Commission which problems in their eyes
merited further examination. The general opinion expressed was
that I had to concentrate my efforts in the study of foreign
bodies eventually contained in the fused parts of the wreckage,
s0 that it would be possible to answer whether the aircraft had
been attacked by gunfire, exploding shells or rockets, or whether L
there was evidence of sabotage, including the use of modern
explosives such as plastic-bombs. '

‘NOTE. The exhibits referred to in this report are not reproduced as 8

part of this annex. They are, however, on file with the Secretariat
and may be consulted by interested delegations.

e
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ther to invite the expert to re-

The Commission agreed fur
‘ in previous reports in the

study the whole evidence laid down
light of his personal experience in similar cases and to proceed

by elimination in the discussion of all the possible causes of

the accident. At the same time, special wishes of the Commission

dealing with the examination of the radio-compasses and eventually

malicious interference with the cables of the aircraft were
handed to the expert in a letter, signed by Mr. Neil Richardson,

Aeronzutical Adviser.

2/ COOPERATION WITH RHODESIAN AUTHORITIES.

On my arrival at Salisbury March 2, 1962, I shortly informed
Colonel M, Barber, Director of Civil Aviation, and Mr. M. Madders,
Chief Engineer, Dept. of Civil Aviation, on the subject of my
mission. On March %, 1962 we held our firét working meeting in
order to discuss the problem of melting down the fused parts of
the wreckage. We determined that the melting should be done in
crucibles at a temperature not higher than 820° ©.

On March 5, 1962 we flew to Ndola and met Mr., E.R. Raine,
Director of the Raine Engineering Company Ltd., Ndola, who had
kindly offered his equipment and the technical assistance of his
staff in the melting down of the fuged parts of the wreckage. In
a short preparatory meeting we agreed in the besf methods foxr the
foundry work and the necessity of strict temperature-control in
order not to destroy any evidence.

On the same day, the melting process was started and from
the very first "cooking" we.got the definite impression that the
method proved to be quite suitable for extracting all non alu-
miniun alloys with melting pcints bigher than 800° ¢ .‘ (For details
see § 5). Together with Colonel Barber and Mr. Madders I agsisted
to the whole melting process an& the extraction of embeded ob jects
that merited further examination. 4s stipulated in my contract
I collected samples of suspect metals and other inclusions fI'OI:l
the fused parts of the wreckage for further study in the
laboratories of the Scientific Department of the City Police of

Zurich (Switzerland). These last examinations have been done
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after my return from Rhodesia from March 13 to 19, 1962,

The Rhodesian Authorities enabled me also to visit the
cragh-site on March 8, 1962 and to restudy the cables and other
remains of the aircraft in the hangar, which had been proﬁected
from any interference by locking and sealing the doors.

Colonel Barber arranged for me also a meeting with Mr. Els,
the ballistic expert, in order to discuss with him his findings
on weapons, cartridges and bullets gathered from the crash-site
and to show him the newly extracted evidence. He fully cooperated
in the identification of the foreign bodies recovered from the
melted aluminium.

On March 10, 1962 finally, Mr. Gregory, Inspector of Air-
craft, Salisbury, sssisted me in examining the radio compass,
(See Chapt. 3.5).

Thie short review of my activities shows that during my
whole stay in Rhodesia I enjoied the full cooperation of the
competent authorities to whom I wish to express my sincere
gratitude as well as to Mr. E.R. Raine, Ndola, and his staff.
Without their most efficient help it would not have been possible
to perform so many investigations in so short a time.

3/ THE RE-EXAMINATION OF THE WRECKAGE IN THE HANGAR AT NDOIA.

On my first visit to the hangar at Ndola Col. Barber showed
me the precautions he had taken to avoid any intrusion into the
hongar: The locks of the big doors had been soldered and the
amall entrance-door was locked =nd secured by the application
of seals, which showed to be intact at our arrival. Although it
wns not my task to restudy the whole evidence assembled in the
hangar, I took the opportunity to have a short look on all the
different heaps of pieces and debris. My special attention was
directed to the following items:

3.1/ Foreimn bodies,

i.e. fragments of shells, parts of infernal machines, timing
devices for bombs, detonators for starting explosions etc.




