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I / TESTED ARTICLES 
 

• TRIKE AIRFRAME : 
 Evolution 
 Feeling 
 Voyageur II 

 
The  Evolution-Feeling-Voyageur II trikes have the same identical basic airframe, 
with a rear-bracket for 2-stroke motors (CD002)  or a truncated bracket rear for 4-
stroke motors (CD008). 
 
A large number of the parts and the under-carriage are common to all the trikes : 

- seats 
- seatbelts etc. 
 

With the two choices of motors, the other options allow a large range. 
 
The standard assemblies as well as the possible optionnal assemblies are stated in 
appendix 15. 
 
The tests were conducted on an Evolution trike with front strut, short wheelbase and 
fitted for a 2-stroke motor, while the Voyageur II is without a front strut, wide 
wheelbase and fitted for a 4-stroke engine. 
 
All the mounting configurations were tested. 
 
 
II / TYPE OF TESTS. 
 
Static tests at 472.5 kg following the following procedures for constructors of trike 
airframes : 
 

II-1  Evolution - Feeling - Voyageur II. 
 

- Vertical shock test    3G       (Flight load limit). 
- Vertical shock test     4,5G    (Ultimate load limit). 
 

II-2  Evolution – Feeling - Voyageur II. 
 

- Positive load test    4G     (Flight load limit). 
- Positive load test    6G     (Ultimate load limit). 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 4 / 54 

 
II-3  Evolution – Feeling - Voyageur II 
 

- Frontal shock test (seatbelts and cantilever mast)   9G  (Ultimate load limit). 
- Frontal shock test (Engine mount 2 & 4-stroke) 15G  (Ultimate load limit). 
 

II-4 Evolution – Feeling - Voyageur II 
 

- Lateral shock test       1,5G (Flight load limit) 
 
 

 
III / ACCESSORIES USED IN THE TESTS 
 
- Block and tackle. 
- Individually weight sandbags. 
- Roman balance. 
 
 
IV / PERSONS PRESENT 
 
- Mr JM. DIZIER. 
- 4  DTA technicians 
 
 
V / THE TESTS 

 
 
The tests were carried out on the location of the DTA compagny at thje aerodrome of 
Montlimar-Ancône 16 & 17 June 2004  
 
The same trike of each model underwent all the tests in the following chronogical 
order  : 
 Load limits : 

- Vertical shock 3  G  
- Positive   4  G  

 Ultimate limits :  
- Vertical   4,5G 
- Positif shock 6   G 
- Lateral shock 1,5G 
- Frontal    9   G 

           15  G 
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V1 EVOLUTION / FEELING TRIKE AIRFRAME: 

 
 

-Vertical shock test  3G : 
 
The test was carried out following the testing procedure of the DTA company, 
for a load limit: see the testing procedure in appendix 1 of the present report: 
 

 Load distribution :  conforms to the procedure 
 Load 1360Kg    for an exact 1359,80Kg. 
 Lenght of test :      2mn  

 
Certified report : - see Appendix 1 Conclusions : no signifiant deformation. 

 
-Vertical shock test 4,5G 
 
The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 2 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load 2070Kg   for an exact 2068,5Kg. 
 Lenght of test :      3 seconds 

 
Certified report  - see Appendix 2 : no breakage. 

 
          V2 VOYAGEUR II TRIKE AIRFRAME : 
 

-Vertical shock test  3G : 
 
The test was carried out following the testing procedure of the DTA company, 
for a load limit: see the testing procedure in appendix 3 of the present report: 
 

 Load distribution :  conforms to the procedure 
 Load 1351Kg    for an exact 1350.4Kg. 
 Lenght of test :      2mn  

 
Certified report : - see Appendix 3 Conclusions : no signifiant deformation. 
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-Vertical shock test 4,5G 
 
The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 4 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load 2060Kg   for an exact 2059.1Kg. 
 Lenght of test :      3 seconds  

 
Certified report  - see Appendix 4 : no breakage. 

