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General information on this report  
The sole purpose of an investigation of an aircraft accident or serious incident is to prevent 
further accidents or serious incidents from occurring. It is expressly not the purpose of the 
safety investigation and this report to establish blame or determine liability.1 
Should this report be used for purposes other than those of accident prevention, this state-
ment should be given due consideration. 

The definitive version of this report is the original report in French. 

All information, unless otherwise indicated, relates to the time of the serious incident. 

All times in this report, unless otherwise indicated, are stated in Local Time (LT), valid for the 
territory of Switerzland, which corresponded to Central European Time (CET) at the time of 
the serious incident. The relation between LT, CET and Cordinated Universal Time (UTC) is: 
LT = CET = UTC + 1 hour.  
  

 
1 Article 3.1 of the 13th edition of annex 13, effective from 28 November 2024 to the Convention on International 

Civil Aviation of 7 December 1944 which came into force for Switzerland on 4 April 1947, as amended on 28 
november 2024 (SR 0.748.0) 

 Article 24 of the Federal Act on Civil Aviation of 21 December 1948, as amended on 1 January 2026 (CAA, 
SR 748.0) 

 Article 1, point 1 of Regulation (EU) No. 996/2010 of the European Parliament and of the Council of 20 October 
2010 on the investigation and prevention of accidents and incidents in civil aviation and repealing Di-
rective 94/56/EC, which came into force for Switzerland on 1 February 2012 pursuant to a decision of the Joint 
Committee of the Swiss Confederation and the European Union (EU) and based on the agreement of 
21 June 1999 on air transport between Switzerland and the EU (Air Transport Agreement) 

 Article 2, paragraph 1 of the Ordinance of 17 December 2014 on the Safety Investigation of Transportation Inci-
dents, as amended on 1 January 2025 (OSITI, SR 742.161) 
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Synopsis 

Aircraft HOAC-AUSTRIA DV 20 HB-SDI 
Operator Air-Fribourg Services SA, route de l’Aérodrome 20, 1730 Ecuvillens 
Owner Air-Fribourg Services SA, route de l’Aérodrome 20, 1730 Ecuvillens 

Instructor Swiss citizen, born 1957 
Licence Commercial Pilot Licence Aeroplane (CPL(A)) in accordance with the Eu-

ropean Union Aviation Safety Agency (EASA), issued by the Federal Of-
fice of Civil Aviation (FOCA) 

Flying experience total 1,744 h during the last 90 days 58  h 

 on type 184 h during the last 90 days 7:25 h 

Pilote Swiss citizen, born 1972 
Licence Private Pilot Licence Airplane (PPL(A)) in compliance with the standards 

of the European Union Aviation Safety Agency (EASA), issued by the 
FOCA 

Flying experience total 176:27 h during the last 90 days 8:27 h 

 on type 0:19 h during the last 90 days 0:00 h 

Location Estavayer-le-Gibloux 

Coordinates 567'595.33, 175'263.283 (Swiss Grid 1903) 
N 46° 43′ 40″ E 007° 00′ 53″ (WGS2 84) 

altitude 3,700 ft AMSL3 

Date and time 8 November 2024, 15:03 hrs 

Type of operation Instruction 
Flight rules Visual Flight Rules (VFR) 
Point of departure Ecuvillens Aerodrome (LSGE) 
Destination Ecuvillens Aerodrome (LSGE) 
Flight phase Take-off and climb 
Type of serious 
incident 

Loss of power in flight 

Injuries to persons  
Injuries Crew Passengers Total of occu-

pants 
Third persons 

Fatal 0 0 0 0 
Serious 0 0 0 0 
Minor 0 0 0 0 
None 2 0 2 Not applicable 
Total 2 0 2 0 
Damage to aircraft Not damaged 
Other damage None 

 
2  WGS: World Geodetic System 
3 AMSL: Above Mean Sea Level 
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1 Factual information 

1.1 Flight preparations and history of flight 
1.1.1 General 

The following description of the pre-flight history and course of the flight leading up 
to the serious incident is based on the statements of the instructor and on the anal-
ysis of the data recorded by his PED4. Weather conditions permitted a flight accord-
ing to Visual Flight Rules. 