A/5069/Ad44..1
Annex XII
Page k

No such bodies were found. All recognizable fragments
proved to belong to the aircraft and its loading.

3.2/ Suspect holes.

The Rhodesian Authorities had already put apart a certain
number of pieces of the wreckage with holes that merited further
examination. Although they had already been controled several
times by the different commissions involved in the gtudy of this
accident, I had a look at them once more and was convinced that
-every single hole was caused by the accident itself. (For example
piercing of stiff bodies through other parts of the plane). In
this connection I studied the report on the spectrographic
analyses of the hole in exhihit 26. I fully agree with its con-
clusidns that there is no evidence for the impact of a bullet.

To my opinion, none of the holes in the remaining identi-

Tiable parts of the aircraft has been caused by shooting.

3.3/ _Suspect deformations or breakings.

It is well known that an explosion on board of an aircraft
is not only detectable by fragments blown off and found far
distant from the rest of the wreckage, but also by evidence in
the wreckage itself. The expanding forces during the explosion
‘,produce characteristical deformatiqns (partly inflations) which
are well distinguishable from the breakings caused by the impact
in the crash. In none of the examined fragments of the aircraft,
we could find the typical breaking-lines or edges caused by
explosions. (Exceptions concern fuel tanks,‘fire’extinguishérs,
Oxygen- or CO,-cylinders).

It can therefor be stated that in any part of the aircraft
vwnich has not been destroyed by the fire there is no trace of an
explosion previous to the crash.

3.4/ Cables operating the primary control surfaces.

Following the wish expressed by the Commission, i checked
whether or not there was evidence of any malicious interference
with the sections of cables that have bqen preserved. This
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examination with the help of a strong magnifying glass showed
sharp cuts made during the operations for transporting the
wreckage to the hangar and a few very distinct breaks with
typical signs of overstirain during the impact. I did not find
any cuts or damages which would be the result of sabotage in
this part of the aircraft. This result was to be expected because
the aircraft had been travelling for several hours without any
known difficulty and the pilot had reached Ndola and passed
above the airfield in quite a normal or perhaps slightly too
low a flight. Any defects in the cables operating the primary
control surfaces would have shown their catastrophic effect much
earlier. (Exeptions would be possible for cables operating the

wing flapsor the undercarriage).

3.5/ Radio compasses.

According to the invitation of the Commission to restudy
the salvaged radio compass, I took it from the hangar to
Salisbury, where its mechanism was examined with the help of

Mr. Gregory, Inspector of Aircraft.

First of all 1 checked the possibility of a secondary dis-
placement of the reading from 394 Kc¢/s (frequency of Ndola non
directional beacon) to 499 Ke/s (actual reading) during the
operations of clearing the wreckage-place. For this purpose the
frame was opened and the smoke blackening of the gear examined.
It was obvious that the smoke deposits were moreconcentrated on
the actually outer surface and teeth of the gear. This fact
rroves that the frequency indicator came to a standstill in the
actual reading position previous to its exposition to the fire.
.Thereforeany importaht change in the reading after the crash is

excluded.

Next, I checked how easily the gear could have been moved.‘
In fact, the change in the reading of the hundreds from 3 to 4
is/absoluiely in the reach of a possible effect of impact. The
more significant difference in the units from 4 to 9 can not be
explained by a simple effect of impact because the most delicate
mechanism of the gears'would be blocked suddenly. But another
explanation of the change in the reading ist most probable and
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cannot be excluded: When the radio-compass in the first phase

of the crash was flung away‘from its original place, it could
possibly glide along an obstacle or such an obstacle could
possibly hurt the instrument, thus causing the reading to change
before the final impact blocked it in the actual atate.

These considerations leave enough space for the possibility

that the radio compass was originally set on the frequency of

394 Ke/s. This explenation seems the more probable as it is well
¥nown that the sirecraft reported abeam Ndola at 2147 G.M.T. It

is ascertained that this message corresponded to the actual
pozition of the plane which afterwards coming from thdt direction,
\ﬂsqed over the airfield. This correct message would not have
been possible if tue radio compass was not in use or was not
“tuned to the right frejuency.

