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The lowest classification of this form is 

of Inquiry or Regimental Inquiry.  
when it includes the proceedings of a Board 

RECORD OF PROCEEDINGS 
of a l Board of Inquiry 

assembled at Gornji Vakuf 

on the 23 December 19  98 

by order of Commander Multi National Division (South West) 

for the purpose of3 To investigate the sequence of events, circumstances 

and causes of the accident involving Lynx AH 7 XZ 610 of UK Avn Sqn 

(669 Sqn AAC) at Gornji Vakuf on 22 December 1998. 

PRESIDENT 

MEMBERS { 

The following person[s] [was) )were) in attendance throughout (the whole) [part) of the proceedings 

in accordance with [Rule) (Regulation) 11 of the [Board of Inquiry (Army) Rules, 1956) [Regimental 

Inquiry Regulations, 1956) :— 

`(He was) [They were) [unrepresented.) (represented by 

I • 
The Board of Inquiry , having assembled pursuant to the Convening order 

attached at AtouE/eoproceed to (record evidence (on oath) 4  beginning at ()ART IS) 1144ar.....344eace-4.an. 

oath) 4  in accordance with the transcript .att2c1v.d h,r,f ,-,   J (or as the case may be) 

The findings •[and opinion) of the Board are attached at Part 5 —  1 

• Strike out where not applicable 

1 Although primarily intended for boards of inquiry and regimental inquiries convened under A.A., 1955 Si, 

135 and 137 respectively, this form may be used for committees. or., and this space may be filled in accordingly. 
2 Insert hcrc the authority, or the rank, name and appointment of the officer convening the board of Inquiry 

or as the case may be. 
3 here set out the terms of reference as set out in the circlet convening the board of enquiry or regimental Inquiry. 
4 This may only be struck out where a regimental Inquiry has not been instructed to examine witnesses on oath. 
NOTE: In the case of a board of inquiry or a regimental Inquiry the proceedings muss be signed by the president 

and by each of the members. Attention is draWn to the Board of Inquiry (Army) Rules, 1956 or to the 
Regimental Inquiry Regulations 1956. whichever Is applicable 



PART 1 

SUMMARY OF ACCIDENT 

1. At approximately 1630hrs on Tuesday 22'd  December 1998 the crew of Lynx AH7 XZ 610 were conducting a Tail Rotor Handling Check in a high hover over a field adjacent to the helicopter landing site at Gornji Vakuf, Bosnia. The tail rotor driveshaft failed, the aircraft yawed rapidly, descended and impacted the ground. The aircraft commander died in the accident. The pilot and flight test technician were removed from the aircraft and flown to Sipovo hospital, where the technician was dead on arrival. The pilot was medevaced to UK and subsequently died on 31 Dec 98. 
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PART 2 

NARRATIVE OF EVENTS  

1. At approximately 1620hrs on Tuesday 22nd  December 1998 Lynx AH7 XZ 610 

took off from Gornji Vakuf, a British Army base in central Bosnia, for post 

B3 servicing and tail rotor gearbox change air test involving a tail rotor 

handling check. The aircraft was crewed by 542719 Capt PCN Jarvis AAC 

(Aircraft Commander), 25008639 Cpl CJ Addis AAC (Pilot) and 24801169 Sgt DJ 

Kinsley REME (Flight test technician). 

2. The aircraft initially hovered over the HLS for 3 or 4 minutes, 

conducting hover manoeuvres before moving overhead a field adjacent to the 

HLS and climbing to over 100 feet above ground level (AGL), where it 

conducted further hover checks including a 360 degree spot turn. The effects 

of recirculating powdery snow extended to approximately 100 ft above ground 

level and it is likely that the Aircraft Commander chose to conduct the 

handling check outside ground effect to avoid the recirculation hazards. The 

Lynx then headed up the valley, gaining height to an estimated 200 ft AGL, 

where it remained in the hover or very slow hover taxi for a short period, 

between 10 and 15 seconds. A "whoosh" sound was heard, similar to air or 

gas escaping frot the helicopter, for about one second, followed after 

between one and two seconds, by a "thump". About half a second after the 

"thump" the aircraft began to rotate towards the right about the main rotor 

head at a rate of about one revolution per second and the, tail rotor was 

seen to slow down. At this point the aircraft descended rapidly and the 

main rotor was seen to slow down in the descent. 