 
 
          V3 EVOLUTION/FEELING & VOYAGEUR TRIKES AIRFRAME: 
 
 
          Evolution/Feeling positive 4G test 
 

The test was carried out following the testing procedure of the DTA company, 
for a load limit: see the testing procedure in appendix 5 of the present report: 
 

 Load distribution :  conforms to the procedure 
 Load 1645Kg    for an exact 1592.3Kg. 
 Lenght of test :      2mn  

 
Certified report : - see Appendix 5 Conclusions : no signifiant deformation. 

 
 
          Evolution/Feeling  positive 6G test 
 

The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 6 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load 2500Kg   for an exact 2417.3Kg. 
 Lenght of test :      3 seconds  

 
Certified report  - see Appendix 6 : no breakage. 

 
 
 
 
 
 
 
 



 
          Voyageur II positive 4G test
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The test was carried out following the testing procedure of the DTA company, 
for a load limit: see the testing procedure in appendix 7 of the present report: 
 

 Load distribution :  conforms to the procedure 
 Load 1600Kg    for an exact 1582.9Kg. 
 Lenght of test :      2mn  

 
Certified report : - see Appendix 7 Conclusions : no signifiant deformation. 

 
          Voyageur II positive 6G test 
 

The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 8 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load 2420Kg   for an exact 2407.9Kg. 
 Lenght of test :      3 seconds  

 
Certified report  - see Appendix 8: no breakage. 

 
          Frontal shock test 9G seatbelts  Evolution/Feeling & Voyageur II 
 

The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit see the testing procedure in appendix 9 & 10 of the 
present report: 
 

 Load distribution :  conforms to the procedure 
 Load 833Kg    for an exact 810Kg. 
 Lenght of test :      3 seconds 

 
Certified report  - see Appendix 9 & 10: no breakage. 
 

 
          Frontal shock 15G engine mount  Evolution/Feeling & Voyageur II 
 

 The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 9 & 10 of the 
present report: 
 

 Load distribution :  conforms to the procedure 
 Load 2420Kg   for an exact 2407.9Kg. 
 Lenght of test :      3 seconds  

 
Certified report  - see Appendix 9 & 10: no breakage. 

 
 



 
          Lateral  shock test 1,5G Evolution/Feeling & Voyageur II
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The test was carried out following the testing procedure of the DTA company, 
for a load limit: see the testing procedure in appendix 11 & 12 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load  

2-Stroke engine mount     144Kg for an exact 75Kg 
4-stroke engine mount      144 Kg for an exact 105 kg 
Seatbelts & seats (front & rear) 288 Kg for an exact 270 kg 

 Lenght of test :      2  mn 
 

Certified report  - see Appendix 11 & 12: no significant deformation 
 

 
          Positif 6G front fairing  Evolution/Feeling & Voyageur II 
 

The test was carried out following the testing procedure of the DTA company, 
for a  ultimate load: see the testing procedure in appendix 13 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load  48Kg              for an exact 48Kg. 
 Lenght of test :      3 seconds 

 
Certified report  - see Appendix 13: no breakage 
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          Frontal shock 9G test  Cantilever mast for Evolution/Feeling & 
          Voyageur II or Combo trikes 
 

The test was carried out following the testing procedure of the DTA company, 
for a ultimate limit: see the testing procedure in appendix 14 of the present 
report: 
 

 Load distribution :  conforms to the procedure 
 Load  543Kg   for an exact 540Kg. 
 Lenght of test :      3 seconds  

 
Certified report  - see Appendix 13: no breakage 

 
 
 
VI / CONCLUSIONS : 
 
The static tests V1 – V2 – V3 carried out in our presence on the 16th and 17th of 
June 2004 in the manufacturing works of the Delta Trikes Aviation (DTA) company at 
Montélimar were carried out in a satisfaction manner and conformed to the testing 
procedure defined by the constructer. 
No permanent, significant deformation, no apparente breakages were 
observed, no tolerances or fixed limits exceeded by the constructor during the tests. 
 
