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Annex 1

Organisation of the investigation

1

Alarm

At approximately 0930 hrs the Search and Rescue Service of the Federal Aviation Office
and the Federal Aircraft Accidents Investigation Bureau were informed by Basel airport
that a British aircraft was thought to have crashed in the area south of Basel.

The team for the preliminary investigation of large scale aircraft accidents was immediately
put on stand-by and after the aircraft had been located (approximately 1130 hrs) was called
to action in the Hochwald area.

Shortly after the accident the authorities in the country of registration, the United Kingdom,
were informed by telex and invited to send a delegation to Switzerland.

Rescue and evacuation

The search and rescue work proved difficult because of the bad weather and the interruptions
in communications. A very early report of a possible crash near Hochwald was not followed
up at first because of an unfortunate combination of circumstances. A great deal of time was
also lost because the access roads were only passable in places with cross-country vehicles .

It was not possible to use the military helicopters which were made available because of the
low cloud.

Approximately 45 minutes after the wreckage had been traced, all the rescued persons were
under medical care, the first seriously injured were admitted to local hospitals 30 minutes
later. Examinations by experts in forensic medicine to determine the causes of death showed
that adverse conditions — above all the extremely difficult meteorological conditions which
caused delays in the alarm and rescue — did not have any effect on the saving of further

lives. Recovery of the dead meant moving many of the pieces of wreckage, which made
subsequent examination of it more difficult.

Barricades

The accident area was effectively cordoned off by the Solothurn Cantonal Police into two
rings, the outer ring to keep the access roads open, the inner ring to protect the pieces of
wreckage. In view of the poor visibility conditions and the large army of helpers there

were difficulties at first, after the occupants of the aircraft had been evacuated, in keeping
access to the accident site free only for those involved in the investigation of the accident.

Investigation team

The team, which began the preliminary investigation of the accident the same afternoon,
was made up as follows:

hvestigator-in-charge: K Lier, Head of the Federal Aircraft Accidents
. Investigation Bureau
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The Advisers:

Scientific Service of the Zurich City
Police

Dr M Hubmann

Evacuation Dipl Ing W Nussbaumer
Inquiry into the Search and Rescue P Hiaberli
Operations
Press Dr K Biland
Secretariat E Keller

Representative of the Police and

Local Authorities Dr J Huggenberger

Accredited representative of the

United Kingdom J S Owen
Accredited representative of
France L Gueritot

Working Groups : Leaders and Recorders

Flight operations H Maeder
Weather H P Muller
Air Traffic Control M Lithi
Witness Statements Dr H Widmer

Structures Dipl Ing B Hegglin

Power Plants H R Ruetschi, Leader until 27 April 1973

E Oertle, Leader from 27 April 1973 and
Recorder

Systems Dipl Ing H Kobelt

Flight recorder A Zweifel

Human factors Dr U Baumann

Cantonal authorities assisting

The operations of the Cantonal and local authorities in the disaster were under the
control of the Solothurn Cantonal Police and initially were made more difficult by the
uncertainty of the location of the accident site, since in view of the difficulty in
distinguishing the canton boundaries, it could have been in the territory of Basel-Stadt,
Basel-Land, Bern or Solothurn. :

The Aargau, Basel-Land, Basel-Stadt, Bern and Zurich (Canton and Stadt) police forces
assisted the Solothurn police headquarters, by the provision of personnel and equipment,



with their many functions involving guard duty, organisation, evacuation, identification
and measurement.

A great many other local organisations such as fire services, traffic cadets, civil defence and
legal authorities etc helped with the evacuation and investigation work until all the pieces
of wreckage had been removed.