1.1.2 Pre-flight history 
On 8 November 2024, the instructor and the student pilot prepared for a familiari-
sation flight on the DV20 Katana, registered as HB-SDI. After a briefing and the 
pre-flight checks, they started the engine and taxied to the end of runway 27 at 
Ecuvillens aerodrome (LSGE). 

1.1.3 History of flight 
After completion of the pre-take-off checklist, the HB-SDI took off from runway 27 
at 15:01. Two minutes later, during the initial climb, strong engine vibrations oc-
cured at approximately 3700 ft AMSL. The instructor assumed control of the aircraft 
and reduced the power completely. At a low revolution per minute, the engine ran 
without vibrations. The instructor then assessed the systems to find the source of 
the problem. The carburetor heating system was activated, but no change in en-
gine speed was observed. The possibility of carburetor icing was therefore ruled 
out. The instructor then gradually increased the power and above 1400 RPM5 the 
engine began to vibrate and lose power again. The instructor realized that the air-
craft was unable to maintain a level flight at 1400 RPM, adopted the best glide 
angle (VBEST GLIDE6 ) speed of 70 kt and decided to make an emergency landing at 
Ecuvillens aerodrome which was close by. He joined the downwind leg and landed 
on runway 27. No radio distress signal was transmitted during the serious incident. 
 
 
 
 
 
 

 
4 PED: Portable Electronic Device 
5 RPM: Revolutions per minute 
6 VBEST GLIDE: This speed provides the best ratio between altitude loss and distance traveled. 
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1.2 Findings 
1.2.1 Right carburetor’s main jet 

Following the serious incident, the STSB carried out a detailed inspection of the 
engine components. An insect belonging to the hymenoptera ichneumonidae family 
was discovered, partially blocking the main jet of the right carburetor (Figure 2). The 
diameter of the main jet is 1.55 mm.  
 
 
 
 
 
 
 
 Figure 2 : : Main jet of the right carburetor, partially blocked by an insect 

Figure 3: Detail of the insect found in the main jet of the right carburetor 

Figure 1 : ① Flight path of the HB-SDI departing from Ecuvillens (LSGE). ② Position cor-
responding to the first occurrence of the vibrations, near Estavayer-le-Gibloux. Source of 
aerial photo: Federal Office of Topography. 
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1.2.2 Venting lines of the carburetors 
Detailed inspection of the venting lines of the carburetors’ float chambers revealed 
the presence of organic debris and an insect inside one of them (Figure 4). 

1.3 Aircraft information  
1.3.1 General 

The HB-SDI is a single-engine aircraft manufactured by HOAC-AUSTRIA, with the 
commercial name "DV 20 Katana". It is a two-seater of fiber composite construction 
with a low-wing, a T-tail and a fixed tricycle landing gear. 
It is equipped with a Rotax 912 S3-01, 4-stroke, 4-cylinder horizontally opposed 
type engine with carburetor. The cylinder heads are liquid-cooled, and the cylinders 
are air-cooled. It has a dry sump forced lubrification system. The variable pitch 
propeller is driven by an integrated mechanical reduction gear. 

1.3.2 Carburetor 
The engine is equipped with two Bing 64-3 vacuum carburetors with an automatic 
air-fuel mixture adjustment. The engine is equipped with a carburetor de-icing sys-
tem. 

1.3.3 Air distribution box and carburetor heating 

The air distribution box (Figure 5, ①) feeds at both ends the air required for both 
carburetors. Air from the box is drawn in by the carburetors when the engine is 
running. This air can come from two sources. The primary source uses cold air 
collected at the air filter (Figure 5, ③④⑤). To prevent carburetor icing7, the sec-
ondary source uses pre-heated, unfiltered air collected around the heat exchanger 
of the silencer exhaust pipes (Figure 5, ②). Activating the carburetor heating sys-
tem allows this pre-heated air to be fed into the distribution box. 