 
 
 
Vitrolles (places) , le 29th November 2004 
 
C. BONNAL 
Aeronautical Expert 
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VII / APPENDICES 
 
 

Appendix 1 Testing procedure EVOLUTION/FEELING vertical shock   3G 
  (2 pages) 

 
Appendix 2  Testing procedure EVOLUTION/FEELING vertical shock    4, 5G 

  (4 pages) 
 

Appendix 3 Testing procedure VOYAGEUR II vertical shock    3G 
  (2 pages) 

 
Appendix 4  Testing procedure VOYAGEUR II vertical shock     4, 5G 

  (4 pages) 
  

Appendix 5 Testing procedure EVOLUTION/FEELING positive    4G 
  (3 pages) 

 
Appendix 6  Testing procedure EVOLUTION/FEELING positive     6G 

  (4 pages) 
   

Appendix 7 Testing procedure VOYAGEUR II positive     4G 
  (2 pages) 

 
Appendix 8  Testing procedure VOYAGEUR II positive      6G 

  (4 pages) 
 

Appendix 9 Testing procedure EVOLUTION/FEELING frontal shock    9G & 15G 
   (3 pages) 

 
Appendix 10  Testing procedure VOYAGEUR frontal shock      9G & 15G 

  (6 pages) 
 

Appendix 11 Testing procedure EVOLUTION/FEELING lateral shock    1.5G 
  (4 pages) 

 
Appendix 12  Testing procedure VOYAGEUR lateral shock      1.5G 

       (1 page) 
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Appendix 13  Testing procedure EVOLUTION/FEELING front fairing    6G 
  (1 page) 

 
Appendix 14  Testing procedure VOYAGEUR II  or COMBO cantilever mast    9G 
        (1page) 

 
 
Appendix 15  Standard and optional fittings     
        (1 page) 
 
 
Appendix 16  Roman balance weight verification sheet      
        (1 page)
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APPENDIX 1 

 
EVOLUTION/FEELING trike test 

Vertical shock test at 3 G at MTOW 472.5 kg 
Limiting load factor 

 
 
Test :  
 
The trike is on the ground, on it wheels. After loading, the test must be carried out for at least two minutes 
without it being able to be noted, after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution.  
 
Load : 
 
It is equal to three time the mass of maximum landing mass, therefore  3x472.5 = 1417.5 Kg (1390 daN). 
The trike frame used for the test had a frame-mass of 57.70 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass remained at the 
level of the seats.  
 
Load (in kg) :   3 G 
  Motor-propeller 70,0 210,0 
  Parachute 15,0 45,0 
  Front fuel tank brackets 20,0 60,0 
  Rear fuel tank brackets 30,0 90,0 
  Front seat 90,0 270,0 
  Rear seat 90,0 270,0 
  Wing 60,0 180,0 
  Frame mass 57,7 57,7 
  Mass to distribute 39,8 234,8 
      
  Maximum mass 472,5 1417,5 
      
Loading to be carried out :   1359,8 
Loading carried out :            1360 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No signifiant (meaningful) elastic strain 
The ground clearance of the propeller decrease by 21 cm. 
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APPENDIX 2 

 
EVOLUTION/FEELING trike test 

Vertical shock test at 4.5 G at MTOW 472.5 kg 
Ultimate load factor 

 
 
Test :  
 
The trike is on the ground, on it wheels. After loading, the test must be carried out for at least three seconds 
without  breakage. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution.  
 
Load : 
 
It is egal to 4.5  times the mass of maximum landing mass, therefore 4.5x472.5 = 2126.25 Kg (2086 daN). 
The trike frame used for the test had a frame-mass of 57.70 kg. 
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass remained at the 
level of the seats. 
 
Load (in kg) :   4,5 G 
  Motor-propeller 70,0 315,0 
  Parachute 15,0 67,5 
  Front fuel tank brackets 20,0 90,0 
  Rear fuel tank brackets 30,0 135,0 
  Front seat 90,0 405,0 
  Rear seat 90,0 405,0 
  Wing 60,0 270,0 
  Frame mass 57,7 57,7 
  Mass to distribute 39,8 381,0 
      
  Maximum mass 472,5 2126,2 
      
Loading to be carried out :   2068,5 
Loading carried out :   2070 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No breakage. See Nomenclature EVOLUTION & FEELING trikes  – 4.5g vertical. 
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APPENDIX 3 

 
VOYAGEUR II trike test 

Vertical shock test at 3 G at MTOW 472.5 kg 
Limiting load factor 

 
 
Test :  
 
The trike is on the ground, on it wheels. After loading, the test must be carried out for at least two minutes 
without it being able to be noted, after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution.  
 