Co-operation with the Britishh Authorities

The British delegation had arrived in Hochwald by the evening of the day of the accident
and from the beginning actively assisted the Swiss authorities. The delegation was made
up as follows:

J S Owen, Leader of the Delegation and Accredited Representative of the United Kindom

Advisers to the Leader of the Delegation:

W B Cairns Accidents Investigation Branch

G S Jameson Accidents Investigation Branch

E J Trimble Accidents Investigation Branch

P R Coombes Accidents Investigation Branch

R Ashford UK Civil Aviation Authority, Airworthiness
Division

Professor J K Mason Pathologist, RAF Institute of Pathology

S A Cullen Pathologist, RAF Institute of Pathology

T W Negus Odontologist, RAF Institute of Pathology

R Bishop BAC (British Aircraft Corporation)

R H Quinton Rolls Royce

F Emery Hawker Siddeley Dynamics

Captain M Bennett Invicta International Airlines

Co-operation was smooth and proved very useful. The British authorities made all
necessary enquiries in Great Britain and provided the necessary documents and
information. Valuable contributions were made in the form of the meticulous analysis
of the flight data recordings and special enquiries. Altogether 17 joint working sessions
took place in Switzerland and Great Britain. At the public hearing held in Solothurn on
7-8 November 1974 the Federal Commission of Inquiry into Aircraft Accidents was also
able to question 11 persons working for the British Civil Aviation Authority (CAA), the
airline concerned and the maintenance organisation.

Co-operation with the French Authorities

As Basel-Mulhouse airport is operated jointly by France and Switzerland, direct contacts
with the French meteorological and ATC services Were necessary.

The French authorities appointed M Gueritot as the Accredited Representative of France
with the Swiss investigation team.
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On the day of the accident itself, Swiss accident experts were able to listen to the ATC
tape recordings.

On 11-12 April 1973 a flight was made with a Swiss expert on board to test the navigation
aids in the Basel area.

The investigating team were able to interview, at Basel-Muthouse airport, the various French
individuals involved in air traffic control, but permission was given only for the Director of
the Airport, M A Roques, to be questioned by the Federal Commission of Inquiry into
Aircraft Accidents at the public hearing.

In November 1973 the Federal Aviation Office was allowed to make further test flights.

Recovery work

Nearly all the dead were recovered on the day of the accident. The bodies of two more
passengers were only discovered after the removal of large pieces of wreckage.

It proved very difficult to salvage the wreckage because of the weather conditions and the
too narrow access paths. Larger pieces of wreckage had to be partly dismantled before they
could be transported. Recovery was completed 15 days after the accident and all important
pieces stored in a hangar at Othmarsingen/AG.

Federal Commission of Inquiry into Aircraft Accidents

On the day of the accident members of the Commission carried out an inspection at the
site of the crash and attended team meetings as observers.

The preliminary inquiry was completed with the submission of the investigation report of
31 May 1974 to the Chairman of the Commission on 21 June 1974.

At the public hearing in Solothurn on 7.8 November 1974, 7 informants, 11 witnesses and
2 experts in the field were questioned. The leaders of the various working groups and the
accredited representatives of the United Kingdom and France reported on their findings.

During a charter flight from Luton to Dusseldorf on 23 May 1975 with a Vanguard
belonging to Invicta which was equipped very like the crashed aircraft, two members of
the Federal Commission of Inquiry into Aircraft Accidents and a member of the UK
investigating authority were able to get to know the cockpit procedures of the Invicta
crew in detail and to study the use of the IFS system in the various phases of flight.
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Annex 3a

0857:42
I435: 435 W
TWR: Cleared f h check B on final
or approach ¢ on fina MNQ
0858 /
08,57 | 0856:38
N : IN 435: 435 approaching 2500
L Roger check MN
0855:48
IN435: BN out bound
R: Cleared down 2500 feet
ONH 998,5 check MN |
-
| 0900:13
IM435: 435 is BN turning out bound
r agatn will call W
===
09.02"
0903 — )
——== | 0903:38 |
- ! ? N s 2 I¥435: BN in bound
3 435 you are cleared to land on
Y rurway 16 the wind 320 degrees
L 8 knots |
0908:51 —|

1M 435: 435 W ’/’
435 report BN on final

‘ 0911:25
10 435: BN
THR: 435 you are cleared to land you report —
Tight in sight the wind now 320 8 knots -
“-\-“q—"‘-«_..-
_—/-__-
0807:27
1M 435: BN out bound
R: Roger 435 report MY turning final
’ 08.07'

0912:10
TWR:

1M 435:

|TIR:

Are you sure you are over BN ? |
| think've got a spurious indication.

