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According to Art. 11 of the decree on „special category aircraft“, tethered balloons require approval by 
the FOCA which defines licensing standards and operational requirements. Tethered balloons do not re-
quire to be registered. The AAIB has no obligation to investigate accidents concerning tethered balloons 
(Art. 2 of VFU). The General Secretariat of the Federal Department of Environment, Transport, Energy 
and Communications however requested the AAIB to make their expertise available for this investiga-
tion. The AAIB has complied with this request. 
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Investigation report 
 

This report has been prepared solely for the purpose of accident prevention. The legal assessment of 
accident causes and circumstances is no concern of the accident investigation (Art. 24 of the Air 

Navigation Law) 

Owner: Verein Verkehrshaus der Schweiz (VHS), 
Lidostrasse 5, CH-6006 Lucerne 

Operator: Verein Verkehrshaus der Schweiz (VHS), 
Lidostrasse 5, CH-6006 Lucerne 

Tethered balloon type: HiFlyer LBL 575 Type: HF 021 
Vol. 5790 m3 

Country of origine: United Kingdom (UK) 

Registration: None 

Location: Lucerne, Lidostrasse 5, Verkehrshaus der 
Schweiz 

Date and time: 23 July 2004, 14:34 LT (UTC + 2) 

 

General 

Brief description 

On 23 July 2004, a group of 24 Indian tourists, accompanied by a balloon pilot1, ascended in a 
tethered balloon (HiFlyer) in order to enjoy the view over Lucerne and its environs. 

During the ascent, at a height of approximately 40 m, the balloon pilot noticed an indicated 
wind of 18 kt and initiated the descent. Shortly afterwards, the HiFlyer encountered strong 
gusts of wind and was displaced laterally (side drift) on the winch cable2. In the process, the 
balloon’s gondola, in an inclined position, came into contact with various parts of buildings and 
a tree. As a result of the drift down and the subsequent abrupt tensioning of the winch cable, 
during the ensuing short ascent the winch cable cut through the inner octagonal gondola 
structure and a floor panel in the walkway was torn away. One tourist fell through the result-
ing opening in the floor after she had attempted, briefly and unsuccessfully, to hang on. After 
approximately 20 minutes, it was possible to bring the HiFlyer back down to earth with the 
remaining occupants and secure the vessel. 

The tourist who fell suffered fatal injuries, 10 people were in some cases seriously injured and 
14 people were uninjured. The gondola of the HiFlyer was badly damaged and nearby build-
ings suffered considerable damage. 

                                                 

1 Balloon pilot is an internal VHS term for the operator of the tethered ballon 

2 The cable between the winch on the ground and the balloon system is termed the winch cable. 
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Investigation 

The accident took place on 23 July 2004 at 14:34 LT. Notification was received at the Aircraft 
Accident Investigation Bureau (AAIB) at 15:30 LT. The investigation was opened in coopera-
tion with the Lucerne cantonal police on the same day at 18:45 LT at the scene of the acci-
dent. 

The accident is attributable to the fact that on the occasion of an ascent in conditions with 
excessively high wind speeds and in an overloaded condition the gondola of the HiFlyer teth-
ered balloon was damaged by the winch cable in such a way that a passenger fell to earth out 
of the balloon, suffering fatal injuries. Several passengers were injured. 

 

The investigation determined the following causal factors for the accident: 

• the crew’s decision to carry out two extra trips, despite perceptibly critical weather con-
ditions 

• the crew carried out the ascent with too small amount of free lift. 

The following factors contributed to the development of the accident: 

• though the MeteoSchweiz wind warning had arrived by fax at the operations centre, it 
was not brought to the attention of the balloon pilots. 

• the storm warning light at the Lido was blinking, however it could not be recognised by 
the crew. Two other storm warning lights were activated and would have been visible. 
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0. Description and operation of the tethered balloon 

0.1 Description of the tethered balloon 

The tethered balloon, called the HiFlyer, is considered as a system in the following 
description. This consists of four subsystems (cf. Annexes 1.1, 1.2, 1.3 and 1.4): 

• the balloon system 

• the gondola system 

• the winch system 

• the control system 

0.1.1 The balloon system 

The balloon system uses helium as a lift-generating gas. The volume of the enve-
lope is divided by a membrane into the load-bearing section filled with helium and 
an air-filled ballonet (cf. Annex 1.4). The latter allows compensation of fluctuations 
in the volume of helium. A pressure-controlled ballonet fan ensures that the 
spherical shape is maintained, at an overpressure of the order of 14 mm column of 
water (equivalent to approximately 1.4 hPa). The balloon has a diameter of 22.28 
m with a volume (incl. the ballonet) of 5790 m3. The full ballonet has a volume of 
1150 m3. The helium pressure and temperature values as well as the ballonet air 
pressure and temperature are acquired and displayed on the gondola control 
panel. A pressure relief valve on top of the helium section, which opens at 40 mm 
column of water, prevents the envelope from bursting. 

The net transfers lift forces via the net bridle to the load ring. A polar rope and 
several mooring lines allow high or low anchoring at the separate anchoring 
winches on the ground (cf. Annexes 1.1 and 1.3). 

The balloon is equipped with interior lighting, external position lights and a light-
ning-rod. 

The balloon system functions as follows: The helium in the balloon envelope is less 
dense than air and generates a total lifting force. This total lifting force minus the 
weight of the balloon, gondola and occupants and the weight of the fully extended 
winch cable results in a residual lifting force. In the HiFlyer manuals, this residual 
lifting force is termed the free lift. In order to keep the winch cable taut and the 
balloon as near as possible to vertically above the platform, the necessary free lift 
must be increased if the wind speed increases (cf. 0.2.2 and 1.18.3.1). The free lift 
is measured by the load cell, which is positioned between the winch cable and the 
load ring (cf. Annex 1.2). 

0.1.2 The gondola system 

The gondola system consists of an octagonal stainless steel structure. It includes a 
walkway 80 cm wide and two doors, which open inwards. These doors can be op-
erated from inside or outside. The control panel and the battery are located in the 
access area. The winch cable runs from the load ring through the open centre of 
the gondola to the winch on the ground. The gondola system enables up to 30 
people to be ascended to a height of 140 m (cf. Annex 1.2). 
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0.1.3 The winch system 

The winch system consists of the load cell, the winch cable, the cable guide unit, 
the cable drum, the gearbox, the main motor, the auxiliary motor and the emer-
gency power unit. The winch cable consists of 34 x 7 steel wires and is wound to 
produce minimum rotation under load. The diameter of the cable is 22 mm. It is 
180 m long and the minimum ultimate load of a new cable is 42.3 t. The cable 
drum has a diameter of 1.5 m. The cable is wound in a single layer. One side of 
the drum is equipped with a disc brake (cf. Annex 10). The emergency power unit 
powers the winch in the event of a power failure. 