Load : 
 
It is equal to three time the mass of maximum landing mass, therefore  3x472.5 = 1417.5 Kg (1390 daN). 
The trike frame used for the test had a frame-mass of  67.10 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass remained at the 
level of the seats. 
 
Load  (in kg)  :   3 G 
  Motor-propeller 70,0 210,0 
  Parachute 15,0 45,0 
  Front fuel tank brackets 20,0 60,0 
  Rear fuel tank brackets 30,0 90,0 
  Front seat 90,0 270,0 
  Rear seat 90,0 270,0 
  Wing 60,0 180,0 
  Frame mass 67,1 67,1 
  Mass to distribute 30,4 225,4 
     
 Maximum mass 472,5 1417,5 
      
Loading to be carried out :   1350,4 
Loading carried out :            1351 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No signifiant (meaningful) elastic strain 
The ground clearance of the propeller decrease by 16 cm. 
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APPENDIX 4 

 
VOYAGEUR II trike test 

Vertical shock test at 4.5 G at MTOW 472.5 kg 
Ultimate load factor 

 
 
Test :  
 
The trike is on the ground, on it wheels. After loading, the test must be carried out for at least three seconds 
without  breakage. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution.  
 
Load : 
 
It is egal to 4.5  times the mass of maximum landing mass, therefore 4.5x472.5 = 2126.25 Kg (2086 daN). 
The trike frame used for the test had a frame-mass of  67.10 kg. 
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass remained at the 
level of the seats. 
 
load (in kg) :   4,5 G 
  Motor-propeller 70,0 315,0 
  Parachute 15,0 67,5 
  Front fuel tank brackets 20,0 90,0 
  Rear fuel tank brackets 30,0 135,0 
  Front seat 90,0 405,0 
  Rear seat 90,0 405,0 
  Wing 60,0 270,0 
  Frame mass 67,1 67,1 
  Mass to distribute 30,4 371,6 
      
  Maximum mass 472,5 2126,2 
      
Loading to be carried out :   2059,1 
Loading  carried out :   2060 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No breakage. See Nomenclature VOYAGEUR II trike  – 4.5g vertical. 
The ground clearance of the propeller decrease by  31 cm.
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APPENDIX 5 

 
EVOLUTION/FEELING trike tests 

Positive at 4G with at MTOW of 472.5 kg 
Load limit test 

 
Test :  
 
The trike is suspended from the wing « hang-point ». After loading, the test must be carried out for at least two 
minutes without it being able to be noted, after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution. 
 
Load: 
 
It is equal to 4 times the MTOW, minus the weight of the sails therefore :  
4x(472.5-60) = 1650 Kg (1619 daN). 
The trike frame used for the test had a frame-mass of 57.70 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass was loaded in such 
a way as to keep the trike in flight position. The mass remained, as best as possible, at the level of the seats.  
 
Load (in kg) :   4 G 
  Motor-propeller 70,0 280,0 
  Parachute 15,0 60,0 
  Front fuel tank brackets 20,0 80,0 
  Rear fuel tank brackets 30,0 120,0 
  Front seat 90,0 360,0 
  Rear seat 90,0 360,0 
  Wing 0,0 0,0 
  Frame mass 57,7 57,7 
  Mass to distribute 39,8 332,3 
      
  Maximum mass 412,5 1650,0 
      
Loading to be carried out : 1592,3 
Loading carried out : 1645 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No meaningful elastic strain 
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APPENDIX 6 

 
EVOLUTION/FEELING trike tests 

Positive at 6G with at MTOW of 472.5 kg 
Ultimate load factor 

 
 
Test :  
 
The trike is suspended from the wing « hang-point ». After loading, the test must be carried out for at least three 
seconds without  breakage. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution. 
 