  

 
7 Carburetor icing is a phenomenon whereby ice forms in the carburetor's air intake duct and throttle valve. This 

phenomenon occurs under certain outdoor temperature and humidity conditions. 

Figure 4: ① Air distribution box. ② Example of organic debris and an insect visible in the 
venting line of the right carburetor’s float chamber 
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1.3.4 Use of the carburetor heating system 
The DV20 Airplane Flight Manual (AFM), Chapter 4, Normal Procedures, describes 
the use of carburetor heating during the following phases of flight: 

• before starting carburetor heat: OFF 

• before take-off carburetor heat: OFF – ON, RPM drop 30 RPM, OFF 

• descent carburetor heat: as required 

• landing approach     carburetor heat: ON 

• after landing carburetor heat: OFF 

 When the carburetor heating system is used, the engine uses unfiltered air. 
 When used on the ground, there is an increase in the risk of debris infiltrating. 
 If the carburetor heating system control remains ON after the engine has been 

switched off, there is a free passage between the outside air and the air distribu-
tion box. 

 
 
 
 
 
 
 
 
  

Figure 5: Air intake path. The blue arrows indicate the cold air intake. The orange arrow indicates 
pre-heated air. Source: Extract from DV20 KATANA Aircraft Maintenance Manual (AMM), edited 
by the STSB. 
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1.3.5 Venting lines of the carburetors and drainage of the air distribution box 
Both carburetors have an open venting line, in the form of a transparent polyure-
thane line with an internal diameter of 4 mm connected to their float chambers. 
Each of these tubes, also known as ventilation line, is connected directly to the top 
of the air distribution box (Figure 6, ①). They use the air in this box as a reference 
for external static pressure to the float chambers, but also to drain excess fuel. 
The air distribution box is equipped with two drainage holes located at the lowest 
point at each end (Figure 6, ③). These allow the drainage of fuel that may accu-
mulate if the carburetors’ float chambers overflow. Drainage is carried out via two 
drainage lines with an internal diameter of 4 mm, connected to each other by a “Y” 
(Figure 7, ④). A third line is connected to the outlet of the “Y” and directed towards 
the bottom of the engine. On the HB-SDI, this outlet line is open and is not equipped 
with a filter. 

 
 

 
 

Figure 6: ① ② Carburetors’ venting lines connected to the air distribution box. ③ One 
of the two drain lines from the air distribution box. ④ Engine control console with the 
carburetor heating system lever. Excerpt from the DV20 Katana AMM, edited by the 
STSB. 
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Figure 7 : ① Carburetors’ venting lines. ② ③ Drain line of the air distribution box. ④ "Y" 
connecting the two drain lines of the air distribution box. ⑤ Petrol filter used to prevent 
insects from entering the drain lines. Source: Excerpt from the assembly diagram in Service 
Bulletin DAI OSB20-42, edited by the STSB 

  
 

1.3.6 Recommendation of the manufacturer for the protection of the venting lines of the 
carburetors 
In 2002, noting the presence of insects in the venting lines of carburetors (section 
1.3.5), Diamond Aircraft has published an optional service bulletin DAI OSB20-42 
“Installation of a filter into the carburetor ventilation line". The subject of the service 
bulletin indicates that this filter should be installed directly into the venting line. 
However, the detailed installation instructions indicate that this automotive-type fuel 
filter (Figure 7, ⑤) should be installed not on the venting lines of the carburetors 
(Figure 6, ①), but on the outlet line of the "Y" (Figure 7, ④) connecting the two 
drain lines of the air distribution box (Figure 7, ②③). This filter (Figure 7, ⑤) 
prevents insects from entering the box through the drain lines and subsequently 
entering the carburetors’ venting lines. 

 
 

 
 
 

1.3.7 Maintenance 
The DV20 Katana undergoes periodic maintenance checks on the airframe and the 
engine. These inspections take place every 50, 100, 200, 600 and 1000 hours. 
The engine of the HB-SDI was replaced on 12 July 2024. During this replacement, 
the carburetors’ venting lines were replaced and the air distribution box cleaned. 
On the day of the serious incident, the engine had 111:45 hours TSN8. The last 
100-hour maintenance was carried out on 26 September 2024 at 70:08 engine 
TSN and 9043:02 hours airframe time. 
 