0.1.4 The control system 

The HiFlyer’s winch system is usually controlled from the control panel in the gon-
dola via a radio link. A second control panel (the ground station) enables it to be 
controlled from the platform. The main controls are in the pit next to the winch. 

From the control panel in the gondola (the operator station), it is possible to con-
trol ascents and descents and read off, among other things, various pressure val-
ues, temperatures, the height, wind speeds and the available free lift.  

From the ground station on the platform, priority control over the winch can be 
exercised and the ‘up’, ‘stop’ and ‘down’ functions can be operated. 

From the main controls it is possible on the one hand to operate the winch and on 
the other to reset alarm signals which have been triggered, e.g. the alarm for an 
extreme winch cable deflection angle. The monitoring functions, which in addition 
to the inclined position of the winch cable include, among other things, the correct 
cable guidance, are displayed on a screen.  

0.2 Operation of the tethered balloon 

0.2.1 Application and authorisation 

On 07.10.1997, the Verkehrshaus der Schweiz (VHS) informed the Federal Office 
for Civil Aviation (FOCA) that it wished to offer its visitors a special attraction. The 
VHS asked the FOCA “what conditions imposed by FOCA, if any, would have to be 
met” in order to operate a tethered balloon.  

The FOCA provided five responses to this request. One of these stated that the 
tethered balloon system was regulated in the decree on “special category aircraft” 
(VLK, SR 748.941). Another reply stated that this device did not have to be regis-
tered according to the decree. 

On 16.10.1997, the FOCA referred to the legal situation. In a memorandum cover-
ing 11 questions of a technical and insurance-related nature, the FOCA requested 
additional information from the manufacturer of the tethered balloon system. In a 
letter dated 30 June 1998 the manufacturer answered these questions and ap-
pended a HiFlyer system failure mode analysis (cf. Annex 15). This analysis con-
cerned the gas balloon and the corresponding winch. 

In relation to question 7 concerning cable breaks, the manufacturer made the fol-
lowing comments: “The HiFlyer is built with the cable as the strongest component 
and we consider a cable break unlikely and do not consider the fly-away case as 
realistic. Consequently, we do not specify a balloon licence as a pre-requisite for 
the on-board operator. However, we consider a training programme is necessary 
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for the operator, which we will carry out on site. We feel, however that a Balloon 
Pilot’s Licence is a great help as the operator’s primary safety task will be to iden-
tify bad weather.“ 

The FOCA informed the VHS by fax on 17 June 1998 about an operating permit 
and answered those questions which were still outstanding, such as liability insur-
ance. 

On 28.09.2000, the Director of the VHS submitted the application for authorisation 
to the FOCA in accordance with art. 11 VLK, attaching the corresponding docu-
mentation. 

The authorisation dated 9 October 2000 included the following conditions: 

“The tethered balloon must not be operated negligently or carelessly in a manner 
which endangers the lives or property of third parties. Incidents accompanied by 
injury to persons or material damage in connection with the operation of the bal-
loon must be notified to the FOCA immediately. 

The tethered balloon must be operated in accordance with the Operations Manual 
and maintained in accordance with the manufacturer’s Maintenance Manual. The 
operating personnel must be trained in accordance with the Training Manual is-
sued by the manufacturer. 

Lighting according to para. 2 of Annex 4 of the Decree on Aircraft Transport Rules 
(VVR, SR 748.121.11) must be available for ascents at night”. 

0.2.2 Operations manual 

Among other things, the operations manual specifies the following limit values: 

2.1 The balloon must not be operated in the vicinity of thunderstorms, or 
weather of great instability. 

2.18.1 Operating free lift limits – The operating free lift limit is the free lift meas-
ured when the gondola is loaded with passengers at its maximum ride 
height. 

The minimum allowable operating free lift varies with the peak indicated wind 
speed at maximum ride height. 

Increased free lift is required at increased wind speed to reduce the balloon side 
drift. 

Peak wind speed 
Knots 

Minimum Operating Free Lift 
Tons 

 0 –  5 0.90 

 5 – 10 1.20 

10 – 15 1.60 

15 – 20 2.20 

20 – 25 2.80 

Passenger payload must be calculated to minimum operating free lift limitations as 
above. 
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Increased wind speed encountered during operations will require a reduced pas-
senger load. 

0.2.3 Crew training 

In a memorandum dated 16.10.1997, the FOCA asked the HiFlyer manufacturer 11 
specific questions. With regard to training (question 1), the manufacturer stated 
the following, among other things: ….“We supply the entire system as a package, 
install it and train the client’s personnel.“  (cf. Annex 17) 

For the operation of the HiFlyer, the VHS put together a team of about 9 mem-
bers. The manufacturer provided the initial training for the team members and is-
sued appropriate certificates. 

The manufacturer envisaged the following training and designed the training pro-
gramme as follows: 

Training 

Lindstrand engineers will commence training on-site immediately upon arrival in 
the form of hands-on and formal classroom training to include written and oral 
tests pass before our engineers will leave the site. 

Level 1 (Bronze) 
A level 1 operator should be proficient in: 
• HiFlyer system configuration and terminology 
• Tethered helium balloon theory and principles, windspeed, free lift and pas-

sengers calculation 
• Balloon mooring and unmooring procedures 
• Balloon and winch operating procedures 
• Gondola and winch control panels 
• Control panel monitoring 
• Daily inspection and log panels 
• Test ride and data recording 
• Free lift and passenger loading 
• Passengers handling distribution and information 
 
Level 2 (Silver) 
A level 2 operator should be proficient in: 
• Level 1 (as above) 
• Site preparation and safety 
• Equipment monitoring, maintenance and repairs 
• Generator operating procedures 
• Weather forecasting and local assessment and awareness 
• Inspection and maintenance procedures 
• Ride operation decisions within limitations 
• Ride safety decision 
• Crew information, training and supervision 
• Crew duty allocation  
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• Emergency recovery procedures 
• Emergency services liaison 
• Document signing and record keeping 

0.2.4 Organisation of operations at the VHS 

The responsibilities and duties of the different team members who were responsi-
ble for operation of the tethered balloon were defined by the VHS in the following 
documents on the basis of the manufacturer’s recommendation: 

1. Duty specification of the team leader as manager of the Hiflyer attraction, 
training level 1 and 2 (cf. Annex 12.2) 

2. Duty specification of the balloon pilot with supervisory function, training lev-
els 1 and 2 

3. Duty specification for balloon pilots, training level 1 

The team leader’s work was subdivided as follows: 

20 % VHS caretaker 

10% team leader 

70% supervisor and balloon pilot 

According to the duty specification, one balloon pilot and one balloon pilot with 
supervisory function are required for every ascent. 