3. The aircraft impacted 'heavily, listing to port, with impact forces 

estimated to be in excess of 35G and fire broke out in the area of both 

engine bays and main gearbox. Rescuers from 669 Sqn AAC, Defence Fire 

Service and a medical team commanded by the RMO of the local infantry 

battalion (1WFR)were on the scene within minutes. The Aircraft Commander 

(Capt Jarvis) died shortly afterwards, whilst still in the aircraft. .Cp1 

Addis was removed from the pilot's seat and taken clear of danger. Sgt 

Kinsley was found to be trapped in the cabin underneath the 6 man seat, 

which had been damaged along with the cabin floor. The RMO and SSM climbed 

into the rear of the aircraft to attend to him whilst the Defence Fire 

Service worked to control the fire and assisted in the removal of the seat 

after cutting the support struts. Sgt Kinsley was removed from the aircraft 

and stopped breathing. He was resuscitated and flown to Sipovo hospital, 

along with Cpl Addis, where Sgt Kinsley was later certified dead, whilst Cpl 

Addis was stabilised and transferred to Sarajevo German Military Hospital. 

He was medevaced to UK on 25 Dec 98 and subsequently died on 31 Dec 98. 

4. The fire was extinguished by the Defence Fire Service and the body of 

Capt Jarvis was later recovered fi.om the wreckage. 

4. 3 Regt RMP attended the accident scene and quickly established site 

security, preserving and documenting all of the evidence and made extensive 

photographic and video records. They also screened the site and covered 

the aircraft wreckage to preserve evidence. 
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PART 3 

MATERIAL FACTS FOUND AT SCENE 

 
 

1. The accident site is located at.GR YJ 059686 in a flat field 
300m North of Gornji Vakuf HLS. The site was a suspected high-
risk mined area and the wreckage had been screened and the site 
controlled by RMP. 

2, The Board and AIEFSO visited the site at midnight local time 
and found the aircraft to be complete except for a section of 
tail rotor driveshaft, which was found approximately 15m from 
the aircraft It was obvious that the aircraft had landed with 
negligible forward airspeed, with low rotor RPM and a high rate 
of descent. Further description and site plan are contained in 
the AIEFSO Report at Annex C. 

3. Both Engine Condition Levers (ECLs) were found to be 
retarded, which indicated that the crew had reacted correctly to 
the tail rotor failure and had carried out the drills recommended 
in the. Flight Reference Cards (FRCs) instinctively, as there was 
no time to refer to FRCS. 

SUPPORTING 
DOCUMENTATION 

ANNEX C 



PART 4 

DIAGNOSIS OF THE CAUSES 

1. The aircraft tail boom was intact and it became quite 

clear that the cause of the accident was the failure of No 3 tail 
rotor driveshaft forward end fitting. A section of the 

driveshaft had broken away and had been propelled through the 

'tail rotor driveshaft cover on the port side. It was found 

approximately 15m from the aircraft wreckage. 

2. The sequence reported by witnesses, of the "whoosh", which 

corresponds' to the driveshaft section separating from the main 

shaft and rubbing against the driveshaft cover and tailboom, the 

"thump" where the piece of driveshaft was ejected through the 

driveshaft cover, followed immediately by the loss of tail rotor 

control, the rapid yawing of. the aircraft and slowing of the tail 

rotor, corresponds precisely with the expected chain of events. 

3. Both the Tail Rotor Gearbox (TRGB) and Intermediate Gearbox 

(IGB) were examined by AIEFSO for signs of siezure, but none was 

apparent. After further investigation of the Main Rotor Gearbox 

(MRGB) by AIEFSO, the quill shafts were found to be intact and no 

signs .of siezure were apparent. These findings were 

subsequently confirmed after the items were removed from the 

aircraft and rule out the possibility of a siezure causing the 

failure of the shaft. 

4. Subsequent metallurgical investigation concluded that some 

of the adhesive bonding between the aluminium alloy driveshaft 

and the titanium end fitting had failed initially, which allowed 

some df the rotational forces to be transmitted to the retaining 

rivets. A crack developed and propagated horizontally to the 

chamfer of the titanium end fitting, where it turned through 90 

degrees and progressed circumferentially until the torque finally 

caused it to fail. 

SUPPORTING 
DOCUMENTATION 

ANNEX E 

Witnesses 1 -6 

ANNEX E 

ANNEX E 
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1. Circumstances. The accident occurred during a sortie which 
was a standard tail rotor handling check post B3 servicing and 
Tail Rotor Gearbox change. ' 

2. Cause. The Board found that the cause of the accident was 
loss of tail rotor control at a critical stage of the flight. 
Tail rotor control was lost as a result of failure of the forward 
end of No 3 Tail Rotor Driveshaft. This failure occurred in the 
area of the interface between the titanium shank end fitting and 
the aluminium driveshaft tube and resulted in a section of 
driveshaft separating from the aircraft. 

3. Fatalities and Injuries. All of the occupants of the 
aircraft received fatal injuries. 

542719 Capt PCN Jarvis AAC 
24801169 Sgt DJ Kinsley REME 

25008639 Cpl CJ Addis AAC 

Certified dead at the scene. 
Certified dead on arrival at 
Sipovo Hospital. 
Died in Frenchay Hospital, 
Bristol, on 31 Dec 98. 