¥e are on the Lo..... on the ILS now, Sir
Ah !

0912:33
1M 435:

BN is established on Localizer
and GHde Path the AF,S all
over the place fn this weather

0912:38
TR:

For information ! don't see
you on my scope radar | don't
SEe you on Wy scope radar

Horizontal flight path

— according to F.D.R.
recording (with wind)
—- according to eye witnesses

435 is overshooting

OK what do you intend to do ?

—‘ 0808

L} ﬁS: ¥e'll try another approach

TR: 0K you report BN out bound 2500 feﬂ
0905:39

IN 435: . Roger BN out bound 2500 feet

0913:03
™R:

M 435:
THR:

435 what is your altitude now ?

One thousand four hundred on the ONH
0.1 tink you are on the south of the |
fleld, you are not on the, you are on
the south of the field
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Bad soldering in the ADF system Annex 4a

No1 Loop Servo Amplifier

Very clear gap with interruption




Annex 4b

Example of anunskilled repair

Module A11 RMI Servo

A resistor glued with Araldite
Very bad conductor tracks and soldered joints

Mool #4¢ SR % Il 5 g8 q r—

g |
3 : -~
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Annex ba

Record of the R/T communications with voice identification

Accident to G—AXOP on 10. 4. 1973

Record of radio telephonic conversation exchanged between
the Basle-Mulhouse approach controller and the VC 9 G—AXOP
on frequencies 121.25 and 118.3 MHz

(Second edition)

GMT VOICE FROM TO CONVERSATION
Frequency 121.25 MHz
08 49 00 Terry 435 TWR Basle Approach Invicta 435 good morning
TWR 435 435 good morning
Terry 435 TWR 435 was Hericourt 49 flight level 70 estimating BN at 55
TWR 435 Invicta 435 wind 360 degrees 9 kts visibility RVR Alpha 700
meters Bravo 1300 meters snow, ceiling 8 octas 120 meters
QFE 967.5 QNH 998,5 temperature zero degrees runway in
use 34 please contact on 118.3
Terry 435 TWR Roger 998, 967 runway 34 and wildo 118.3
Frequency 118.3 MHz
08 50 20 Terry 435 TWR Basle Invicta 435 good morning
TWR 435 Good morning Invicta 435
Terry 435 TWR 435 is at flight level 70 estimating BN 55
TWR 435 Roger maintain 70 check BN out bound
Terry 435 TWR Roger I understand runway 34
TWR 435 Negative runway in use 16
08 50 40 Terry 435 TWP. Thank you runway 16
08 52 TWR 435 Invicta 435 cleared down flight level 50 check leaving 70
Dorman 435 TWR 435 leaving 7 for 5
08 52 20 TWR 435 Roger check approaching 50
Dorman 435 TWR Roger
08 53 40 Terry 435 TWR 435 coming to 50
TWR 435 You are recleared transition level 40 and check BN out bound
08 54 45 Terry 435 TWR Roger down 40 will call BN out bound
Terry 435 TWR Flight level 40
TWR 435 Roger check BN out bound
08 55 40 Terry 435 TWR BN out bound
TWR 435 Cleared down 2500 feet QNH 998.5 check MN
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GMT VOICE FROM TO CONVERSATION
Terry 435 TWR Roger 998.5 will call MN
08 56 50 Terry 435 TWR 435 approaching 2500
TWR 435 Roger check MN
Terry 435 TWR Wildo
08 57 45 Terry 435 TWR 435 MN
TWR 435 Cleared for approach check BN on final
Terry 435 TWR Thank you
09 00 20 Terry 435 TWR 435 is BN turning out bound again will call MN
TWR 435 Roger
09 01 20 ... contact avec IT 141 . ...
09 03 30 Terry 435 TWR BN in bound
"TWR 435 435 you are cleared to land on runway 16 the wind 320 degrees
8 knots
Not sure 435 TWR 435
09 05 10 Dorman 435 TWR 435 is overshooting
09 05 15 TWR 435 You are overshooting 4357
Dorman 435 TWR 435 is overshooting
TWR 435 OK what do you intend to do?
Dorman 435 TWR We’ll try another approach
TWR 435 OK you report BN out bound 2500 feet two five zero zero ft
09 05 35 Dorman 435 TWR Roger BN out bound 2500 feet
. contact avec IT 141 .. ..
09 07 25 Terry 435 TWR BN out bound
TWR 435 Roger 435 report MN turning final
Dorman 435 TWR Roger
09 08 40 Dorman 435 TWR 435 MN
TWR 435 435 report BN on final
Dorman 435 TWR Roger
09 11 25 Terry 435 TWR BN
TWR 435 435 you are cleared to land you report light in sight the wind
now 320 8 knots
Terry 435 TWR Thank you
091210 TWR 435 Invicta 435 Basle
Dorman 435 TWR 435
TWR 435 Are you sure you are over BN?
Dorman 435 TWR I think’ve got a spurious indication. We are on the Lo....
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GMT VOICE FROM TO CONVERSATION