These duty specifications also document the measures which are necessary before 
an ascent. Among other things, before the first ascent, a fax containing the 
weather forecast for ballon operations must be called from MeteoSchweiz. And, if 
the weather conditions for operations are not clearly apparent, the crew has to 
take additional steps to clarify the situation. 

In addition, a “daily log for pilots” must be completed (cf. Annex 2). 

1. Factual information 

1.1 Prior history and history of the ascent 

1.1.1 Prior history 

On the days prior to the accident, no deficiencies were established concerning op-
eration of the HiFlyer. 

On the day of the accident, as prescribed, the daily balloon and winch inspections 
were completed as per the checklists (LBL-TA2 and LBL-TA3) by a supervisor and 
the weather forecast was studied. Then a test ride was carried out and docu-
mented in writing in the corresponding log (LBL-TA1) (cf. Annexes 3.1, 3.2 and 
3.3). 

Meteoschweiz faxed notification to the HiFlyer team of a weather situation which 
as early as the morning indicated showers and thunderstorms as hazards for the 
whole day (cf. Annexes 4.1 and 4.2). 

After the test ride, which took place at 10:30 LT, eight ascents with a total of 119 
passengers were carried out (cf. Annex 2). 
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The rides were carried out alternately by a balloon pilot with supervisory function 
and a female balloon pilot. According to their own statements, they were both 
aware of the weather conditions communicated by MeteoSchweiz. 

The seventh ascent at 14:00 LT was carried out by the female balloon pilot. At 
that time the supervisor noted that it was cloudy and “a bit black” in the direction 
of Emmen. According to his observations, there was no wind. He went into the 
operations office and issued instructions that the employees present should inform 
him immediately of any incoming storm warning. 

From the log for 23 July it was apparent that during the test ride and the eight 
passenger rides wind speeds of max. 9 kt were recorded. 

The eighth and ninth ascents were envisaged for an group of Indian tourists. They 
were unannounced to the supervisor. For the eighth ascent at 14:20 LT, the su-
pervisor disembarked two passengers, as the necessary free lift was no longer 
guaranteed. On this ride a height of 140 metres was reached. Since the passen-
gers were pressed for time, the balloon remained at this height for only one min-
ute. On this ride a free lift of 760 kp at a wind speed of 8 kt was recorded. This 
ride was carried out by the supervisor. 

The brief period of calm before the ninth ascent, i.e. the one involving the acci-
dent, appeared suspicious to the supervisor. He informed the female balloon pilot 
that he would “take this last trip up till there’s any wind”. According to the female 
balloon pilot, the weather was getting worse. She estimated the wind speed at 
about 10 kt. The supervisor agreed with her that she should bring him back from 
the ground station. According to his statements, he was expecting that this ride 
would probably have to be aborted. 

1.1.2 History of the ascent  

The ascent involved in the accident lifted-off at approximately 14:30 LT. After lift-
ing off, the balloon climbed to about 40 metres. The supervisor suddenly noted 
wind speeds of 18 kt. He immediately stopped the balloon and initiated the de-
scent. He instructed the balloon pilot at the ground station by radio to retrieve the 
balloon; she confirmed this.  She pressed the stop button and then the button for 
landing. She realised that she was not able to bring the balloon back in this way 
and alerted her manager, the team leader. Between the alert by the female bal-
loon pilot and the team leader’s intervention, 2-3 minute elapsed, in his estima-
tion. The team leader took over control and briefly allowed the balloon to climb. 
He then tried to retrieve the balloon. He instructed the female balloon pilot to keep 
the people on the ground well away. 

During this phase a massive wind surge caught the balloon. It was displaced later-
ally (side drift) and went out of control. The supervisor instructed the passengers 
in English to hold tight and sit on the floor of the gondola. 

The tethered balloon then struck the roof of a hall. In the process a number of 
roof gutters were damaged. Then the winch’s main motor stalled and an alarm 
sounded. 

This alarm was the result of a monitoring function which had tripped. After verify-
ing the reason for the alarm, the team leader instructed a colleague to check the 
monitoring function of the inclination sensors on the winch and to release the 
winch for further operation by means of a reset. In this way it was possible to con-
tinue retrieving the balloon. 
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The winch cable repeatedly slacked and the gondola impacted 8 to 10 times on a 
roof, a tree and a sunblind. 

As a result of the considerable lateral displacement of the tethered balloon, the 
winch cable ripped through a tube of the octagonal structure of the gondola, tear-
ing away a floor panel in the walkway. A passenger fell through the opening which 
was made and suffered fatal injuries. The supervisor noticed that two thirds of the 
diameter of the winch cable had sheared through. 

Under the prevailing circumstances, to avoid worse injuries to passengers, the 
team leader did not want to retract the balloon more quickly. The winch cable, bal-
lon structure and passengers may be exposed to a great stain in case of wind 
gusts combined with a slack cable. The balloon landed on the platform after 20 to 
30 minutes. 

10 people were in some cases seriously injured and 14 people were uninjured. 

Coordinates of the landing site: 668 150 / 211 750     435 m/ASL 

1.2 Injuries to persons 

 Crew Passengers Third parties 

Fatally injured --- 1 --- 

Seriously injured --- 10 --- 

Slightly injured or uninjured 1 13 --- 

1.3 Damage to the HiFlyer 

The HiFlyer gondola was seriously damaged. The inner octagonal structure was 
broken. In the process a floor panel in the passenger area was ripped out. The 
winch cable was seriously damaged. (cf. Annexes 5, 11) 

1.4 Material damage to third parties 

Major damage to buildings occurred, such as torn-off gutters, damaged tile roofs, 
smashed sunblind. (cf. Annex 6) 

1.5 Personnel information 

1.5.1 Balloon pilot and supervisor 

Swiss citizen, born 1953 

Licence: Not required in Switzerland according to the 
FOCA  

Pilot training: None 

Certificate: HiFlyer Training Certificate Level 1 

Issued by: Balloons Lindstrand, November 2000, 
Certificate No. 044, approved by: HiFlyer Engi-
neer 
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Was trained by VHS employees to Level 2 (Su-
pervisor)3, June 2001 

Ratings: See 0.2.3, Crew training 

Last medical examination: None and not required 

Specialist experience: Joined the team in November 2000. Did not 
keep a personal logbook; this was not required. 
Specialist experience amounts to ca. 1580 h 

1.5.2 Balloon pilot 

Swiss citizen, born 1975 

Licence: Not required in Switzerland according to the 
FOCA  

Pilot training: None 

Certificate: None, was trained by the team leader of the 
HiFlyer group3 

Ratings: None 

Last medical examination: None and not required 

Specialist experience: 118,5 h 

1.5.3 Team leader 

Swiss citizen, born 1953 

Licence: Not required in Switzerland according to the 
FOCA  

Pilot training: None 

Certificate: HiFlyer Training Certificate Level 2 

Issued by: Balloons Lindstrand, October 2000, 
Certificate No. 036, approved by: HiFlyer Engi-
neer 

Ratings: See 0.2.3, crew training 

Last medical examination: None and not required 

Specialist experience: Joined the team in October 2000. 

