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SU M M ARY

An outline is given of the basic ca tegories  o f redundancy and 
examples of its use in a irc ra ft  fly ing control systems from  the ear ly  
p ioneering days to the present time. The use o f redundancy in auto
matic flight control devices has fo llowed the e a r l ie r  mechanical con
cepts and various systems are described. It is demonstrated that r e 
dundancy is a v ita l and continuing aspect of future designs, no matter 
what the future technological advances might be and examples are given 
of possible applications of automatic control systems where fa ilure 
probabilit ies are so low that they can be re l ied  upon for a r t i f ic ia l  
perform ance control. The g rea t ly  im proved  perform ance and op e ra 
tional e ff ic iency  which could result from  such poss ib ilit ies  can be 
achieved with present-day engineering techniques, but the main p rob 
lem  at the moment is achieving acceptance of such techniques rather 
than proo f o f capability. The adverse  e ffect of redundancy on m a in 
tainability is d iscussed but it is suggested that the true value o f r e 
dundancy can only be found from  ove ra ll  systems analysis and not 
by separate assessm ent of particu lar aspects of a design such as 
capital cost, s e rv iceab il ity  or maintainability. O vera ll  value 
analysis should be the main cr iter ion .

1. INTRO D U CTIO N

In all situations where human l ives  depend upon the co rrec t  
operation of a ’ ’sys tem 11, adequate provis ion  must be made in the 
design to ensure that there is no reasonable probability of a ca tas
trophe. In practice this often cannot be achieved unless the design 
incorporates some fo rm  of redundancy, which is so organised, that 
it is always necessary  to have at least two sensibly concurrent 
fa ilu res  before a complete breakdown, and possib ly a tragedy, can 
occur.

Such designs are said to have a r e se rve  capability and can be 
described  as fa i l-sa fe .  A l l  fa i l-sa fe  designs incorporate some fo rm  
of redundancy, though sometimes it is not eas ily  recognisable.
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