3.6/ The sampling for the meltings process.

To.ether with the Rhodesian Authorities I selected for
melting down all those pieces of the wreckage which had been
completely fused on the crash-site. They were loaded on a lorry
and transported to the foundry well guarded by Mr. Madders and
A poilce-escort.

4/ VISIT ON THE SITE OF TH:i CRASH.

Cn Merch 8, 1962 I had the opportunity of visiting the scene
of the crash. Although the development of the vegetation had
sensibly alterated the original state, 1t was quite easy to
dlstlnguish between the zone damaged by fire and the nonburnt
area. Even more than five months after the crash it was obvious
that the aircraft had cut its way through the forest in a‘very

ksl¢w‘angle.of descent and g perfectly normal flight-position,

The cut tops of the trees were still visible and gave a good
impression of the impacts of‘wings and propellers. Colonel Barber
and Mr. Madders explained to me the details of the wreckage pJan
(app. 1.1 to the main report of the Federal Dept.. of Civil
Aviation). I was greatly impressed by the fact that the nacelle
had not ploughed itself deeply into the ground, and that all the
engines were developing power in the moment of the impact as I
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had already noticed in the hangar. Once more Colonel Barber and
Mr. Madders confirmed the result of“thé ground research executed
in order to find blown off fragments of the aircraft which would
have been a most important proof for an explosion in the air
previous to the final crash. As no such evidence had been found
on the ground, I looked out for corresponding wounds in the bark
of the trees, as similar accidents had taught me that smaller
blown off pieces in a forest do not always reach the ground. They
may as well be kept back by branches of the trees and can easily
be found in freshly healed wounds of the bark. My efforts to find
such complementary evidence had no positive result. I left the
crash—-site fully convinced that the aireraft hit the first trees
in gn absolutely normal flight position while it was under full
control of its pilots. This my opinion is based on the comparison
of the runway cut into the forest with similar accidents pre-

viously investigated.

5/ THE SEARCH FOR FURTHER EVIDENCE IN THE FUSED PARTS OF
THE WRECKAGE.

The remaining and identifiable parts of the wreckage had
been examined by several most qualified experts belonging to
-or giving their assistance to the different Commissions of
Investigation. No foreign bodies or suspect holes had been found
which would confirm the suspicion of sabotage or hostile action
either from the air or the ground. But the value of these negative
results was sensibly reduced by the fact that a most important
part of the wings and the fuselage had been burnt and the alu-
minium had been melted,>so‘that nobody could state whether foreign
bodies or other evidence was hidden in the fused metal. Pro-
positions had been made to melt down the fused blocks in order to
extract eventually enclosed foreign bodies. Tb avoid the reproach »
of désﬁroying evidence by this procedure, the melting down had
been postpOned until the U.N. had nominated a neutral‘exPert
who couldHQSSist the local authorities in this delicate-and

responsible task.

[eee
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‘ 5.1/ The choice of methods for melting down the fused blocks,

In order not to destroy any evidence, the melting down hagd
to be done most carefully, avoiding any overheating. Colonel
Barber had already made a few experiments before my arrival to
Salisbury and found out that with the exception of lead all the
other metals to be expected (iron, steel, brass, copper etc.)
could be extracted from the melted aluminium without losing their
- shape so that they could perfectly be recognized. I myself had
made the same experience before my first meeting with the
Commission at Geneva, melting down in a crucible a few pounds of
a DC 6 B aircraft-wreckage (kindly put at my disposal by Swissair).
Adding steel-bodies from shells, screws, nails, bolts and nuts,
different bullets, a toothed wheel etc. I had studied the effect of
different temperatures on the tested alloys. With the exception
of lead and its alloys, all mentionned objects were easily re-
cognisable even after a prolongated stay in the melted aluminium
(80 minutes) up to temperatures of 8300 C. The coating effect of
the aluminium did not at all destroy the shape and other distinc-
tive marks of the embeded objects so that they could easily be
recognized.