Load: 
 
It is equal to 6 times the MTOW, minus the weight of the sails therefore :  
6x(472.5-60) = 2475 Kg (2428 daN). 
The trike frame used for the test had a frame-mass of 57.70 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass was loaded in such 
a way as to keep the trike in flight position. The mass remained, as best as possible, at the level of the seats. 
 
Load (in kg) :   6 G 
  Motor-propeller 70,0 420,0 
  Parachute 15,0 90,0 
  Front fuel tank brackets 20,0 120,0 
  Rear fuel tank brackets 30,0 180,0 
  Front seat 90,0 540,0 
  Rear seat 90,0 540,0 
  Wing 0,0 0,0 
  Frame mass 57,7 57,7 
  Mass to distribute 39,8 527,3 
      
  Maximum mass 412,5 2475,0 
      
Loading to be carried out : 2417,3 
Loading carried out : 2500 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No breakage. See Nomenclature EVOLUTION/FEELING - + 6G. 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 28 / 54 

APPENDIX 6 
 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 29 / 54 

 
APPENDIX 6 

 

 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 30 / 54 

APPENDIX 6 
 

 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 31 / 54 

 
APPENDIX 7 

 
VOYAGEUR II trike tests 

Positive at 4G with at MTOW of 472.5 kg 
Load limit test 

 
Test :  
 
The trike is suspended from the wing « hang-point ». After loading, the test must be carried out for at least two 
minutes without it being able to be noted, after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution. 
 
Load: 
 
It is equal to 4 times the MTOW, minus the weight of the sails therefore :  
4x(472.5-60) = 1650 Kg (1619 daN). 
The trike frame used for the test had a frame-mass of 67.10 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass was loaded in such 
a way as to keep the trike in flight position. The mass remained, as best as possible, at the level of the seats. 
 
Load (in kg) :   4 G 
  Motor-propeller 70,0 280,0 
  Parachute 15,0 60,0 
  Front fuel tank brackets 20,0 80,0 
  Rear fuel tank brackets 30,0 120,0 
  Front seat 90,0 360,0 
  Rear seat 90,0 360,0 
  Wing 0,0 0,0 
  Frame mass 67,1 67,1 
  Mass to distribute 30,4 322,9 
      
  Maximum mass 412,5 1650,0 
      
Loading to be carried out : 1582,9 
Loading carried out : 1600 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No meaningful elastic strain 
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APPENDIX 8 

 
VOYAGEUR II trike tests 

Positive at 6G with at MTOW of 472.5 kg 
Ultimate load factor 

 
Test :  
 
The trike is suspended from the wing « hang-point ». After loading, the test must be carried out for at least three 
seconds without  breakage. 
 
Method : 
 
The loading was carried out by the use of pre-weighed sandbags, following the table of load distribution. 
 
Load: 
 
It is equal to 6 times the MTOW, minus the weight of the sails therefore :  
6x(472.5-60) = 2475 Kg (2428 daN). 
The trike frame used for the test had a frame-mass of 67.10 kg.  
 
Load distribution :  
 
The distribution was carried out with regards to the mass of the different elements. The mass was loaded in such 
a way as to keep the trike in flight position. The mass remained, as best as possible, at the level of the seats. 
Load (in kg) :   6 G 
  Motor-propeller 70,0 420,0 
  Parachute 15,0 90,0 
  Front fuel tank brackets 20,0 120,0 
  Rear fuel tank brackets 30,0 180,0 
  Front seat 90,0 540,0 
  Rear seat 90,0 540,0 
  Wing 0,0 0,0 
  Frame mass 67,1 67,1 
  Mass to distribute 30,4 517,9 
      
  Maximum mass 412,5 2475,0 
      
Loading to be carried out : 2407,9 
Loading carried out : 2420 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No breakage. See Nomenclature VOYAGEUR II - + 6G. 
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APPENDIX 9 

 
EVOLUTION/FEELING trike tests 

Frontal shock test  
9 G seatbelts & 15 G mount engine  

Ultimate load factor 
 
Test :  
 
The trike is held by a cable fixed on the airframe at the level of the connection of the rear suspension with the 
base beam. After loading, it must be tested for at least 3 seconds without any breakage.  
 
