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Legendary Engineering Success Stories

Criteria:

• In the past 75 years

• Substantial engineering effort• Substantial engineering effort

• Produced a useful result

• Clearly a Success – a Legend

• Top 10 ( + personal bias)



Legendary Engineering Success Stories

Categories:

1. Government sponsored

2. Aircraft

3. Naval vessels 

4. Automobiles4. Automobiles

5. Semiconductors

6. Computers

7. Appliances

8. Communications



Manhattan Project

• Time frame: 1940’s

• Cost: 2 Billion 1945 $

• People involved: over 130,000• People involved: over 130,000

• Key Sites: Los Alamos, NM,  Oak 
Ridge, TN and Hanford, WA

• Result: Two Atomic Bombs – which ended World War II

• Key Leaders: Dr R. Oppenheimer & Gen Leslie Groves 

• Personal Note: Met several Manhattan Project 
contributors at Sandia Labs



NASA and the Apollo 
Space Mission

• President Kennedy Initiative

• Timeframe: 1963-1972• Timeframe: 1963-1972

• “One small step for man, 
one giant leap for mankind”

• Cost: 25 Billion 1973 $

• Many, many technological 
fringe benefits

Neil Armstrong - 1969               
First man on the moon



Boeing B17 
“Flying 

Fortress”

• High altitude, long range, WW II Bomber

• Timeframe: 1934-1968 (13 air-worthy in 2011)

• Development Leaders: G. Emory & E. Wells

• Dropped most bombs in WW II

• Rugged, reliable – “wing & prayer”



Lockheed SR71
“Blackbird”

• None ever shot down

F16

SR71

• None ever shot down

• Developed in “skunk works”

• Champion: Kelly Johnson – aeronautical genius

• Timeframe: 1964-1988

• Very, very fast (mach 3+), very, very high 
altitude, spy plane with stealth features



Nuclear 
Submarine

• Capable of operating for months without • Capable of operating for months without 
resurfacing

• Champion: Admiral Hyman Rickover

• Nautilus launched in 1954

• Carried Polaris ICBM’s (first tested in 1960)

• Perhaps cold war’s most awesome weapon 



Ford Mustang

1965 Ford Fastback

• Very popular “sports-car-like” coupe

• Time Frame: 1964 to the present

• Champion: Lee Iacocca

• 400,000 sold in first model year (record)

• Personal: We owned a 1965 Ford Fastback



Intel 
Microprocessor

• First MPU (4004)

Introduced in 1971 

4004

Introduced in 1971 

• Programmable calculator chip: 4-bit, 10um

• Key contributor: Federico Faggin

• Intel is now one of the world’s most valuable 
companies

• Personal: Met Faggin at IEEE conferences



Motorola 68HC11
Microcontroller

• Introduced in 1984• Introduced in 1984

• Champion: Jim Sibigtroth

• Benchmark Microcontroller for two decades

• First MCU with embedded EEPROM

• Rich complement of on-chip peripherals

• Helped Motorola MCU Division reach 2B 1995 $



Personal Computer 
The IBM PC

• Introduced in 1981

• CPU: Intel 8088

• Developed by a team led by Don Estridge at Boca • Developed by a team led by Don Estridge at Boca 
Raton, Florida 

• Featured an open architecture – allowed many 
software compatible copies and software “apps”

• IBM sold PC Business to Lenovo in 2005; Intel & 
Microsoft kept control – and became very rich



Microwave Oven

• Microwave heating effect discovered by 
accident in 1945 by Dr Percy Spencer at 
Raytheon while working on advanced Radar

• First food cooked was popcorn

• 90% of American households now own one



Apple IPhone
“Smartest 

Smart Phone”

• Introduced in 2007 – accelerated the smart phone • Introduced in 2007 – accelerated the smart phone 
revolution

• Champion: Steve Jobs – his legacy product 

• Apple is now the most valuable company on earth ! 

• Steve Jobs may be recognized as the “Henry Ford” 
of this century





On the B-17

• It was neither the largest nor the heaviest

• It did not carry the heaviest bomb load

• Other aircraft were faster and could fly 

farther farther 

• It was not built in the greatest number

• It was not a great many things

• But all agree she was The Greatest Bomber
that ever took to the skies.



On the B-17

She was ... rugged ... steady ... stable ... 
reliable.  

These are the ingredients from which 
great machines are made.great machines are made.

The B-17 was a pilot’s airplane!

[RGD note: the B17 used electric 
controls – as opposed to hydraulic] 



B-17 Production History

1935 ......... MOD 299 ...... 1 (crashed)

YB17 .............. 13 (# 1 crashed)

YB17A ............ 1 (?)

B17B ............. 39 (Navy squabble)B17B ............. 39 (Navy squabble)

B17C ............. 38 (RAF action: NG)

1941 ........ B17D ............. 42 (Half lost in first week) 

134 planes total

Boeing nearly bankrupt!



& D





B-17 Production History

1942 ......... B17E ............. 512

1942/43... B17F ......... 3,4051942/43... B17F ......... 3,405

1943/44... B17G ......... 8,680 

All Legends!





More on the B-17

From the B-17, Boeing went on to build:
the B-29, B36, B47 & B-52; (the B-52 is 
still in active military service today).

And, commercial aircraft: the 707, 727,
737, 747, 757 ..... (many of which are still
flying).





First Silicon: 1984 
Introduction: 1985





‘HC11 Challenges
• Customer Demand terrific

• Initial wafer (probe) yield terrible

• Initial final test yield terrible

• Initial (sample) Burn-in yield terrible

• Production cycle time was terrible• Production cycle time was terrible

• P & L statement terrible

• Product on allocation

• New Operations Manager (me)

• Five Wafer Fabs involved





Learning Curve Pricing

A 75% Learning Curve means the cost will be reduced 
by 25% every time the volume doubles.  This is typical 
in the semiconductor industry.

Price
$

Loss Price

Cost

Volume (Log)

Profit

Loss



‘HC11 Major Actions

• Formed special 40 person Task Force

• Staffing mis-match corrected

• Daily lunch meetings

• Bench-marked wafer fabs – TSC best • Bench-marked wafer fabs – TSC best 

• Implemented 100% “smart burn-in”

• Prioritized customers – most painful

• No “silver bullet” – many 2-5% fixes



1989



















‘HC11 Legacy

• Pioneered embedded EEPROM memory 

� Most MCU’s today offer (block erase) 
embedded Flash EEprom program memory

� Most MCU’s with embedded Flash employ 
100% burn-in to screen out infant mortality100% burn-in to screen out infant mortality

• The ‘HC11 was replaced by the ‘HC12 which 
continues in moderate volume production today  

• Peripherals on the ‘HC11 have been used (and 
copied by others) on many later model MCU’s

• Microcontrollers remain Freescale’s largest and 
most profitable Division



Legendary Engineering Success 
Stories: Key Factors

• Leadership – Genius and/or Bulldog 
(“Champion” or “Boot-Legger”) 

• Sponsor with vision (“God-Father”)• Sponsor with vision (“God-Father”)

• Right place at right time and knew what 
to do about it



Manhattan Project Director