The metallurgists of the Raine Engineering Company at Ndola
had prepared all the necessary equipment for the melting process,
including 2 crucibles heated by coke-fire with fegulated venti-
lation and temperature-control by a radiation-pyrometer (650 -
820° C., average temperature 700 - 720° C.). This first pyrometer
had to be substituted by a dipping-in neasuring-device of higher
precision. The melted aluminium was poured out to form ingots and
the scoria. and the non melted bodies were cooled in a basin filled
with water. After extraction from the watér, we sorted them by
hand on a big sorting table, using a strong magnet for picking
out iron metals.

- 5.2/ Directly recognizable recovered bodies.

During the sorting action, most of the bodies extracted from
the fused blocks could be identified without ahy difficulty. We
found hundreds of bolts and nuts, partly still connected by

oo
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locking wire, screws, angled unions for pipes, rivnuts, coiled
springs, panel fasteners, cables, wires, washers etc., From the
very beginning of thé melting process Colonel Barber, Mr. Madders
and the assisting engineers of the Raine Co. were most impressed
by the fact that such a variety of iron and non iron objects
could be extracted undamaged although they had been exposed to
the heat of the melted aluminium twice (once on the site of the
crash and finally during our operation in fhe foundry). BEven
pieces of fabrics from seat belts and fragments. of twigs and bark
could be recovered in more or less carbonized state. They had not
been destroyed because the melted aluminium protected them from

the contact with oxygen.

- Every single object was checked in order to make sure whether’
it belonged to the normal outfit of the aircraft or whebher it
could be in connection with sabotage or malicious interference to
the aircraft. In order to permit all +the members of the
Commission of the U.N. to have a personal impression of the
multiplicity of extracted objects I prepared some exhibits‘(see
photos 1-3). In the first of them I placed side by side one piece
of evidence extracted from the fused blocks and the corrésponding
piece of comparison recovered directly from a non burnt part of
the wreckage. The exhibit proves clearly that every single object
is identifiable without any difficulty. BExhibit Number 2 contains
57 different objects, all belonging to the aircraft including 2
fragments of cartridge cases originating from the ammunition
carried on board, and in exhibit Number 3 I assembled a few
pieces of melted metal which for further identification had to

be submitted to a chemical analysis.

In the described manner we melted down all, the completly
fused blocks which were susceptible to contain hidden evidence.
I agreed with the Rhodesian Authorities that there was no reason
. for melting down flat pieces of the wreckage which could be
examined from both sides and which showed no suspect holes or only
partly embeded foreign bodies, so that their origin could be
defined without extracting them. The total weight of the 142

ingots regsulting from our meliing action was 3189 pounds.

[oee
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In all the treated blocks no suspect bodies could be found
in Qplte of our careful and repeated checking of the scoria.

All the metallurgists present gained the full conviction
that by our procedure no metallic bodies with melting points
higher fhan 500° ¢. could have been destroyed. Thereforeshells,
infernal machines, rocket heads, timing devices for bombs,
fragments of detonators etc. could not have escaped our attention,
ag even screws of not more than a quarter of an inch in length
had been recovered. The fact that no suspect objects of this kind
have been detected, will greatly influence thé discussion of
the possible causes of the accident in chapter 6.

5.3/ Objects which needed further examlnatlon in the experts
~ laboratory.

It is evident that not all extracted objects could be
identified at first view and by comparison with the non-burnt
parts of the wreckage A few bodies had to be examined closer.
For example one of the four linkege pieces moving the door which
closes after retracting the undercarriageé (Exhibit 3, first row,
Yumber 2) was identified only at Zurich airport by the help of

| engineer Knuchel from the mazintenance base of Swissair to whom

- -EO my acknowledgments; He helped me too in recognizing different
other~small pieces which all belonged to the normal outflt of a
DC 6 B, 80 that all shaped bodies could be cancelled from the
list of suspect objects.

