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Federal Ministry of Civil Aviation,
Air Registration Branch, Mortals
Mohammed Airport, P.M.B.
1029, Ikeja.

Ref. No. CAD. 52/9/77171
20th September, 1977.

The Honourable Commissioner fGivil Aviation,
Federal Ministry of Civil Aviation,
Lagos.

Sir,

| have the honour to submit the Report by Mr K. ®. Sagoe, an Inspector of
Accidents, on the circumstances of the accideAldoette 11 SN-AHO which occurred in a
forest about 1.6 kilometres west of Warri Aerodraonel2th July, 1976.

I have the honour to be, Sir,
Yours Sincerely,

M. M. A. AGBABI AKA, Chief
Inspector of Accidents



CIVIL AIRCRAFT ACCIDENT REPORT

Aircraft.-S.A. 3180 Alouette 11 Serial No 1985.

Engine.-Turbomeca Astazou IIA Serial No. 853.
Registered owner.-National Electric Power Autho(fyger Dams Authority), P.M.B. 12605,
Lagos.

Crew.-Captain Zsolt Baturfi, c/o Aero Contractdxig.) Limited, lkeja-Injured. Passenger:

Mr Ogbeni, Manager, N.E.P.A.-Injured.

Place of Acciden-About 19 km. from Warri Airfield. C-ordinates of the wreckage s
were approximately 05.25N, 05.55E, on a bearint3&, from the Warri "EW" NDB at an
elevation of 36.6 metres above mean sea level.i$libout 1.6 km. west of Umolo villaga in
Utorugu (Warri), Bendel State. Ward airstrip isrevgte aerodrome owned and operated by
Aero Contractors (Nigeria) Limited.

Date and Time.-12th of July, 1976 at 1402.*

Summary-The Alouette 11 helicopter registration -AHO was on private flight fron
Port Harcourt to Lagos with a proposed re-fuellstigp at Warri. About 12 nautical miles
from Warri aerodrome the helicopter developed & dgin about its vertical axis which
eventually ended in a crash into a thick vegeta2ib®.4 m. below.

I. INVESTIGATION
I.I. HISTORY OF THE FLIGHT

The helicopter was operating a -scheduled flight from Port Harcourt to Lagos wit
proposed re-fuelling stop at Ward. The estimatex tof departure from Port Harcourt was
1305 local time, flying on visual flight rules itear weather. The Captain, Zsolt Batorfi gave
his estimated time of arrival in Warri as 1405. Tést contact with Port Harcourt was at
1319 when the helicopter reported at the ContraleZBoundary-20 Nautical Miles.

Contact was made with the Warri Aero Contractordi@R&oom at 1359.

The Pilot was making a descent from 34.8m approbdima 0 minutes out from War
when he heard a metallic sound and the helicoptenddiately spun violently to the left
losing height. The pilot made a frantic attemptréduce the rate of fall by increasing the
collective pitch of the main rotor blades.

The helicopter crashed in daylight at 1402.

1.2 METEOROLOGICAL INFORMATION
There was no established weather station at Waroidiome. A system of visu
reporting was adopted by the airstrip operator. @stanated meteorological information was

wind .. . . . . . .. Gusty

Visihilitv .. . . . .. . .. 4 Kilometres or le!

Weather . . . . . .. Rair

Temperature . . - . .. 28°C.
1.3INJURIES TO PERSONS

Injuries Crew Passengers Others

Fatal
Non-fatal Ce . .. 1 1 None

All times in this report are local.



1.4DAMAGE TO AIRCRAFT
The helicopter was totally destroyed. The centaenfr was crushed and the tail bo
was broken in several places beyond any form direfphe engine too was damaged.

1.5.CREW INFORMATION

Captain Zsolt Batorfi held a current Nigerian Comaied Pilot's Licence No. 1132 (t
which was transferred from his original C.P.L. (N9. 69.05 first issued on the 6th of June,
1969 by the Kingdom of the Netherlands. He was loorthe 18th of June, 1948 at Szeged,
Hungary. He successfully completed his Pilot Meldieaminations on the 8th of June, 1976
after which his licence was renewed from the 8thufie, 1976 to the 13th of December,
1976. He held the following type ratings :

Alouette I .. .PI (i.e. Captain in @mand)
Alouette IlI " . Pl
He had no Instrument Rating.
His flying experience in the last six months presdo his licence renewal was

Pilot-in-charge . " . . . .. 131.15
hours.
— . . Pl (Hours) .P2(Hours)
DAY .. o e e e e 3353.45 41.35
TOtalS .o oo 353.4545.55

The Captain flew about 9 hours during the 3 day®dereceding the accident. He v
normally in the employment of Aero Contractors (Nigimited which operated the helicopter
for N.E.P.A.

1.6.AIRCRAFT INFORMATION

The helicopter was an Alouette Astazou SA. 318GaS&umber 1985, registered
Nigeria as 5N-AHO. It was constructed in Januarg8l®y SonaviaTioN, FRANCE and had
flown 2007 hours since new. The Certificate of Adrthiness was renewed on the 23rd of
March, 1976 and valid until the 22nd March, 197%eTweight and centre of gravity of the
helicopter were within the prescribed limits at thme of take-off and at the point of crash. It
was last weighed on the 28th of June, 1976. A Tudma Astazou IIA engine Serial No. 853
was installed with total time run since last conpleverhaul of 464 hours 30 minutes and a
total time run since new of 1000 hours 30 minufdsappropriate Airworthiness Directives
had been complied with.