1.5.4 Passengers 

Twenty-four passengers were in the balloon gondola on the ride involved in the 
accident. 

                                                 

3 See under section 2.4, Operational aspects  
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1.6 Information on the HiFlyer system 

1.6.1 HiFlyer 

Type: HiFlyer LBL 575 

Characteristics: Tethered helium balloon 

Year of construction 2000 

Serial number HF 021 

Missions: 11 593 ascents 

Empty weight of the gon-
dola/balloon system: 

2248 kp 

Weight of the winch ca-
ble: 

2.4 kp per metre, i.e. 340 kp for 140 metres 

1.6.2 Winch 

Manufacturer: David Brown, Huddersfield, England 

• Transmission of main force 

Main motor with operating brake -> Gearbox -> Drum (diameter. 1500 mm) 
with guide groove, single-layer winding, one side of flange with disc brake 
(safety brake), drum shaft with overspeed monitoring -> Cable winding sys-
tem -> Pivoting head. 

• Transmission of auxiliary force 

As for main force, but auxiliary motor-drive directly on opposite side of the 
main motor transmission shaft. 

• Control panel and sensors in the winch pit (cf. Annex 10) 

These cover operating and safety functions such as: 

Final balloon position up/down - overspeed – winding problem – inclination 
angle of cable – clutch disengaged/engaged, main brake on/off, cable guide 
unit, winch cut-off in event of pronounced cable strokes. 

• Ground station on platform 

From the second control panel (ground station), priority control over the 
winch can be exercised, with ‘up’, ‘stop’ and ‘down’ functions.  

1.6.3 Winch Cable 

Manufacturer Certex Ltd. Wakefield 

Designation: 22MM DF 34 x 7 WSC 1960 BT RHL 

Diameter 22 mm – Length 180 m – guaranteed ultimate load 42.3 t, equivalent to 
42 300 kp (415 kN) – mass 2.4 kg/metre. 

The winch cable was inspected on 5 June 2002. For results, see 1.16.1 
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1.6.4 Load cell 

The load cell is installed between the end of the cable and the balloon and pro-
vides a display on the gondola control panel of the free lift available at any time. 

1.7 Meteorological information 

Annex 4.2 shows the MeteoSchweiz weather report, which was sent to the balloon 
pilots by fax. 

1.7.1 Description of the weather situation 

The pressure contrasts over central Europe were only slight. Mild, humid air was 
flowing towards the Alps in a southwesterly upper air current. Several centres of 
thunderstorm activity formed in Switzerland during the course of the day. One of 
these centres was slowly passing over the canton of Lucerne in an easterly/north-
easterly direction. At 14:35 LT the thunderstorm cell was located on a line from 
Aarau to Lucerne (cf. Annexes 7.1, 7.2). 

Between 14:30 LT and 14:40 LT at the Lucerne measuring station, the air flowing 
radially from the thunderstorm near the ground gave rise to sudden gusts of 20  kt 
(37 km/h). 

Between 14:40 LT and 15:00 LT the on moving thunderstorm cell caused peak 
gusts of 29 kt (54 km/h) at the Cham measuring station. 

1.7.2 Storm warning 

MeteoSchweiz issues storm warnings for the Swiss lakes. A distinction is made be-
tween two warning stages (translation of the original MeteoSchweiz text): 

Cautionary report: A cautionary report is issued when peak gusts of at least 25 
knots (6 Beaufort) are possible. 

Storm warning: A storm warning is issued when peak gusts of at least 25 knots (6 
Beaufort) are expected with a high degree of probability. 

In practice, cautionary reports are issued predominantly in the case of isolated 
thunderstorms and storm warnings in the case of cold fronts and squall fronts. 

On the day in question, at 13:51 LT, MeteoSchweiz issued a cautionary report for 
the Lucerne region (cf. Annexes 8.1, 8.2 and 8.3). 

Wind measurements at the Lucerne automatic station (approx. 3 km WSW of the 
site of the accident)4  

                                                 

4 The measured values relate to the last 10 minutes before the observation time 
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  Avg. wind Peak gusts 

Time (LT) Direction kt km/h kt km/h 

13:00 170° 6.6 12.2 11.1 20.5 

13:10 157° 5.4 10.1 8.7 16.2 

13:20 178° 5.4 10.1 8.5 15.8 

13:30 170° 5.2   9.7 8.0 14.8 

13:40 166° 4.1   7.6 8.4 15.5 

13:50 155° 3.3   6.1 6.8 12.6 

14:00 176° 2.9   5.4 5.2   9.7 

14:10 187° 3.1   5.8 5.6 10.4 

14:20 189° 2.5   4.7 6.0 11.2 

14:30 209° 1.9   3.6 4.9   9.0 

14:40 284° 7.8 14.4 20.0 37.1 

14:50 319° 6.2 11.5 17.7 32.8 

15:00 315° 5.2   9.7 14.0 25.9 

The following peak gusts were measured at the Cham automatic station: 

Time (LT) Direction kt km/h 

14:50 252° 29.2 54.0 

15:00 240° 29.5 54.7 

1.7.3 Weather according to witness statements 

Witness 1: VHS employee, location: Rigihof. “At the time in question I noticed 
storm clouds gathering in the direction of the city.” 

Witness 2: VHS employee, location: reception office. “It was clear that bad 
weather was approaching. There was a light wind when the balloon took off. It 
had not yet rained.” 

Witness 3: VHS employee, location: Lido green, bather. “I went to swim and was 
completely surprised when it suddenly began to rain. When it began to rain I got 
dressed; this took about a minute. During this time the wind got up and was gust-
ing,” 

Witness 4: VHS employee, location: Rigihof. “We saw that there was going to be a 
thunderstorm. We expected it to start raining shortly and got ready to retract the 
sunblinds. Suddenly a strong wind started blowing and the napkins flew off the ta-
ble.” 

Witness 5: not a VHS employee, location: approx. 200 m from the balloon plat-
form. “At this time (the time of the accident) there was a strong wind and light-
ning. At this time it was raining very little, only a few drops were falling.” 