Method : 
 
The loading was carried out by the uses of pre-weighed sandbags, initially for each belt (front seatbelt then the 
rear) finally for the engine mount. 
 
Load : 
 
Seatbelts => SEE VOYAGEUR II 
2-stroke engine mount, it must be equal to 15 times 50 kg: 15x50 kg = 750 kg (736 daN).  
4-stroke engine mount => SEE VOYAGEUR II   
 
Load distribution :  
 
A cable is fastened to the item to be tested (front or rear seatbelt, engine mount). The cable is passed through a 
pulley, which is fixed at the top of a tetrahedron, and then is attached to a hook, on which the sandbags are hung. 
 
Load (in kg) sous:   9 G 15 G Effective load 
  2-stroke engine mount 50,0   750,0 792 
  4-stroke engine mount 70,0   1050,0 - 
           
  Rear seatbelt 90,0 810,0   - 
  Front seatbelt 90,0 810,0   - 
              
   
Reports of the tests carried out June 16th and 17th 2004 : 
 
15 g =>No breakage. See Nomenclature EVOLUTION/FEELING - 15G front load test. 
 
 
Note :  
 
- the seatbelt mounts are the same for both the 2 & 4 stroke machines, they are identical on all models 
EVOLUTION, FEELING and VOYAGEUR II. 
- the rear & front seatbelts were tested on the VOYAGEUR II trike 
- the 2-stroke engine mount was tested on the EVOLUTION/FEELING trike 
- the 4-stroke engine mount was tested on the VOYAGEUR II trike 
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VOYAGEUR II trike tests 

Frontal shock test  
9 G seatbelts & 15 G mount engine  

Ultimate load factor 
 
Test :  
 
The trike is held by a cable fixed on the airframe at the level of the connection of the rear suspension with the 
base beam. After loading, it must be tested for at least 3 seconds without any breakage.  
 
Method : 
 
The loading was carried out by the uses of pre-weighed sandbags, initially for each belt (front seatbelt then the 
rear) finally for the engine mount. 
 
Load : 
For each seatbelt, it must be equal to 9 time the standard mass: 9x90 kg = 810 Kg (794daN). 
2-stoke engine mount => EVOLUTION/FEELING  
4-stroke engine mount: 15x70 kg = 1050 kg (1030 daN).   
 
Load distribution :  
 
A cable is fastened to the item to be tested (front or rear seatbelt, engine mount). The cable is passed through a 
pulley, which is fixed at the top of a tetrahedron, and then is attached to a hook, on which the sandbags are hung. 
 
Load (in kg):   9 G 15 G Effective load 
  2-stroke engine mount 50,0   750,0 - 
  4-stroke engine mount 70,0   1050,0 1056 
           
  Rear seatbelt 90,0 810,0   833 
  Front seatblet 90,0 810,0   833 
              
   
Reports of the tests carried out June 16th and 17th 2004 : 
 
9 g => No meaningful elastic strain 
15 g => no breakage. SEE Nomenclature VOYAGEUR II trike– 15g frontal load test. 
 
Note :  
 
- the seatbelt mounts are the same for both the 2 & 4 stroke machines, they are identical on all models   
EVOLUTION, FEELING and VOYAGEUR II. 
- the rear & front seatbelts were tested on the VOYAGEUR II trike 
- the 2-stroke engine mount was tested on the EVOLUTION/FEELING trike 
- the 4-stroke engine mount was tested on the VOYAGEUR II trike 
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EVOLUTION/FEELING trike tests 

Lateral shock test at  1.5 g 
Load limit test 

 
Test :  
 
The trike is held by a cable fixed on the airframe at the level of the connection of the rear suspension with the 
base beam. After loading, the test must be carried out for at least two minutes without it being able to be noted, 
after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the uses of pre-weighed sandbags, initially for each belt (front seatbelt then the 
rear) finally for the engine mount. 
 