 

 
8 TSN: Time Since New 
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1.4 Engine installation manual  
1.4.1 Engine installation manual 

The engine installation manual is produced by the engine manufacturer. It contains 
technical data, operating limits and other instructions that must be followed when 
integrating and using the engine on an aircraft type. All this data is validated by the 
competent certification authority. 
The aircraft manufacturer is then required to install the engine on its airframe in a 
manner that complies with all the instructions required by the installation manual. 
The aircraft manufacturer must create, among other things, the Airplane Flight 
Manual – AFM and Airplane Maintenance Manual-AMM, in order to comply with 
these instructions. 

1.4.2 Engine installation manual for the DV20 
The DV20 was certified by the Austrian aviation authority Austro Control GmbH on 
15 April 1993 with a Rotax 912 A3 engine. Diamond Aircraft added the Rotax 912 
S3 engine to its TCDS in July 1999. The installation of the Rotax 912 S03-1 engine 
on the DV20 had to meet the criteria of the installation manual, i.e. according to the 
edition 0 dated 1 July 1998. 
With regard to the carburetors’ venting lines, chapter 16 of this installation manual 
specified that these lines must not be subjected to dynamic pressure.  
Chapter 16 also specified that the drain lines of the air distribution box must be 
protected against any possibility of blockage.  
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2 Analysis 

2.1 Technical aspects 
The investigation revealed the presence of an insect partially obstructing the main 
jet of the right carburetor (Figure 2). The partial obstruction of the main jet of the 
right carburetor caused a difference in fuel flow when compared to the left carbu-
retor and caused the carburetors to become desynchronized.  
In such a case, the two cylinders supplied by the blocked carburetor receive less 
fuel and therefore do not contribute properly to power generation, preventing 
smooth engine rotation. 
This results in strong vibrations, as was the case in the serious incident and can 
even lead to an engine shutdown. A reduction in power, however, diminishes the 
difference of fuel flow, which generally leads to a decrease in vibrations. 
Organic debris was also found in the venting line of the right carburetor (Figure 4). 
This line is connected to the air distribution box, and any contamination can only 
originate from the air distribution box. Since the passage of foreign object debris 
(FOD) through the air filter was highly unlikely; contamination of the air distribution 
box was only possible in two ways: 

• Through the drain lines: it should be noted that the installation manual in 
force at the time of certification required protection against blockage of 
these lines. The manufacturer of the DV20 offered the optional service bul-
letin N°OSB20-042, which consisted of adding a fuel filter acting as an air 
filter at the outlet of these lines to protect the air distribution box (Figure 7). 
The HB-SDI was not equipped with such a filter. 

• Through the carburetors’ heating system: when activated, unfiltered air en-
ters the air distribution box and is sucked in when the engine is running. 
When the aircraft is parked, an entry from the outside into the air distribution 
box remains possible (Figure 5). 

Both these sources can independently contribute to the contamination of the air 
distribution box with FOD or insects that can then end up in the carburetors’ venting 
lines, rendering the modification proposed by the constructor in its OSB20-042 in-
effective. For this reason, the STSB issues one safety recommendation (chapter 
4.1.1). 
In its installation manual (chapter 1.4), the engine manufacturer does not offer a 
detailed solution to protect the venting lines. Furthermore, the OSB20-042 pro-
posed by Diamond Aircraft does not adequately protect them. For this reason, the 
STSB is issuing two pieces of safety advice (section 4.2.1). 