This result would not exclude the possibility that the fused
"~ blocks might contain‘residues,of foreign‘bodies involved in the
causes of tne crash but composed of metals or alloys which wowld
have been melted completely because of their low point of fusion,
losing therefore completely their shape so that they would not
be recognizable any longer. From a theoretical point of view, it
would be possible to build up a whole infernal machine out of
parts of aluminlum and other low melting metals only. Such a
evice would not be found by sortlng the scoria, but only by a
chemlcal analvs1s of such pieces of alloy which by colour: or ;
gravity would dlffer from the rest of the fused metal. I therefore
took care to sort out Such'suspect pieces before the melting |
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process in the foundry and to secure them for spectrographical
analysis. In the laboratories of the Scientific Department‘of
gurich Police in the week from March 14 to 21, 1962 these
investigations were accomplished by the help of a grating
spectrograph designed by the F.B.I. Without going into details .

I went to summarize the following results: The normal metal from.
the fused wings, flaps or the fuéelage was easily distinguishable
from such parts where an alloy containing a high rate of ' '
magnesium was built in. (see exhinit 4, spectrographical records),
Further we found three distinct zones of fused metal with a

most significant proportion of lead, bismuth and antimony.
(Exhibit 4). “©he result of this spectrogrzphical analysis has
convinced the expert that he ic confronted with melted bullets
indoubtedly deriving from the ammunition-cases carried on board
the aircraft. The expert is of the opinion that such lumps of
leud mixed with copper-zlloys cannot originate from single bullets
of gun fire (with impacts more or less distant from each other)

but only from the melting of tightly packed ammunition.

To conclude this chapter if can be stated that none of the
chemical investigations carried out in our laboratbries has
shown evidence of the presence of bodies or metals in the fused
blocks extraneous to the aircraft itself or to its loading. E

6/ DISCUSSION OF THi POSSIBLL CAUSES OF THE ACCIDENT.

At the meeting when the expert was introduced to the
members of the Investigation'Commission they formulated the
wish that the expert should give his opinion on all the possible
causes of the acdident, nroceeding by elimination. |

As # basis for my studies I considered the reports alreadylv
issued and the newly gained evidence resulting from my mission f'
‘in Rhodesia as well as froh the laboratory analysis. In the light
of my profeséional experience I tried to connect all the known
establistied fzets and to estimate the different conjectures
expressed in previous reporis, compafing the total weight of

evidence with the results of similar investigations.
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6.1/ Hostile action from the ground or another aircraft
to bring the SE - BDY down.

6.11/ (General possibilities.

It is well known to military experts that it is fairly
difficult to shoot down a 4-engined aircraft, especially by
night. There is not only the question of hitting the moving

“target but also that of concentrating the necesgary means of
attack in a suitable place. o testimonies have observed any
“hostile actions from the ground, nor have they heard any
detonations or shooting. Despite the low probability of such
an attack, we have studied carefully the different possibilities.

6.12/ Gunfire shooting.

Such a shooting would only be effective if vital parts
of the aircraft could be hit, in order to rendey it - un-
controlable or to cause the loss of part of the/engines. It
is absolutely impossible that such an intensive damage could
be done without leaving any traces still visible in the
wreckage. Not even the melting down of the fused parts of the
wreckage disclosed the presence of any bullets. It is most im-
probable that an aircraft would be shot at by‘lead bullets,
and any other quality of projectiles would have been recovered
Lead-bullets or bullet-holes were missing in the non-burnt parts
of the aircraft too. Therefore the idea of gunfire attack can
be discarded.

6.13/ shooting of shells.

The same arguments which speak agalinst the possibility of
gunflre exclude alsoc the possibility of shell-explosions. No
'fraéments of shells, no traces of explosions, no suspect holes
could be found. Mo part of the aircraft has been torn or blown
off previous to the first impact with the trees. Not even in

the fused blocks it was possible to detect any fragment of
shells, and as it was shown in chapter 5, the method used for
extracting hidden metals was most effective. These negative
results allow to exclude completely the possibility of any
explosion of shells as a cause of the crash.

¢
4
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6.14/ Rocket-shooting.

Any projectile of a rocket type would cause a heavy
explosion nnd blow off some parts of the aircraft or cause
chn.racteristic deformations. o sound or light of such an
explogion was vbserved by witnesses and tuLe exuminztion of
tne wrecaz.e disclosed no correspondin: evidence, as has
nlrendy been montionned,

#.1%/ Conclasions.