Witness 6: VHS visitor, location: HiFlyer enclosure. “At the time the balloon was 
lifting off, there was no wind. Then the balloon ascended to about 50 or 60 me-
tres. Suddenly there was a strong wind and it pushed the balloon over the Rigihof 
restaurant.” 
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1.8 Aids to navigation 

Not present and not involved. 

1.9 Communications 

Communications between the gondola and the ground station were carried out us-
ing radio or mobile telephones. 

There is no recording of the conversations. 

1.10 Site of the HiFlyer installation 

In a letter dated 20.10 1999, the VHS informed the manufacturer of the planned 
location and at the same time asked about any restrictions. Among other things, 
the VHS also indicated a planned building of the Rigihof restaurant, which might 
make it necessary to move the planned platform site by 2.5 m (See Annex 9). The 
manufacturer answered in a letter dated 25.10.1999: “We can solve that.” 

1.11 Records of trips 

All trips were recorded in the so-called Pilots’ Log (Tagslogblatt für Piloten). It was 
used to record the relevant data and passenger numbers (cf. Annex 2). 

From the pilot’ log sheets it is apparent that on average two to five trips each day 
were made in an overloaded condition, i.e. the free lift required according to the 
OM was not complied with. 

For the planning of an ascent, in accordance with the operations manual, the bal-
loon pilot used the maximum wind measured on a height of 140 m during the pre-
vious ascent. 

If the wind speeds measured during the actual ascent are taken for a verification 
of the planning, one realises that between 1 April and 23 July 2004, out of a total 
of 1448 trips, about 24% were carried out in an overloaded condition (cf. Annex 
16). 

A study of the records of the ascents showed that no incidents requiring notifica-
tion occurred. 

1.12 Information on the wreck 

• The stainless steel outer gondola structure exhibited various traces of con-
tact due to scraping on the tile roof and contact with a tree. On the inner 
side there were traces of contact and indentations due to multiple impacts of 
the winch cable. 

• A steel tube of the inner octagonal frame was ripped through and a floor 
panel in the passenger area was missing (cf. Annex 5). 

• The winch cable was extensively damaged and the outer strands were 
splayed. 

• The black safety net on the inner side of the walkway had a round hole at 
the top approximately 30 cm in diameter. 

• The plastic sheet was loosened on the inside of the break through. 
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• The envelope of the balloon was undamaged. 

• The battery in the gondola, which supplied the control panel with electrical 
power, was no longer connected to the latter. The control data were there-
fore no longer displayed. 

1.13 Medical and pathological information 

1.13.1 The fatally injured passenger 

The fatally injured person suffered her injuries during the fall onto the metal roof. 
These injuries caused her immediate death. The post-mortem on 23.07.04 at 
18:20 LT indicated a basal skull fracture and a cervical vertebra fracture, which 
severed the medulla oblongata (respiratory centre) causing immediate death. It 
was not possible to survive this injury. The injuries to the other parts of the body 
were not fatal. 

1.13.2 Other injured passengers 

The other occupants suffered injuries ranging from slight to moderately severe, 
caused by repeated impacts of the balloon gondola which was swinging back and 
forth. 

1.13.3 Balloon pilot 

In the case of the balloon pilot (supervisor), the IRM found small quantities of 
benzodiazepine, in particular Temesta (tranquilizer), both in the blood (sampled 
23.07. 20:00 LT) and in the urine (sampled 24.07. 03.00 LT). 

In the personal interview, the balloon pilot stated that both the Temesta and the 
painkiller (evidence of paracetamol in the urine) had not been taken until after the 
accident. The alcohol and drugs tests produced negative results. 

1.14 Fire 

Fire did not break out. 

1.15 Survival aspects 

The passenger who fell from the gondola of the balloon had no possibility of sur-
vival. 

1.16 Tests and research 

1.16.1 Inspection of the winch cable before the accident 

On VHS’ initiative, an inspection of the winch cable was performed by the IKSS 
(Interkantonales Konkordat für Seilbahnen und Skilifte) inspection agency on 5 
June 2002. According to the section “cable condition” the following was found: 

“At the test length 5-153 m there was a normal noise level. At the cable section 0-
5 m, which is located directly below the balloon attachment, four major deflections 
were noted at test length 2 m. The visual inspection showed that at these points 
individual wire strands had frayed and some were sheared through. The cause of 
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this is the cable rubbing on the balloon basket, especially when the wind displaces 
the cable laterally or as a result of load shifting by the balloon pilots. In order to 
prevent further damage, appropriate plastic guides have been fitted in the mean-
time.” 

In accordance with the measures proposed by the IKSS, this section of cable was 
removed on 20 January 2003 and a new cable head was founded. 

1.16.2 Ultimate load test on the winch cable after the accident 

After 4 years and just under 12,000 ascents the winch cable (excluding the greatly 
damaged zone some 3 – 5 m below the balloon) had an ultimate load of 480 kN. 
The guaranteed ultimate load is 415 kN. 

The ultimate load of the damaged zone of the winch cable was 6.62 t (65 kN) (cf. 
Annex 11). 

1.16.3 Lift forces 

During the test ride on the morning of the accident, a free lift of 2560 kp was 
measured at a height of 140 m. Taking in account the weight of the balloon, the 
gondola, the winch cable and the balloon pilot, it was possible to establish a total 
lift of 5225 kp. 

On the eighth ascent a free lift of 760 kp was measured. With the 24 occupants 
recorded in the daily log (19 + 4 passengers plus 1 pilot), one can calculate a total 
lift of 5196 kp for this trip. This trip was overloaded by 6 occupants. 

If one assumes a total lift of 5225 kp (test ride value) for the planning for the 
ninth trip (the one involved in the accident), then one obtains a free lift of 712 kp 
with 25 occupants. However, given the prevailing wind speed, the required free lift 
would have been 1200 kp. Therefore, the trip had been planned with an excess of 
six occupants. 

Indian tourists exclusively were on board during the eighth and ninth ascents. The 
assumed average weight of 77 kp per occupant would be close to the upper limit 
for the calculations in the following table. 
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1.17 Information on the organisation and management of the Verkehrshaus 
Schweiz (VHS) 

The VHS is managed by a director. Departmental managers run different divisions. 
“Attractions” come under the “Operations” division. The HiFlyer is one of these at-
tractions. The organisation chart is shown in Annex 12.1. 

The HiFlyer crew consisted of a team leader plus six other supervisor pilots and 
three balloon pilots. For a normal working day, the minimum crew was one super-
visor pilot and one balloon pilot, as was the case on the day of the accident. The 
team leader drew up a monthly duty allocation schedule. He had the training of a 
supervisor pilot but also performed other duties within the company. 