2.2 Human and operational aspects 
The HB-SDI was climbing through 3700 ft AMSL when severe vibrations occurred. 
Assuming control of the aircraft, the instructor retarded the throttle completely.  This 
action was imperative. Indeed, strong engine vibrations can affect both the engine 
and aircraft structural integrity. If strong vibrations cannot be reduced, it may be 
necessary to shut down the engine deliberately. 
The instructor observed that the engine was operating normally at idling speed and 
attempted to gradually increase power. At 1400 RPM however, the vibrations re-
occured, both with and without carburetor heating. These actions made it possible 
to determine the residual power available and potential options for manoeuvres. 
Realizing that level flight was not possible at 1400 RPM, he decided to make an 
emergency landing. His knowledge of the performance of the DV20 and the 
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surroundings of Ecuvillens Aerodrome (LSGE) enabled him to assess the feasibility 
of returning to runway 27. 
No radio distress signal was emitted during the event, and the emergency services 
were therefore not alerted. This can be explained by the focus on the actions that 
needed to be taken to land safely with a failing engine, coupled with the short time 
between the onset of the engine problem and the landing of the aircraft.  
Where possible, in an emergency, it is advisable to inform the necessary authori-
ties of the situation in order to obtain assistance, be it airport security services or a 
rescue organisation. 
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3 Conclusions 

3.1 Findings 
3.1.1 Technical aspects 

• The aircraft was approved for flying under Sichtflugregeln (Visual Flight 
Rules – VFR) conditions. 

• Both the mass and centre of gravity of the aircraft were within the permissible 
limits of the aircraft flight manual (AFM) at the time of the serious incident. 

• The last 200-hour inspection and annual inspection of the aircraft HB-SDI 
were carried out on 26 September 2024 at 70:08 hours of operation of the 
engine. 

• The last airworthiness review by the FOCA was performed on 5 February 
2024. 

• The Emergency Locator Transmitter (ELT) has not been activated.  

• The investigation revealed the presence of an insect partially obstructing the 
main jet of the right carburetor. 

• The engine manufacturer does not offer a specific solution for protecting the 
venting lines in its installation manual. 

• The OSB20-042 published by the manufacturer does not provide adequate 
guidance to protect the carburetors’ venting lines. 

3.1.2 Flight Crew 

• The pilot held the necessary licences for the flight. 

• The flight of the HB-SDI during which the serious incident occurred was a 
familiarisation flight. 

• There is no evidence of health or fatigue-related adverse effects on pilot 
during the serious incident. 

3.1.3 History of the serious incident 

• The HB-SDI took off from runway 27 at Ecuvillens aerodrome at 15:01. 

• Strong vibrations occurred two minutes after take-off, during the climb 
phase. 

• The instructor reduced power completely and the engine continued to run 
properly at idling speed. He attempted to increase the power and the 
vibrations reoccurred above 1400 RPM. 

• Activation of the carburetor heating system did not eliminate the vibrations. 

• Level flight was not possible at 1400 RPM. 

• The instructor decided to make an emergency landing. He returned to  
Ecuvillens aerodrome (LSGE) via the downwind leg and landed on runway 
27. 

3.1.4 General conditions 

• The weather conditions did not affect the course of the serious incident. 
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3.2 Causes 

In order to achieve its objective of prevention, a safety investigation authority 
shall express its opinion on risks and hazards that have been identified during 
the investigated incident, and which should be avoided in the future. In this 
sense, the terms and formulations used below are to be understood exclusively 
from the perspective of prevention. The identification of causes and contributory 
factors does not, therefore, in any way imply assignment of blame or the deter-
mination of administrative, civil or criminal liability. 

This serious incident, namely, a loss of power in flight—was caused by carburetor 
desynchronization, which resulted in severe vibrations due to a partial blockage of 
the main jet in the right carburetor by an insect. 
The lack of protection for the venting lines of the carburetors’ float chambers 
against foreign objects is considered to have been a contributing factor. 
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4 Safety recommendations, safety advice and measures taken since the 
serious incident  

4.1 Safety recommendations 

In accordance with international9 and national10 legal bases, all safety recom-
mendations are addressed to the supervisory authority of the competent state. 
In Switzerland, this is the Federal Office of Civil Aviation (FOCA) or the supra-
national European Union Aviation Safety Agency (EASA). The competent su-
pervisory authority must decide on the extent to which these recommendations 
are to be implemented. Nonetheless, any agency, organisation and individual is 
invited to strive to improve aviation safety in the spirit of the safety recommen-
dations expressed. 
The STSB shall publish the answers of the relevant federal office or foreign su-
pervisory authorities at http://www.sust.admin.ch to provide an overview of the 
current implementation status of the relevant safety recommendation. 