4. Duty. The Board found that all personnel involved in the 
accident were on duty. 

5. Orders and Instructions. The Board found that all relevant 
orders, regulations and instructions had been complied with. 

6. Damage to the Aircraft. The aircraft was severely damaged 
and is Category 5 (Scrap). 

7. Damage to Aircraft Removable Role Equipment. The aircraft 
removable role equipment is Category 5 (Scrap). 

8. Damage to Service and Civilian Property. The only residual 
damage to civilian property is fuel contamination of the crash 
site. 

9. Survival. The accident was not survivable as the impact 
forces were outside human tolerance. 

PART 5 

FINDINGS OF THE BOARD 

SUPPORTING , 
DOCUMENTATION 

Annex E 

Annex E 

Annex F 

Exhibit A (Auth 
sheet) 

Exhibit A (Auth 
sheet) 

Annex E 

Annex E 

Annex F 



PART 6 

RECOMMENDATIONS OF THE BOARD 

1. The engineering response from DHSA was to issue'PI/Lynx/448, 449 and 

449A, which were external inspections of the driveshaft ends to check
 for 

evidence of joint movement and rivet fretting. A subsequent instruction 

required an Xray examination of all end fittings, aiming to identify any 

existing internal cracks and to enhance Confidence in the airworth
iness of 

the equipment. All driveshafts have been checked, with no cracks found. 

RECOMMENDATION 

2. Quality Assurance(QA)Standards. Burring and swarf have been 

identified inside many driveshafts and the Board recommends that a
ny 

driveshafts which exhibit significant evidence of burring and swar
f during 

Xray inspections should be replaced. Improved QA standards during 

manufacture are strongly recommended. 



PART 7 

OBSERVATIONS OF THE BOARD 

1. This tragic accident was caused by a technical failure which occurred when the aircraft was at a'stage of flight where there was no opportunity to recover the situation. The crew were compelled to conduct the air test higher than usual due to the dangers of flight in recirculating snow. Normally this would be a very safe procedure in a twin engined helicopter as the likelihood of a tail rotor malfunction was very remote. When the tail rotor driveshaft failed the crew were faced with an aircraft yawing at a speed of about one full rotation per second, which must have caused severe disorientation. They were both good pilots and reacted correctly to reduce the rate of rotation by retarding both ECLs. This had the desired effect, but resulted in a reduction in main rotor RPM which left the aircraft without enough rotor thrust to cushion the ground impact. They did all that could possibly be expected of them as a safe recovery from this emergency was impossible. 

2. This accident was outside the control of unit personnel and produced some examples of the nobler qualities of human nature. . The field where the aircraft crashed was registered as a high-risk mine area and this was known to all members of the unit.s based at Gornji Vakuf. Post accident, unit personnel chose to ignore the mine threat and swarmed over the boundary fence in an attempt to rescue the occupants of the• aircraft. Medical staff, Military Police and Defence Fire Service personnel approached the aircraft from the main road, through an area which they thought was mined, and all personnel involved displayed high motivation and disregard for their own wellbeing. 

3. The conduct of and _ was particularly inspiring. 

Signatures of Board Members: Date: 

President 

Member: 

Member: 



PART 8 

REMARKS OF COMMANDING OFFICER 

1. I would like to thank the Board for this comprehensive and speedily compiled report. I agree with 
the Findings of the Board (Part 5) and their Recommendations (Part 6). I also fully endorse their 
ObservatiAnc (Part 71. especially the comment relating to the conduct of 
and 



PART 9  

REMARKS OF COMMANDER AVIATION 
1. The Board are congratulated for their prompt production of such a clear, comprehensive and professional report. 

2. I accept in full, the findings, recommendations and observations of the Board. In addition, I fully support the recommendation regarding an improvement in OA standards at Part 6. I am particularly impressed with the selfless actions of , and climbing into the back of a burning aircraft to attend to Sgt Kinsley. 

26 May 1999 



PART 10 

REMARKS OF CONVENING AUTHORITY 

1. This was a tragic accident which resulted in the loss of three valued members of the 
Service. 

2. I am in complete agreement with the findings and recommendations of the Board. They are 
to be praised for their diligence and thoroughness in the compiling of this report. In particular I note 
the recommendation of the Board that Quality Assurance standards should be improved in order to 
avoid such an occurrence in the future. 

3. The actions of _ and were in the highest traditions of the Service. 

O A,Aclimv 1 °Mei 

MND (SW) 



PART 11  

REMARKS OF DIRECTOR ARMY AVIATION  

The Board is commended for the prompt production of a well-reasoned and succinct report. 

I fully support the Findings Recommendations and Observations of the Board. I am pleased to note that Quality ASsurance standards applied during the manufacture of Lynx tail rotor drive shafts have now been improved. 

The performances of all personnel involved in the immediate aftermath of this terrible accident were exemplary; the selfless actions of and were particularly impressive. 

/ Sep 99 Director Army Aviation 