1.18 Additional information 

1.18.1 Licensing and supervision in other countries 

The German authorities have issued regulations and licensing conditions (cf. Annex 
13). 

There are no regulations in France and Austria.  Operations are governed by spe-
cial licences. 

The British CAA, the US FAA and the Swedish LFV have classified the HiFlyer as an 
attraction. The CAA and the FAA did not wish to be involved in the certification 
process. 

The Swedish LFV has delegated licensing of the balloon envelope to a sub-contract 
authority. 

 Test ride  
at 10:30 LT 

Ascent No. 8  
planning 

Ascent No. 8 
at 14:20 LT 

Accident trip 
planning 

Accident trip 
at 14:35 LT  

Wind speed: 

Weight of gondola 
and balloon envelope: 

Weight of the winch 
cable: 

Weight of the occu- 
pants: 

Free lift: 

Total lift: 

Required free lift 
(acc. to OM): 

Maximum permissible 
number of occupants: 

2 kt 

 
2248 kp 

 
340 kp (140 m) 

 
77 kp (1) 

2560 kp 

5225 kp 

 
900 kp 

 
22 

4 kt 

 
2248 kp 

 
340 kp (140 m) 

 
1848 kp (24) 

789 kp 

5225 kp 

 
900 kp 

 
22 

6 kt 

 
2248 kp 

 
340 kp (140 m) 

 
1848 kp (24) 

760 kp 

5196 kp 

 
1200 kp 

 
18 

6 kt 

 
2248 kp 

 
340 kp (140 m) 

 
1925 kp (25) 

712 kp 

5225 kp 

 
1200 kp 

 
19 

18 kt 

 
2248 kp 

 
97 kp (40 m) 

 
1925 kp (25) 

955 kp 

5225 kp 

 
2200 kp 

 
9 
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In Great Britain, certification is handled by the Health and Safety Executive (HSE) 
certification authority. The investigation also found that on 11 April 2001 an addi-
tional Independent Design Review Balloon Ride Winch had been carried out in 
England by an independent institute. This was required by the British certification 
authority, the British Health and Safety Executive. 

In the United States the certification authority is the same one which certifies at-
tractions (e.g. big wheels). In Florida, certification is delegated to the agricultural 
department. 

In the course of the investigation of this accident, the investigator did not establish 
how operations in the different countries are supervised – with the exception of 
Germany. 

1.18.2 Relevant points for risk analysis 

The HiFlyer manufacturer’s system failure mode analysis (cf. Annex 15) was com-
plemented by the following analyses and measures: 

1.18.2.1 Winch failure 

For total winch failure, e.g. failure of the transmission gear, a concept has been 
worked out which is practised every year with the fire brigade of the city of Lu-
cerne. This enables the tethered balloon to be retracted in an emergency. An aux-
iliary cable is carried in the balloon on every trip. One end of the auxiliary cable is 
secured to the balloon gondola. In the event of total failure of the normal equip-
ment this cable is lowered and secured to a rescue cable. This cable is then pulled 
into the balloon gondola using the auxiliary cable and secured to the gondola’s 
main attachment, the load ring. The balloon is then brought back down, via a pul-
ley, using a truck. 

1.18.2.2 Cable break 

The balloon is equipped with an automatic pressure relief valve. This can also be 
opened manually by the pilot using electrical controls. This would enables the pilot 
to reduce the balloon’s rate of climb if the winch cable breaks. 

The valve cannot be opened if there is an electrical power failure. In the current 
configuration, the balloon pilot has no mechanical system, e.g. a cable allowing 
him to open the valve. 

Two scenarios have been elaborated for the maximum and minimum commercial 
load (cf. Annexes 14.1 and 14.2). 

Both scenarios assume isothermal and adiabatic cooling of the helium. In the case 
of isothermal cooling it is assumed that the helium in the rising balloon is always 
at the same temperature as the ambient air. In the case of adiabatic cooling it is 
assumed that there is no heat exchange with the ambient air. 

In reality, the actual processes lie between these two physical states. 

The two worst case scenarios are described below: 

Case 1: maximum load 30 persons @ 77 kg, with winch cable break at the winch. 
For a cable length of 140 metres, the winch cable weighs 340 kp. This results in a 
total load of 2650 kp. Lift-off at 450 m/ASL and no pilot intervention by opening 
the electrical valve after the cable breaks. 
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In the case of isothermal cooling, the balloon climbs to approximately 2400 m/ASL 
and then descends towards the ground. As soon as about 16 metres of cable are 
lying on the ground, the balloon stabilises at approx. 574 m/ASL, i.e. 124 m above 
the ground without landing, as long as the pilot does not operate the valve to re-
duce the free lift. 

In the case of the adiabatic process, the balloon climbs to 2330 m/ASL and with-
out pilot intervention stabilises at an altitude of 1940 m/ASL. 

Case 2: minimum commercial load. Five persons and winch cable break on the bal-
loon side. It is assumed that it is not economical to ascend with less than four 
passengers and the pilot. This produces a total load of 385 kp. 

In the case of isothermal cooling, the balloon climbs to 8000 m/ASL and then 
lands after approx. 50 minutes with a rate of descent of approx. 2.3 m/sec. 

In the case of adiabatic cooling, the balloon climbs to approx. 7800 m/ASL and 
without pilot intervention stabilises around an altitude of 7500 m/ASL. 

1.18.2.3 Failure of the pressure relief valve in the helium section 

1.18.2.3.1 Failure of the pressure relief valve in a normal ascent. 

Under normal circumstances the preasure relief valve does not operate during an 
ascent to 140 m above ground level, because the air ballonet compensates for the 
resulting overpressure. 

1.18.2.3.2 Failure of the pressure relief valve in the event of a winch cable break 

If the winch cable breaks, the balloon climbs at an average rate of approx. 37 
m/sec. This is with the minimum commercial load. At such rates of climb, it is as-
sumed that the pilot would not be able to operate the electrical valve control sys-
tem in a timely manner. 

Given that at lift-off there is already an overpressure of 40 mm column of water 
(392 N/m2, eqivalent to 3.92 hPa) and that lift-off takes place at about 500 m 
above sea level, with the valve closed the envelope tears at a height between 
1000 and 1430 m above sea level. 

If the load is increased, the rate of climb is reduced. This increases the probability 
that the balloon pilot can intervene, as long as the valve can be opened using the 
electrical control system. 

It should be noted that the above scenario describes a combined risk, i.e. the fail-
ure of two independent functions occurs virtually simultaneously. 