4.1.1 Protection of the venting lines of the carburetors’ float chambers  
4.1.1.1 Safety deficit 

Strong vibrations occurred on a HOAC-AUSTRIA DV 20 aircraft during climb, due 
to the desynchronization of the Bing 64-3 carburetors installed on a Rotax 912 S3-
01 engine. The vibration level was only acceptable below 1400 RPM, which made it 
impossible to maintain a level flight. An insect was partially obstructing the main jet 
of the right carburetor, which caused the carburetors to become desynchronized.
  
The insect entered the main jet through the venting line of the right carburetor’s float 
chamber. 

4.1.1.2 Safety Recommendation No. 613 
The European Union Aviation Safety Agency (EASA) should take appropriate 
measures to ensure that carburetors’ float chambers are protected against Foreign 
Objects Debris (FOD) entering the venting lines.  

4.2 Safety advice 

The STSB may publish general relevant information in the form of safety ad-
vice11 if a safety recommendation in accordance with Regulation (EU) No. 
996/2021 does not appear to be appropriate, is not formally possible, or if the 
less prescriptive form of safety advice is likely to have a greater effect. 

 

 

 
9  Annex 13 of the International Civil Aviation Organization (ICAO) and article 17 of Regulation (EU) No. 996/2010 

of the European Parliament and of the Council of 20 October 2010 on the investigation and prevention of acci-
dents and incidents in civil aviation and repealing Directive 94/56/EC. 

10  Article 48 of the Swiss Ordinance on the Safety Investigation of Transport Incidents (OSITI) of 17 Decem-
ber 2014, as at 1 January 2025 (OSITI, SR 742.161). 

11  Article 56 of the Swiss Ordinance on the Safety Investigation of Transport Incidents (OSITI) of 17 Decem-
ber 2014, as at 1 January 2025 (OSITI, SR 742.161) 
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4.2.1 Protection of the venting lines of the carburetors’ float chambers 
4.2.1.1 Safety deficit 

Strong vibrations occurred on a HOAC-AUSTRIA DV 20 aircraft during climb, due 
to the desynchronization of the Bing 64-3 carburetors installed on a Rotax 912 S3-
01 engine. The vibration level was only acceptable below 1400 RPM, which made it 
impossible to maintain a level flight. An insect was partially obstructing the main jet 
of the right carburetor, which caused the carburetors to become desynchronized. 
The insect entered the main jet through the venting line of the right carburetor’s 
float chamber. 

4.2.1.2 Safety Advice No. 73 
List of recipients: Rotax 
The Rotax engine manufacturer should amend its installation manual so that the 
integration instructions specify that the venting lines of the carburetors’ float cham-
bers are protected against all Foreign Object debris (FOD). 

4.2.1.3 Safety Advice No. 74 
1 List of recipients: Rotax engine integrators 

Aircraft manufacturers should take appropriate measures to ensure protection of the 
venting lines of the carburetors’ float chambers against Foreign Object Debris (FOD). 

4.3  Measures taken since the serious incident  

The measures taken, of which the STSB is aware, are mentioned below without 
further comment. 

Diamond Aircraft published MSB20-071 the 05 December 2025. The subject of the 
Service bulletin is the inspection of the carburetor ventilation lines, and the installa-
tion of a new transparent in-line filter. 

In February 2026, Rotax GmbH informed the STSB of its intention to make a change 
to the installation manual in order to explicitly emphasize the protection of ventilation 
ducts against foreign object debris (FOD) penetration. The implementation date is 
not known. 

This final report was approved by the Board of the Swiss Transportation Safety Investigation 
STSB (Art. 10 lit. h of the Ordinance on the Safety Investigation of Transportation Incidents 
of 17 December 2014. 

Bern, 2 June 2026 Swiss Transportation Safety Investigation Board 
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