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INTRODUCTION 

• Current Manufacturing Innovation is driven by 
– ‘faster, cheaper, better’   

• Aerospace Manufacturing Innovation is also being driven by 
– Environment challenges 
– Tightening government constraints together with de-regulation opportunities  
– Leading to some contradictions? 

• In order to make a real difference, therefore, Advanced Manufacturing in Aerospace 
must look outside current trends and issues in our immediate area 
– We should consider opportunities throughout the whole life cycle 
– We should take a total systems, multi-disciplinary view 

 
This wider perspective is exactly what early aviation pioneers used to achieve their 

innovative thinking and breakthroughs, and today such multi-disciplinary thinking is 
vital for our complex systems 

 

The ability to keep flying in the future and meet major challenges  lies in the 
ability to identify and integrate innovative solutions  
– wherever they are in the life cycle 
– wherever they are in the REAL global supply chain 
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Learning from great 
innovators 

• Leonardo  Da Vinci 

• Sir George Cayley 

• Wright Brothers 

 

 Engineering and technology visionaries who drew 
upon many diverse subjects, with rigorous detailed 
analysis, for their innovative inspirations in aviation 

 Whilst we may not have their genius, we can learn 
from their wide perspective to help us innovate  
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Sir George Cayley 
1773-1857 

•Was involved in a wide range of engineering projects 
Helicopters, Lifeboats, ballistics, optics, miners lamps, spoke wheels… 

•Discovered aerodynamic forces of flight 
Thrust, Drag, Lift, Weight 
 
Acknowledged by the Wright brothers as the ‘father of aerodynamics’ 
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Cayley’s forces of flight 

Lift 

Thrust 

Weight 

Drag 
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Innovation by challenging current 
constraints  and taking a whole systems 

view 

“To avoid the inconvenient 
weight of a car and wheels I 
have thought that if two 
substantial loops, well padded, 
came from the middle pole…” 

From Cayley’s notes in Royal 
Aeronautical Society Library 
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The forces of future flight 

Lift 

Thrust 

Weight 

Drag 

•INNOVATIVE   
TECHNOLOGY 

WHOLE SYSTEM 
WHOLE LIFE 

Drives change 

•LEGACY PRODUCTS, 
PROCESSES, FACILITIES 
•INAPPROPRIATE 
COMPETENCE IN OUR 
PEOPLE 

•SHORT TERM FINANCING 
•INAPPROPRIATE LEGISLATION 

•EDUCATION 
 Enables change 

•LONG TERM INVESTMENT 
 Ensures change 
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Whole system 
opportunities 

• Product 
– Materials 
– Machining 
– Manufacturing Assembly 
– System Technologies 

• Process 
– Engineering 
– Global Supply chain 
– Advanced technology supply chain (not just aerospace) 
– Financing 

• People 
– Education, training, continuing professional development 
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Whole system 
opportunities 

• Product 
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Whole life opportunities 

• Concept 

• Research 

• Design 

• Manufacturing 

• Operation 

• Disposal 
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Where are you active? 
A possible aerospace advanced  manufacturing scenario 
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Whole life opportunities 

Whole system 

opportunities 

Concept Research Design Manufacturing Operation Disposal  

Product system 

Materials 

Machining 

Manufacturing Assembly √ √ 

System Technologies 

Process system 

Engineering √ 

Global Supply chain √ 

Advanced technology supply 

chain  

Financing 

People system 

Education 

Training √ 

Continuing professional 

development  
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Where could/should you be active? 
What about looking in other multi-disciplinary areas? 
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Whole life opportunities 

Whole system 
opportunities 

Concept Research Design Manufacturing Operation Disposal  

Product system 

Materials  

 

ADDITATIVE 

LAYER 

MFG? 

 

 

 

OBSOLESENCE? 

Machining 

Manufacturing Assembly √ √ √ 

System Technologies 

Process system 

Engineering √ 

Global Supply chain √ 

Advanced technology supply 

chain  

Financing 

People system 

Education  

UNIVERSITY/COLLEGE PARTNERSHIP? Training 

Continuing prof.development  
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Summary 

• Recent Manufacturing Innovations bring novelty of materials or process 
  -  yielding significant advances in ‘faster, cheaper, better’ 

 
• Advanced Manufacturing in Aerospace must look outside and beyond current 

trends to make a real difference 
– We should consider opportunities throughout the whole life cycle 

• from concept to disposal 

– We should take a whole systems, multi-disciplinary view and 
• seek  opportunities in areas where we are not currently active 
• collaborate with academia and government not only in research and development, but to help 

ensure that our people have the right competencies for future challenges 

   – ALL THIS IS THE REAL SUPPLY CHAIN 
 

This wider perspective was used by early aviation pioneers to achieve their innovative thinking 
and breakthroughs, and today multi-disciplinary thinking is vital for our complex systems 

 
The ability to keep flying in the future and to meet major challenges  lies in our ability 

to identify and integrate innovative solutions  
– wherever they are in the life cycle 
– wherever they are in the whole system 
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And finally….. 

• This paper was stimulated by my visit as President of 
the Royal Aeronautical Society to the Advanced 
Research Manufacturing Centre, Sheffield, UK  

• Just one example of an exciting partnership which is  
working with the approach outlined in this paper  

• Operating as a global collaboration between industry 
and academia, working to hugely successful effect in 
‘outside the box’ innovation in the development of 
Products, Processes and People 
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