1.18.2.4 Failure of the air pressure valve in the ballonet 

1.18.2.4.1 The air pressure valve remains closed 

The fan will bring the air pressure in the ballonet to 8 mm column of water; at this 
pressure the fan switches off. 
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1.18.2.4.2 The air pressure valve remains open 

The spherical shape of the balloon is not maintained. The balloon’s air resistance is 
increased. 

The result is that the permissible wind speed values are reduced. 

1.18.2.5 The fan does not work 

Same result as para. 1.18.2.4.2 

1.18.2.6 The fan remains switched on 

The air pressure rises to 14 mm column of water and the ballonet pressure valve 
opens. If the ballonet pressure valve remains closed and the fan increases pres-
sure in the helium section to 40 mm column of water, the helium relief valve 
opens. 

It should be noted that the above scenario describes a combined risk, i.e. the fail-
ure of two independent functions occurs virtually simultaneously. 

1.18.3 Winch cable deflection angle due to a side wind 

At a deflection angle of approx. 32° against the vertical the winch cable makes 
contact with the inner octagonal structure of the gondola. 

1.18.3.1 Winch cable deflection angle as a function of wind speeds and lifts 

The manufacturer assumes laminal wind for an ascent. He does, however not al-
low ascents in the vicinity of thunderstorms or unstable weather conditions. 

A cable length of 140 metres was assumed for the balloon deflection calculations. 
The following sketches show that for the same wind speed the deflection angle is 
dependent on the free lift: 

 

Winch Winch 

Small deflection 
angle 

Sufficient free lift 

Insufficient free lift 

Large deflection 
angle 

Wind force Wind force 
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The following table shows the resulting deflection angles at maximum allowable 
wind speeds and required minimum operating free lift: 

Peak wind speed [kt] Minimum operating 
free lift [tonnes] 

Deflection angle [de-
grees] 

0 - 5 0.9 0 - 2 

5 - 10 1.2 1.3 - 5.3 

10 - 15 1.6 3.6 - 8.1 

15 - 20 2.2 5.5 – 9.7 

20 - 25 2.8 7.4 – 11.5 

 

2. Analysis 

2.1 General aspects 

According to Art. 11 of the decree on „special category aircraft“, tethered balloons 
require an approval by the FOCA which defines licensing standards and operational 
requirements. 

2.2 Technical aspects 

The winch operated correctly during the trip involved in the accident. 

The HiFlyer system was maintained and serviced by the operator as prescribed by 
the manufacturer  

In the event of low mooring the distance between the balloon envelope and the 
adjacent Rigihof comes to about 2.5 metres. This distance appears small but was 
stated to be sufficient by the manufacturer. 

There are no indications that anything would not have functioned technically dur-
ing operation within the parameters laid down by the manufacturer. 

2.3 Risk of a cable break 

As mentioned in para. 0.2.1, the manufacturer considers a scenario with a free as-
cent resulting from a cable break as unrealistic. 

The manufacturer’s failure mode analysis mentions certain risks of the cable 
breaking, but does not address the following risks: 

The damage to the cable which occurred during the ascent involved in the acci-
dent as well as the damage found on the occasion of the inspection by the IKSS 
on 05 June 2000 indicate that the balloon with passengers on board could have 
become separated from the winch (cable break). Closer attention must be paid to 
this scenario. 

At the time of the ascent involved in the accident, which was carried out with in-
sufficient free lift, gusty wind conditions prevailed. This caused the gondola and 
balloon to make dynamic movements and led, at a cable length of 40 m, to much 
greater deflection angles of the winch cable than would have occurred in the case 
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of a laminar flow. These gusty wind conditions had been notified by Meteo-
Schweiz. 

Although it seldom happens that unforeseen strong winds occur, such a phenome-
non should not have fatful consequences for passengers.  

The design of the gondola construction should prevent the cable and gondola from 
being damaged to such an extent that passenger safety is no longer guaranteed. 

It is questionable whether the pilot’s possibilities of intervention using the electrical 
control system are sufficient after a winch cable break. Opening the pressure relief 
valve on the helium side can indeed prevent the balloon envelope from bursting. 
However, the extent to which the rate of ascent can be controlled using the elec-
trical controls and the height attained can be limited, and whether the HiFlyer can 
therefore achieve a controlled landing, should be examined as an additional item 
in the failure mode analysis. 

The possibility of additional, mechanical-manual operation of the helium valve, 
which would permit the pilot to retain control over the ascent after a winch cable 
break and therefore increase safety, should be investigated. 

A further risk of damage to the winch cable exists because of the insufficient sepa-
ration between the balloon site and the surrounding buildings. 

2.4 Operational aspects 

The HiFlyer is a craft that demands appropriate training of operators in meteoro-
logical knowledge and decision-making besides the operation of the system. 

Contrary to the manufacturers’ instructions (cf. para 0. 2.3) the supervisor was 
trained to Level 2 and the balloon pilot to Level 1 not by the manufacturer but by 
the HiFlyer team leader (cf. para 1.5.1). 

It is not unusual for the manufacturer to provide initial training to a company’s in-
structors and for the latter to pass on their knowledge in their organisation. Such 
instructors, however, are authorised to do so by the manufacturer by means of a 
licence; this was not the case with the team leader. 

On the day of the accident the crew were informed in the morning by a fax re-
ceived from MeteoSchweiz that on that day thunderstorms with storm gusts were 
to be expected. Immediately before the ascent involved in the accident the crew 
had noticed the approach of a thunderstorm and had taken into account the pos-
sible increase in risk. It was decided that the supervisor pilot should conduct the 
next ride. Actions were agreed in case that the wind would increase markedly. De-
spite the wind warnings the ascent was planned and carried out in an noticably 
overloaded condition. 

Since it was known that high wind speeds were predicted, the free lift would have 
had to be increased by reducing the number of passengers. 

During his interrogation, one crew member stated that he himself had experienced 
wind speeds of 30 kt without anything happening. Such wind speeds are outside 
the permitted values. 

The investigation showed that between 1 April and 23 July 2004, about 25% out 
of a total of 1448 trips took place in an overloaded condition (cf. para. 1.11). 

Such a high number of trips in overloaded condition can no longer be explained by 
unexpectedly occurring wind speeds. However, if this were to be the explanation, 
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the applied planning procedure would be unsuitable or the number of passengers 
would have to be systematically reduced. 

The comment by the IKSS inspection agency, two years before the accident, that 
even then the winch cable had been damaged by contact with the gondola must 
have made the HiFlyer crews and company management aware of the problem of 
overloaded ascents at higher wind speeds. 

A better understanding of the effects of the weather and of balloon physics might 
possibly have prevented trips being carried out outside the limits. 

