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Journal of the Royal Aeronautical Society March 1964

Paper also 
mentioned 
Murphy's Law 
which originated 
from rocket sled 
testing in the US 
in the late 1940s



Three accidents:
• Spain Jul 1999 1.25FH after 

maintenance (1 POB: 1 fatality)
• UK Jan 2000 0.75FH after 

maintenance (3 POB: 2 minor 
injuries)

• UK Jun 2000 3.15FH after 
maintenance (3 POB: 3 minor 
injuries)

Credit: CIAIAC

Information sources: CIAIAC & AAIB Final Reports 

Case Study 1: Vulnerability to Orientation



 

Credit: via 
CIAIAC



Credit: via CIAIAC



• Is the MM clear?:  nuts  lower link  washers
• The component could be reversed (unlike the ‘A’!) 
• No discussion on MR changes in differences course 
• ‘A’ model had lower link p/n marked on the other side 

• If it made sense on assembly it can make sense in a II
• Functional / full and free checks completed?

• Information Leaflet issued after the 3rd accident



Certification Requirements (1964 on)



Case Study 2: Variability / Inspectability

Credit: Aerossurance
Note fixed structure removed during base maintenance



Credit: AIBN  Information sources: AIBN Preliminary Report and AD (investigation is ongoing).

Originally jam nut installation was as follows:
• “Finger tight”, then “1/6 – 1/3 turn”
• No specified torque value: Variance?
• No repetitive inspection
• No secondary locking
• How do you do an Independent Inspection on this??

Vibration

Accident 2015



• Certification requirements have a loop hole
• Focused on orientation not ‘adjustment’ 
• Has the approach to compliance been variable?

• Human error design assessment techniques have been 
demonstrated but are not widely used (yet)

• Opportunity for smarter HCD requirements?
• RMT.0712 Enhancement of the safety assessment processes for rotorcraft 

designs
• RMT.0713 Reduction in HF-caused rotorcraft accidents that are attributed to 

the rotorcraft design

• Maintenance HF is not just a maintenance problem

Conclusions
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