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Forward 

 This presentation is about some of the important 
moments and people contributing key concepts and 
knowledge to the theory and application of Quality.  
It is therefore a sample of these and not the whole 
story. The people, concepts and techniques reviewed 
are a testimony to a field that has blossomed in our 
lifetime to become the “Quality Sciences”.   
Today, Quality is a multidisciplinary  field and 
applied in many disciplines, comprising such diverse 
fields as management, psychology, mathematics, 
statistics, planning, and leadership among others.     
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One thought before we begin 

 It cannot be helped that most of the people in this 
story were scientists, engineers, mathematicians or 
statisticians by training, so much of the following 
presentation has a technical bedrock.  
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Beginning’s 

 Quality goes back a long time 

 13th century to the early 19th century -  The “Guilds” of 
medieval Europe and elsewhere throughout the world 
was the banner of quality goods for centuries. 

 Guilds fostered craftsmanship, apprenticeship, and 
individual piece to piece inspection and quality.  

 This system continued until the modern period and the 
dawn of the industrial revolution.  

 Artifacts and antiquities have left us  

materials thousands of years old.   
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Beginning’s, Shewhart’s long view 

From: Shewhart, “Statistical Method from 
the Viewpoint of Quality Control”, 1939  
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Beginning’s - Shewhart’s long view 

From: Shewhart, “Statistical Method from 
the Viewpoint of Quality Control”, 1939.   
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Industrial Revolution 

 Uniformity system – Eli Whitney (US) successfully 
used the concept of “interchangeable parts” in the 
manufacture of  guns (early 19th century).  Parts may be 
mass produced and then brought to an “assembly line”.   

 

 

 

 19th Century Europe and in the US –the factory system 
introduced increasing specialization.  Craftsman become 
factory workers and relinquished much of their former 
pride of workmanship to new “management systems”. 
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Industrial Revolution Continues 

 The Taylor system: Frederick Taylor (1856-1915) – 
introduces scientific management in factories. This 
included the engineering of processes for efficiency and 
productivity. 

 This led to the science of industrial engineering, 

 division of labor and increasing management 

 structure. 

 Great gains in productivity resulted but with 

 loss of worker moral and overall quality. This 

 was  costly and took decades too recover. 
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Industrial Revolution 

 All of the developments in the 18th and 19th centuries 
were of course accompanied by  other dramatic 
changes -  in metallurgy, material science, energy (coal, 
oil, and electricity); tools; infrastructure; communication 
technology; and other scientific/theoretic achievements.  

 In addition, a growing population and great forces in 
supply and demand economics fueled the new age.  
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Industrial Revolution and later 

 Inspectors were introduced to find and correct product 
quality failures.  Quality inspection in the 1920s and 1930s 
led to quality inspection as a distinct function  separately 
organized and headed by a manager.  
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Early 20th Century 

 First Quality departments (inspection) begins. 
Primarily quality by inspection, scrap and rework. 

  During the 18th and 19th centuries scrap and rework 
were not of great concern because forces due to 
competition  were weak at first. 

 As time and progress marched on into the 20th century 
competition and cost and other economic forces became 
increasingly important for a firm to stay in business. 

 This had a large impact of the emergence of quality 
control as a discipline. 
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People in the Tech Background (early) 

 Pierre Fermat and Blasé Pascal - probability 

 Jacob Bernoulli – laws of large numbers, sampling  

 C. F. Gauss – normal distribution; other math 

 P. Laplace – probability, Central Limit Theorem 

 Thomas Bayes – Bayes Theorem in probability 

 John Dalton - chemistry 

 Legendre – least squares 

 Simeon Poisson – Poisson distribution  

 Christian Huygens – means, expected value concept 

 Isaac Newton - Calculus 
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Fermat and Pascal, French 

 Fermat a lawyer/Mathematician and Pascal, 
philosopher / mathematician, together created 
probability theory through a lengthy correspondence 
about games of chance.  Becomes the beginning of 
statistical theory! 

 

 

 

 

 

Some scholars believe that probability 
was a late development in 
mathematics because it dealt with 
chance phenomena, and that was the 
province of the “Gods” and “fate” – 
not the province of any scientific 
analysis.  Thus people should not 
tamper with it. 

Fermat, 1607-1665  

Pascal, 1623-1662  
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Jacob Bernoulli, Swiss, 1665-1705  

 Mathematician who first showed how large numbers 
behave. It took him 20 years to develop a rigorous 
mathematical proof, published in his Ars 
Conjectandi (The Art of Conjecturing) in 1713 
(published after his death).    

 

 
 

 

Bernoulli; 1655-1705  
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The Bernoulli distribution 
 

𝑓 𝑥 = 𝑝𝑥(1 − 𝑝)1−𝑥,  x=0, 1 
 

Essentially, a binomial with n=1. 
Today we call the trials in a binomial 
experiment “Bernoulli trials”.  
The basis of acceptance sampling as 
in MilStd-105 or its equivalents. 