Level 1 balloon pilot training did not include any meteorological training.  The bal-
loon pilot was not trained by the manufacturer. 

The Level 2 training by the manufacturer does include training in meteorology, in-
cluding an introduction to the specific local features of the weather. The supervisor 
pilot was not trained by the manufacturer. 

The balloon is not licensed for trips in unstable weather conditions, i.e. in gusting 
winds or in the vicinity of thunderstorms.  

A storm warning light, like the one installed at the nearby Lake of Lucerne (Vier-
waldstättersee), was not present on the platform. Such a warning would have as-
sisted the crew in their decision before the ascent. 

Despite the situation described above, the crew were motivated to go ahead with 
the extra ride with the group that had travelled from India. 

3. Conclusions 

3.1 Findings 

Technical aspects: 

• There were no indications of pre-existing technical defects in the HiFlyer sys-
tem. 

• The daily inspections and the periodic inspections were carried out and 
documented according to the regulations. 

• On the occasion of an earlier inspection of the winch cable a defect was 
found which might have been attributable to operation at high wind speeds 
or insufficient free lift. 

Operational aspects: 

• Operation of the HiFlyer was authorised by the FOCA subject to conditions. 

• Contrary to the HiFlyer manufacturers’ stipulations, not all members of the 
team were trained by the latter. 

• The team members’ obligations were governed by duty specifications. 

• There were indications that even before the accident, ascents had been car-
ried out outside the permissible wind speeds. 

• Between 1 April and 23 July 2004 some 24% of all ascents were made in an 
overloaded condition. 
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• There was no wind warning lights in the vicinity of the HiFlyer site, such as 
the one installed at the Lido. 

• The location of the HiFlyer platform close to buildings must be described as 
sub-optimal. 

Sequence of the ascent: 

• The condition that a supervisor pilot must be present at each ascent was ful-
filled in the case of the ascent involved in the accident. 

• There are no indications that the supervisor pilot, who was at the controls 
during the ascent involved in the accident, was in poor health. 

• The ascent was made in a clearly overloaded condition. 

• The HiFlyer crew had knowledge of the weather situation and must have 
considered the possibility of experiencing gusts of wind. 

• During the accident, the winch cable was so badly damaged that there was a 
risk of the cable breaking. 

• During the ascent, a floor panel became detached. One person fell to the 
ground and suffered fatal injuries. 

• The on-board battery was no longer connected to the balloon controls. The 
supervisor pilot therefore no longer had any possibility of intervening. 

3.2 Causes 

The accident is attributable to the fact that on the occasion of an ascent in condi-
tions with excessively high wind speeds and in an overloaded condition the gon-
dola of the HiFlyer tethered balloon was damaged by the winch cable in such a 
way that a passenger fell to earth out of the balloon, suffering fatal injuries. Sev-
eral passengers were injured. 
 
The investigation determined the following causal factors for the accident: 

• the crew’s decision to carry out two extra trips, despite perceptibly critical 
weather conditions 

• the crew carried out the ascent with too small amount of free lift. 

The following factors contributed to the development of the accident: 

• though the MeteoSchweiz wind warning had arrived by fax at the operations 
centre, it was not brought to the attention of the balloon pilots. 

• the storm warning light at the Lido was blinking, however it could not be recog-
nised by the crew. Two other storm warning lights were activated and would 
have been visible. 
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4. Safety recommendations 

No. 333: It should be considered how commercial tethered balloon operations 
should be regulated in the future. Particularly, conditions for licensing 
and supervision should be defined in a clear manner. 

No. 334: It is recommended that the VHS consider the installation of a storm 
warning light in the vicinity of the HiFlyer platform. This should illumi-
nate at the same time as the light at the Lido.  

No. 335: It is recommended that the VHS consider the installation of an ane-
mometer at a higher location, e.g. on a building. A corresponding dis-
play on the platform would enable the HiFlyer crew to obtain a better 
impression of the prevailing wind. 

No. 336: It is recommended that the balloon pilots and supervisor pilots hold a 
balloon pilot licence (Ballonfahrerausweis). 

No. 337: It is recommended that the professional training of the balloon pilots be 
provided by the manufacturer. If the company’s own instructors are 
used, these would have to be licensed by the manufacturer. 

No. 338: It is recommended that the manufacturer of the HiFlyer check and im-
prove the fixing of the floor panels in the gondola. In addition measures 
which reduce the risk of injury to passengers (e.g. cushioning) should be 
investigated. 

No. 339: It is recommended that the manufacturer of the HiFlyer fit damping 
elements to the gondola and/or the winch cable in order to minimise the 
risk of damage to the cable at extreme angles of deflection. 

No. 340: It is recommended that the manufacturer of the HiFlyer improve the 
electrical connection of the on-board battery to make an inadvertent in-
terruption in power improbable. 

No. 341: It is recommended that the manufacturer of the HiFlyer consider the de-
velopment of an electronic overload warning which is also perceivable to 
passengers. This would have to incorporate the planned height of the 
ascent and the prevailing wind (recommendation 3) into the calculation. 

No. 342: It is recommended that the manufacturer of the HiFlyer include the risk 
of a winch cable break into the HiFlyer failure mode analysis. 

No. 343: It is recommended that the manufacturer of the HiFlyer examine the 
controllability of the HiFlyer in the event of a winch cable break. In par-
ticular, the electrical control system must be examined with reference to 
possible high rates of ascent or expected maximum heights. In the 
process, consideration should also be given to alternative control aids, 
such as the use of a mechanical-manual control feature, for example. 

No. 344: The manufacturer of the HiFlyer should check whether subdividing the 
walkway into several sections would be appropriate. This would be de-
signed to prevent the centre of gravity from shifting outside the permis-
sible limits if passengers move about in the event of panic. 
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No. 345: It should be examined whether an ascent data logger should be installed 
to record the data over a specific period of time. In the case of the teth-
ered balloon which is operated in Berlin (D), relevant data such as: free 
lift, helium pressure, wind speed, outside temperature, etc. are recorded 
over 24 months. 

No. 346: If winter operations are envisaged, this must be included in a risk analy-
ses (e.g. snow, icing, low temperatures for the electronics and lubri-
cants). 

No. 347: The FOCA should check whether the strobe light system above the bal-
loon and below the gondola is adequate to prevent collision with another 
flying object. If applicable, the installation of a transponder should be 
considered. 

 

Berne, 24 February 2005 Aircraft Accident Investigation Bureau 

This report has been prepared solely for the purpose of accident prevention. The legal assessment of 
accident causes and circumstances is no concern of the accident investigation (art. 24 of the Air Na-

vigation Law) 
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