TWR 435 Ah!

09 12 35 Terry 435 TWR BN is established on Localizer and Glide Path the ADF S all
over the place in this weather

09 12 50 TWR 435 For information I don’t see you on may scope radar
I don’t see you on my scope radar
09 13 00 TWR 435 435 what is your altitude now?
* ** 435 TWR One thousand four hundred on the QNH
TWR 435 HO 1 think you are on the south of the field, you are not
on the you are on the south of the field
09 13 40 TWR 435 435 Basle
TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
09 14 00 TWR 435 Invicta 435 Basle **  BOTH TO START, WITH
TWR 435 Invicta 435 Basle TERRY SAYING THE FINAL
TWR 435 Invicta 435 Basle WORDS ‘ONE THOUSAND
09 14 30 TWR 435 Invicta 435 Basle FOUR HUNDRED ON THE
TWR 435 Invicta 435 Basle QN.H’
TWR 435 Invicta 435 Basle
09 15 00 TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
09 15 30 TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle Invicta 435
TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle Invicta 435 Basle
09 16 15 TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle Invicta 435 Basle
TWR 435 Invicta 435 If you received me you contact Zurich on 133.4
contact Zurich on 133.4
09 16 50 TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle
09 17 50 TWR 435 Invicta 435 Basle
TWR 435 Invicta 435 Basle Invicta 435
TWR 435 Invicta 435 Invicta 435 Basle
TWR 435 Invicta 435 Invicta 435 Basle
09 19 10 TWR 435 Invicta 435 Invicta 43S Basle

ol



GMT VOICE FROM TO CONVERSATION

09 19 15 TWR 435 Invicta 435
TWR 435 Invicta 435 Invicta 435 Basle is calling do you read over

Ceased calling INVICTA 435 on 1183 MHz at 0920 hrs

I certify that I recognise the relevant transmissions as being made by Capt. Terry or Capt. Dorman
as annotated.

Signed: Allan Scorey
VANGUARD TRAINING CAPTAIN
INVICTA INTERNATIONAL AIRLINES LTD

19TH APRIL 1974
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Annex 7

Integrated Flight System, APPROACH Mode
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Annex 8a

Aerial view of accident site
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Annex 8b

Close up of accident site
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