Aczording to the experience of the expert hostile actions
from the ground or from another aircraft without setting
distinet traces in the wreckage are impossible and therefore
it is preved beyond any reuscrnable doubt that they can be
gliminusted.,

6.2/ Sabotage.

6.2/ General possibilities.

1% hzs been stated that there was no special guard provided
for the aireraft SE - 3DY at the airport of Leopoldville, so
that = paboteur would have had the opportunity to approach the
sireraft without being detected if he intended to prepare an
explosion in the undercarriage, the hydraulic compariment or
the heating system. It would have been easy to smuggle a bomb
on bourd in the lug.age or to hide it somewhere in the toilet
or under a seat. Especinlly the use of a plastic bomb would not
nave needed lony preparations. On the other hand, it could not
ve foreseen that the Secretary-General was to take off with
such a delay and in the aireraft SE - BDY and not on board the
00 ~ RIC, as originally planred., Furthermore only very few
persons could know that SE -~ 3DY would have such a long flight
because Captain Hallonquist did not follow the direct route to
Ndola. Therefore the moment f the crash after this long flight
iz & very strong argument uy inst sabotage, if one does not
consider a direct connection between the lowering of the under-
carriage or the setting of t e wing flaps and an explosion or a
damnge caused to the mechanim of flaps or the undercar: lage
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itself. The design and application of such means of sabotage
is not‘easy‘and a skilful saboteur would not run the risk of .
premzture detection of such a device 1if he had other, less

complicated possibilities at hand.

6.22/ Malicious interference in order to cause damage to
vital parts of the zircrarft.,

The technical examination of the cables operut-«. tie
control surfaces, the wing flaps or the undercarrit.e remuznism
revesled no pre-crash der.ge as far as these part - : /4 not “een
destroyed by the impact or the fire. ALl four engines were
deliverin; power in the moment of the impact so that a defect
in the.feeding system for fuel can be excluded. Furthermore the
‘aircraft had been properly trimmed for its approszch to the
beacon and the crash path showed no abnormality in the control,
as 1t would be expected in the case of this kind of sabotage.

.23/ Infernsl machines.

I have alreudy mentionned the fact that a time bomb would
probably have been set to explode in a far earlier stage of
the flight (delayed departure, prolongated flight-route).

" Furthermors most timing devices require a set of metallic
objects such as batteries, wires, clockworks, springs, receptanles
with chemicals etc. which would not have disappeared completely
in the wreckage. The same remark is tc be made concerning
infernal machines linked to the mechanism of the undercarriage
or the wing flaps. Together with the fact that no explosion han
been heard or seen and that the wreckage shows no 51gn of

“deformation due to exp1081ons, an infernal maohine as cause
of the accident is most unllkely

C6.24/ Plastio bombs.

‘This most modern 1nstrument for Sabotage and terrorism
;nas the advantage that the explosive material itself does not
~need 40 be enclosed in a compact shell in order to produce its
destroying power. Therefore after the explosion no splinters
are found. But all plastic bombe need a primary detonator which
‘would produce splinters. In other cases, residues of a timing

dev1ce, & chemical corr081on unlt or a wire-tearing device
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would subsist. No such evidence and no traces of an exploéion
in the form of deposits of powdersmoke in non-burnt areas _
‘were found, so that the use of a plastic bomb can be excluded

6.25/ Conclusions.

An act of sabotage which might have struck vitel parts
of the aircraft or incapacitated the oilots would have left
significant tracesl(deformations, splinters of exploding nombs
or at least the detonatof, timing méchanism). o such evidence
was found neither in the unburnt nor in the fused parts. The
expert cannot imagine how an aircraft, aftér a normal flight
of many hours and well arriving over the airport ofldestination
could be made to lose some 1000 feet of height without any other
irregularity in the descending phase and without giving the crew
the time for a message to the tower and eventually for\regaining
height. The total weight of evidence that speaks against sabotage
is so overwhelming that this possibility can be eliminated.

6.26/ (Annex to the problem of sabotage).