 
 



 C. F. Gauss, German, 1777-1855  

 The Normal Distribution - One of the very greatest 
Mathematicians.  He was equally adept as a pure 
mathematician and applied scientist.    

 

 

 

 

 

Gauss derived the normal distribution 
through an ingenious application of a 
kind of gage R&R study involving 
repeat observations of astronomical 
phenomena.  Noticing the variation 
and shape in the set of measurements 
he postulates two simple assumptions 
resulting in a differential equation. 
Then he solves the differential 
equation – out pops the normal dist.   
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P. Laplace, French, 1749-1827 

 Another great Mathematician.  He was equally adept 
as a pure mathematician and applied scientist: 
Probability Theory, Physics, Astronomy, Central 
Limit Theorem in Statistics; Bayesian theory.    

 

 

 

 

 

Laplace, 1749-1827  

The Central Limit Theorem is a cornerstone 
theorem in classical statistics. Today it allows analysis 
based on the normal distribution when analyzing 
means from any distribution if the sample size is large 
enough –often n=5 is adequate.  
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S. Poisson, French, 1781-1840 

 A mathematician way ahead of his time.  His famous 
Poisson distribution was little understood until a 
Russian  economist, Ladislaus Bortkiewicz (1868-
1931), first applied this theory to rare events in a large 
population and realized its application in modeling 
random phenomena. In modern quality control it is 
the basis of the c and u control charts and a 
cornerstone model in risk analysis and sampling. 
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Karl Pearson – British, 1857-1936 

 British mathematician/bio-statistician 

 Mentored by Francis Galton (Darwin’s cousin) 

 Pearson’s correlation coefficient; Pearson’s family of 
distributions; chi-square distribution/tests 

 First University level statistics program; founded the 
field of mathematical statistics. 

 Mentor and sometimes rival to R. A. Fisher 
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Karl Pearson is often referred to as 
the father of modern statistics.  



W. S. Gosset, British, - 1876-1937 

 Willian Sealy Gosset - British Chemist (Guinness) 
noted for his famous “Student’s t” distribution.  

 Published in 1908: “The Probable Error of the 
Mean” leading to a revolution in small sample 
theory. His employer did not allow him to publish; 
but he went ahead with the publication under the 
pseudonym “student” – hence, “student’s t”  

 The work was recognized as very significant by 

 Fisher who popularized the theory.  
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Ronald Fisher, British, 1890-1962 

 Variance (σ2) concept; analysis of variance (ANOVA) 

 Maximum Likelihood concept (MLE) 

 Experimental Design (DOE) 

 Statistical “significance”, p-value=0.05 

 Distribution of the correlation coefficient in a 
bivariate normal distribution 

 Degrees of Freedom; F-distribution 

 Fisher Information; standard errors 

 Fiducial Inference 

 Many papers and books; Genetics too. 
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    Joseph Juran, US, - 1904-2008 

 The Pareto principle – borrowed from the Italian 
economist Vilfredo Pareto 

 Planning for Quality 

 Management theory and the human dimension 

 Cost of quality; quality costs 

 Quality circles in the US – borrowed from Japan 

 Major works: Juran’s Quality Handbook; Quality 
Planning and Analysis; Managerial Breakthrough. 

 Sometimes a Deming Rival! 
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       Walter Shewhart, US,  - 1891-1967 

 Control Charts and Statistical Process Control 

 Rational subgroups, random V assignable cause 
concepts. 

 Measurement theory; measurement error 

 “Hawthorn effect”. 

 Shewhart’s “Normal Bowl”. 

 Formulated the concept of the statistical Tolerance 
Interval. 

 Founding member, fellow and president of the 
Institute of Mathematical Statistics. 
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Walter Shewhart, continued 

 Past President of the American Statistical 
Association (ASA). Honorary member ASQ. 

 Major works: Economic Control of Quality of 
Manufactured Product; Statistical method from the 
viewpoint of quality control; numerous papers -  
Bell Telephone Journal 

 Mentor to Deming 

 ASQ Shewhart medal created 1952 

 “Economic Control….”  far ahead of its time 
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W. Edwards Deming, US, 1900-1993 

 Changed to Common V Special Cause Variation  

 Deming’s 14 points for management 

 System of profound knowledge: appreciation of the 
system; knowledge of variation; theory of 
knowledge; theory of psychology. 