The helicopter was first registered by the Wesgate Government, Ibadan on the Z
of March, 1968. This was cancelled on the 28th airéh, 1973 when ownership was
transferred to the National Electricity Power Auiho which re-registered the helicopter
again on the 10th
of April, 1973. The first issue of a Private Catgg€@ertificate of Airworthiness was on the
28th of March, 1968, but the category was latenghd to "Public Transport" on the 30th of
June, 1970 by its first owner.

The helicopter was assembled in Lagos and had bee maintained for its owners by
the Aero Contractors (Nida.) Limite
1.7 AIDS TO NAVIGATION

The Warri NDB on 250 KHZ and the aircraft ADF w serviceable at the time of cra:
The helicopter was equipped with a V.H.F. and &n iHfansreceiver and a gyro-compass.



1.8 COMMUNICATIONS

The Radio Station Licence No. 034/AC/76 was vailidtte 31st of December, 197
Aero Contractors maintained a Flight Informatiom&=e at Warri on V.H.F. 131.7 M.H.Z.
and H.F. 5695 K.H.Z. The Helicopter contacted WariV.H.F. 131.7 at 1359 and reported
abeam Ughelli with an E.T.A. Warri as 1410. Thddwaing was also transmitted "Passing
through a stormy weather, operations normal”. Heedato call again 5 minutes out to
landing i.e. 8 kitometres out In accordance witlrAA€ontractors local Flight Procedure.
Warri Radio alerted Port Harcourt at 1410.
1.9 SEARCH AND RESCUE

A searh commenced from Warri in another helicopter-AKD at 1430. The rescu
party concentrated around the Ughelli area. As 98bDAwvas approaching the crash area,
Captain Batorfi by then had positioned the E.L.Thialh he activated from the highest
position possible. He succeeded in getting two lpgnt flares. 5N-AKD reported sighting

the wreckage
at 1532. By 1540 the Rescue Party was air-borre té injured pilot and passenger for Eku

hospital. Arrival time at the hospital was 1600.

1.10 WITNESSES
No eye-witnesses.

1.12 OBSERVATIONS IN THE COCKPIT AFTER CRASH
Fuel shut off lever wire-locked in the 'ON' positio

Generator .. OFF.

Battery .. .. OFF.

Booster pump .. OFF

Communications 131.7 (on Warri Frequency).

ADF .. .. 138.7 Switched off.

Fire extinguisher Discharged with Impact.

Gyro-Compass . Stuck on 322 degrees.

Q.FE. ... Set at 1013.5 with altimeter reading 900 ft.
Air Speed Indicator Stuck on 140 knots.
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1.14.TESTS AND RESEARCH

The following components were shipped to the Natidkerospace Laboratory, NLR,
the Netherlands.

1. The tail rotor gear-box with the damaged taibrdolades and the tail end of the

3. Splined Couplin-(Gea-box end of trarmission). A complete failure analysis was car
out on these components until a conclusive evidev&s pin-pointed as the possible
primary cause of the accident.

2. ANALYSIS AND CONCLUSIONS

2.1. Analysis

The circumstances of the aircraft's departurm Port Harcourt and the enroute ph
of the flight at crusing altitude were routine. Tlkéght detour abeam Utorugu was
considered standard manoeuvre in view of the pliagaiveather conditions.

Approximately ten minutes out from Warri, the Pitetarda metallic sound after whic
the helicopter immediately spun violently to th& &nd finally crashed 213.4m to the
woods. The pilot made a frantic attempt to redheerate of fall by increasing the collective
pitch of the main rotor blades. This procedure ddwdve increased the rate of spin further
and probably just marginally reduced the rate bf fa

From the wreckage six equally probable causeseoatitident were discovered. Th
were :

1. Failure of the tail rotor control cables.
2. Failure of the tail rotor blade flapping stop.

3. Failure of the drive shaft just aft of the fraoupling. 4.

Internal failure of the tail rotor gear-box.
5. Failure of one of the drive shaft bearings.

A detailed laloratory investigation was carried out. The findingsthe Nationa
Aerospace Laboratory of the Netherlands revealatittie probable cause of the tail rotor
malfunction was the failure of the tail rotor gdmrx input coupling. This resulted from
excessive fretting wear on the splines on the impive shaft and the internal splines of the
coupling ring.

The time since overhaul of the tail-rotor gear-labxhe time of crash was 1315.5 hours.

2.2.CONCLUSIONS (a) Findings
1. The helicopter had a valid certificate of airthaness.

2. The helicopter was well maintained at all tirbefore the accident.

3. The Pilot of the helicopter was qualified toib&eommand.

4. The flight was conducted in accordance withapproved flight manual.

5. All laws and Regulations were observed in theragion of the helicopter.

6. The search and rescue operations were conditctatnmendable standards.



(b) Cause

7. 'The helicopter crashed due to mechanical failure.
2.3, RECOMMENDATION

The time between overhaul of the tail-rotor gear-box should be limited to 1200 hours unti!
strip reports could justify the 1500 hour time between overhaul which is now permitted.

K. K. O. Sagor,
Inspector of Accidents

View of the ring-gear (which probably failed)

10 '



Tail-rotor gear-box showing position of the ring gear relative to the tail-

rotor float stops
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Crash scene showing the wreckage
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