There is one kind of sabotage that would not leave any
trace: The wilful act of the pilot(s) to destroy the aircraft
with all the persons on board, thus committing suicide in‘a
"heroic" mahner; in obedience to some secret orders. But this
idea is so absurd that it is mentionned here only to show the
limits of all investigations and why an absolute certainty to
have found out the truth by studying the traces alone cannot
be reached. ‘ '

6.3/ Other possible causes.

The previous reports have already thoroughly discussed
a great number of possibilities. My mission did not contribute
to bring forth any new evidence in the following items:
Technical or structural defects, aliimeter failure, internal.
fire or explosions on board during the flight,'incapacitation
L of pilots ete. '

I therefore consider it unnecessary to deal again with

these arguments well known to the Commission.

)
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cCoONCLUSION.,

The reexamination of the wreckage in the hangar and the
melting down of the fused parts of the wreckage allow to exclude

‘the possibility of hostile actions from the air or from the ground
and leave no room for the suggestion of sabotage.

48 no evidence of technical failure could be found and
considering that the aircraft obviously made a perfectly normal
approaching procedure turn and was normally trimmed in the moment
of the first impact with the trees, the only abnormel fact was
the dangerous low altitude of the alreraft in relstion to the
alrport elevation, probably due to human failure. '

'l
) ' (.{( 7‘7-14
Zurich/Switzerland, -

March 27, 1962. (Dr. M. Prei-Sulzer)

] weo
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ANMEX XIII

MAP SHOWIRG FROBABLE FLIGHT ROCUTE OF JE-BDY,
Al RECONGTRUCTED BY THE RHOLESIAN BOARD OF
INVESTIGATION*

With respect to final leg it is possible that SE-BDY flew further
south in order to skirt the Ketange pedicle and approached Ndola
from the south east. GSee foot-nobe to paragreph 98 of the Report.
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A

Ndolae (Northern Rhodesia) Charts
from Jeppesen Alrway Manual
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B

Ndolo (Leopoldville) chart from United States Alr Force -

United States Navy Flight Information Manuald*

' NDOLO AERODROME
INST APCH PRO CONGO)

LEOPOLDVILLE REP_OF THE CONGO

NO RADAR
APPROACH CONTROL 285 L sm=ss

NO LOCATOR NO TOWER

M6 BYD

1161, 1099
1214

1640

Right
procedure turn
ithin 10 N.M,
MISSED APPROACH i
Climb to 3000 on 262° 2500
within 10 N.M.
MINIMA FIELD ELEY Q6T
‘ DAY
MIN ALT [CEIL VIS|MIN ALT|CEIL VIS
Straight-in NOT AUTHORIZED NOT AUTHORIZED - Control
Circling 11900 | 9001 17900 | %07 o
Time/Distance Facility To Missed Approach
KNOTS 90 1100 {110 | 120 | 130 [ 140 1164 1]
._M_I.LSEC A 6557-*‘
MPH 100 [ 110 [ 120 [130 [ 140 | 150 2
LMIN: _SEC :
AL-2436-ADF 04°19'$-15°19°F LEOPOLDVILLE . REP OF THE ¢ ONGO

*

% Flight Information Publication Terminal

NDOLO AERODROME

(Low_Altitude) Africa and Southwest Asia,

- 15 July 1961.
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C

Ndola chart superimposed on map of Ndola area
showing crash site
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Aircraft was on a heading of about 120° magnetic.

13
1001

Procedure turn for an instrument
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CRASH SITE
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AIRCRAFT, 17-18 SEPTEMBER [96l.

Main road
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ANNEX V

WRECKAGE PLANS

A, Wreckage plan (scale 1 inch to 30 feet)

B, Enlarged wreckage plan
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ANNEX XVT

PICTURES OF CRASH SITE AND WRECKACE
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1. View of the crash site (centre foreground) from the air
indicating shallow angle of approach and showing forest
tracks which facilitated access to the site.
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2. View of wreckage and approach path from direction
of approach.
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3., View of crash site (after clearance of wreckage )
from ground looking back along line of approach.
Main wreckage lay immediately behind the camera.
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4. View of wreckage.