Load: 
 
Seatbelts  => VOYAGEUR II 
2-stroke engine mount : 1,5x50 kg = 75 kg (73.6 daN) 
4-stroke engine mount => VOYAGEUR II   
 
Load distribution :  
 
A cable is fastened to the item to be tested (front or rear seatbelt, engine mount). The cable is passed through a 
pulley, which is fixed at the top of a tetrahedron, and then is attached to a hook, on which the sandbags are hung. 
 
Load (in kg) :   1,5 G Effective load 
  2-stroke engine mount 50,0 75,0 144,0 
  4-stroke engine mount 70,0 105,0 - 
         
  Front&rear seatbelt 90,0 x 2 270,0 - 
      
            
 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No meaningful elastic strain 
 
Note :  
 
- the seatbelt mounts are the same for both the 2 & 4 stroke machines, they are identical on all models   
EVOLUTION, FEELING and VOYAGEUR II. 
- the rear & front seatbelts were tested on the VOYAGEUR II trike 
- the 2-stroke engine mount was tested on the EVOLUTION/FEELING trike 
- the 4-stroke engine mount was tested on the VOYAGEUR II trike



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 47 / 54 

 
APPENDIX 11 

 

 
 

 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 48 / 54 

 
APPENDIX 11 

 

 
 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 49 / 54 

 
APPENDIX 11 

 

 
 



 

EXP/405/CB.OR/04 du 22/10/04 – Affaire n°1334268  Page 50 / 54 

 
APPENDIX 12 

 
VOYAGEUR II trike tests 

Lateral shock test at  1.5 g 
Load limit test 

 
 
Test :  
 
The trike is held by a cable fixed on the airframe at the level of the connection of the rear suspension with the 
base beam. After loading, the test must be carried out for at least two minutes without it being able to be noted, 
after disassembling, of significant deformation. 
 
Method : 
 
The loading was carried out by the uses of pre-weighed sandbags, initially for each belt (front seatbelt then the 
rear) finally for the engine mount. 
 
Load: 
 
For each seatbelt  : (1.5x90 kg) x 2 = 270 kg (265 daN) 
2-stroke engine mount => EVOLUTION/FEELING 
4-stroke engine mount : 1,5x70 kg = 105 kg (103 daN) 
 
Load distribution :  
 
A cable is fastened to the item to be tested (front or rear seatbelt, engine mount). The cable is passed through a 
pulley, which is fixed at the top of a tetrahedron, and then is attached to a hook, on which the sandbags are hung. 
 
Load (in kg) :   1,5 G Effective load 
  2-stroke engine mount 50,0 75,0 - 
  4-stroke engine mount 70,0 105,0 144 
         
  Front&rear seatbelts 90,0 x 2 270,0 288 
      
            
 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No meaningful elastic strain 
 
Note :  
 
- the seatbelt mounts are the same for both the 2 & 4 stroke machines, they are identical on all models   
EVOLUTION, FEELING and VOYAGEUR II. 
- the rear & front seatbelts were tested on the VOYAGEUR II trike 
- the 2-stroke engine mount was tested on the EVOLUTION/FEELING trike 
- the 4-stroke engine mount was tested on the VOYAGEUR II trike 
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EVOLUTION/FEELING & VOYAGEUR II trikes test 

Front Fairing positive test at 6G  
Ultimate load factor 
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Test details for the VOYAGEUR II or COMBO Cantilever mast 
Frontal shock test at 9 G 

Ultimate load factor 
 
Test :  
 
The Cantilever mast is fixed at it’s the points of rotation (bas) and lock (middle). It  must be able to withstand 
the load for greater than 3 seconds without breakage. 
 
Method : 
 
The loading was carried out by the uses of pre-weighed sandbags 
 
Loading : 
 
The load is equal to 9 times the full weight of the wing : 9x60 kg = 540 Kg (530 daN). 
 
Load distribution :  
 
A cable is fastened  to the hang point of the mast (top). A cable is passed through a pulley, which is fixed at the 
top of a tetrahedron, and then is attached to a hook, on which the sandbags are hung. Effective load : 543 kg.  
 

 
 
Reports of the tests carried out June 16th and 17th 2004 : 
 
No breakage and any elastic deformation. 
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