 Sampling/statistical theory 

 Operational definitions 

 Plan, Do Check Act 

 Numerous papers and books in the literature of 
Statistics and sampling; quality control 
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W. Edwards Deming - continued 

 The Red Bead Experiment; Seminars for Management;  
 Japan visits and quality influence following WWII 
 University affiliations: Columbia, New York University; 

Yale; MIT 
 Major Works: Out of the Crisis; The new Economics; 

Statistical Adjustment of Data; Some theory of Sampling.  
 Awards in his memory – many; Honorary 
  member ASQ; ASTM committee E11 
 ASQ created the Deming Medal following 
 his passing in 1993.  
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“Someone” once remarked that “Deming was not a 
true statistician”. That person had obviously never 
looked into the two books on the right.  Either that 
or had very little knowledge of Statistics.  



 Harold F. Dodge, US, 1893-1976 

 Acceptance Sampling and statistical quality 
control (1940’s) 

 Dodge and Romig Sampling Tables 

 Consumer’s and producer’s risk; AQL; LTPD; 
AOQ; AOQL concepts 

 Founding member of ASQ; of ASTM Committee E11 
on Quality and Statistics. H. F. Dodge award created. 

 ASQ Z series, Mill. Std. 105; other std’s. 

 Bell Labs; Rutgers University; MIT 

 Honorary member ASQ 
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 S. S. Wilks, US,  1906-1964 

 Mathematical Statistician; Princeton Univ. 

 War planning research (WWII) 

 Created the theory of Tolerance and 
Prediction type statistical intervals (as 
opposed to the confidence interval concept and still 
little known in Quality practice).  

 Contemporary of Walter Shewhart who put the 
tolerance interval idea in his head.  

 Works: Many; for example his seminal Mathematical 

 Statistics” text. Many “behind the scenes” 
theoretical results.  
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 A. V. Feigenbaum, US, 1922-2014 

 Originator of “Total Quality Control” in the 
US…evolved to Total Quality Management “TQM” - 
1980’s, 1990’s, today; Economics of Quality 

 Concept of the “hidden factory” – producing defects 

 Quality costs 

 Quality Management 

 President ASQ 1961-1963 

 Works: Total Quality Control 

 Feigenbaum medal –systems approach 

   to quality. 
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 Karou Ishakowa – Japan, 1915-1989 

 The Fishbone diagram (cause and effect) 

 Quality circles in Japan 

 Organizational theory 

 Works: What is Total Quality Control? The Japanese 
Way, Guide to Quality Control. 

 Awards: ASQ Grant Medal, Shewhart Medal. 
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One of the very best little 
introductions to quality and quality 
tools available! 



 Dorian Shainin – US, 1914-2000  

 Mentored by Juran; John Tukey; others 

 Originator of  “The Red X”; “talking to the parts”; 
“isoplot”; “pre-control”; “The lot Plot”; “B vs C”; 
“BOB’s and WOW’s concept”; early Weibull 
analysis 

 Statistical Engineering  

 Winner of four ASQ medals. 

 Affiliations: MIT; UCON; UTC 

 Honorary member ASQ 

 Shainin ASQ medal created 2004. 

 Numerous papers 
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 Dorian Shainin at UTC; 1914-2000  
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Pete Teti, Tom Gallagher and Steve Luko 
assemble the Shainin Memorial  in the Windsor 
Locks UTC Building 1 lobby, 2014.  S. Luko 
(UTAS) was the ASQ Shainin medal recipient 
in 2009 



 John Tukey – US,  1915-2000 

 Mathematician/Statistician; Univ. of Chicago; Bell Labs 

 Box Plots, stem and leaf plots; dot diagrams; 
exploratory/graphical data analysis.  

 Mentor to Dorian Shainin 

 Coined the terms “bit” and “software”! 

 Non-parametric statistics; inspiration for the “Shainin 
BvC” test. Famous book – “Exploratory Data 
Analysis” 

 Awards: Shewhart and Deming Medals; 

   Samuel S. Wilks Award; IEEE Medal of Honor;  National 
Medal of Science 
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 Waloddi Weibull– Sweden, 1887-1979 

 The “Weibull distribution”! 

 Strength of materials, Systems Reliability, Risk 

 His 1950 paper,  “A distribution of Wide 
Applicability”, completely changed the way 
engineers characterize/study failures. 

 Influenced Shainin who was a early adopter of 
this model; Shainin introduced model into UTC. 

 Bearing industry (“B-life); automotive 

 aerospace, among many others. 
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 George Box – US, 1919-2013  

 Univ. of Wisconsin, Madison WI. 

 Experimental Design, Bayesian Theory, Statistical 
Process Control; Evolutionary Operation; time series 

 Box-Cox Transformations 

 Fisher was his father in law! 

 “Statistics For Experimenters” 

 Past President: ASA, IMS 

 Numerous awards; numerous books and papers  

 Honorary member ASQ 
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One of the very best books 
on experimental design 
and related matters you 
can find! 



 Eugene Grant – US, 1897-1996 

 Educator; The Grant Medal 

 Statistical Quality Control short courses put on by an 
agency of the U.S. War Production Board during 
World War II  

 The seminal “Statistical Quality Control”, also 
known as “Grant and Leavenworth”, that so many 
of us have used and studied. 
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This year’s 2018 
Grant medal winner 
was P&W retiree Jim 
Breneman who ran 
the Prat RM&S dept. 
For many years. 

One of the very best 
books on general 
statistical process 
control you can 
find.  



 Ellis R. Ott – US, dates 1950’s, 60-’s  

 Originator of “Analysis of Means”, or ANOM as 
a substitute for ANOVA.   Uses a graphical off-line 
control chart approach with modified control limits 
to account for simultaneous inclusion of means. 

 Major work:  Process Quality Control. 

 Honorary member ASQ 
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 Genechi Taguchi – Japan, 1924-2012 

 Design of Experiments; “The Taguchi Method” 

 Loss function concept 

 Off line quality control  

 Parameter design 

 Orthogonal arrays and saturated designs 

 Graphical methods; Honorary member ASQ. 

 American Supplier Institute 

 He essentially took DOE off its theoretical pedestal and 
clarified the methods for engineers. First in Japan, then 
in the US automotive industry. Now everywhere. 
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 Phil Crosby – US, 1926-2001 

 Quality is Free 

 “Zero Defects” 

 Influential Management Consultant …. 70’s, 80’s 
1. The definition of quality is conformance to requirements 

(requirements meaning both the product and the customer's requirements) 

2. The system of quality is prevention 

3. The performance standard is zero defects (relative to requirements) 

4. The measurement of quality is the price of nonconformance 

 The principle of "doing it right the first time" 
(DIRFT).  
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 Six Sigma and Lean Mfg.  

 Lean Mfg. has a variety of origins but the phrase 
was created in a book called “The Machine that 
Changed the Word” by James Womack, 1990.  

 “Six Sigma” was a creation from engineer, Bill 
Smith, at Motorolla Corp. in 1986.  

1. The definition originated from statistical thinking and modeling of 
manufacturing processes. Process is on center with tolerances ±6σ from the 
center. The long term 1.5 sigma shift from the center of a tolerance yields 3.4 
DPMO process capability as a standard; 

2. The DMAIC problem solving process; teamwork; tools and financials are 
important in six sigma. 

3. Features a project approach to improvements and problem solving. 

4. Currently “Lean” and “six sigma” have morphed into “Lean six sigma”.  
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Latest  Honorary Members (2018) 
40 

Statisticians who have been 
chosen as honorary members 
previously include Walter 
Shewhart, Harold Dodge, 
Mason Wescott, Eugene Grant, 
Edwards Deming, Ellis Ott, 
Harry Romig, George Box, 
Genichi Taguchi, Stu Hunter, 
Lloyd Nelson, and Doug 
Montgomery. Snee and Vining 
are the 28th and 29th persons 
elected to this honor. 



 Some noteworthy Firsts  

 SQC morphed into SPC – 80’s 

 ASQC changed to ASQ – 1997 

 The first CQE exams – 1970’s 

 The Lot Plot – 1951, Shainin (for-runner of Cpk) 

 Cp and Cpk – Japan, 1970’s 

 Pp and Ppk – General Motors, early 1990’s 

 “p-value” - Brownlee, K. A. (1960) 

 Gauge R&R - 50’s (if you count Gauss, early 1800’s) 

 Control Charts – 20’s, 30’s; FMEA and variations – 
1940’s in Military applications 
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 More Firsts  

 “Standard deviation”, σ – Karl Pearson, British, early 
20th century.  

 “binomial distribution” –Undy Ule, 1911, British 

 The earliest manual on control chart methods including 
the first tables of the control chart constants.  ASTM, 
Manual 7, 1930’s, now in the 9th ed. - yours truly, editor 

 

 

 

 “6-sigma” created by Motorolla 80’s 
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 More Firsts  

 1st QC Handbook published - 1951 

 Malcom Baldridge Award – 1987 

 Cp, Cpk in the US (automotive 1st, then medical, and 
aerospace), 1984 

 “Lean” – created 1990, James Womac 

 ISO 9000 series created – 1994 

 1st Quality Progress Issue (replaces IQC) – 1968 

 1st Journal of Quality Technology Issue – 1968 

 1st Quality Engineering edition– 1989 

 Hartford Section ASQ created - 1942 
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Concluding thoughts 

 We have only briefly sampled a few of Quality’s seminal 
moments – leaving out much.  So what is quality?  

 

  

 

 

  

 Management theory, psychology, leadership, teams,  
mathematics, statistics, operations research, computer 
science, engineering – it is related to all of these fields.    
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 Q&A, Discussion 
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Thanks for listening and much 
success in your quality journeys! 


