
vii

1	 Theoretical Framework . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      	 1
1.1	 Marxism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               	 1

1.1.1	 A Brief History (Hobsbaum 1980). . . . . . . . . . . . . . . . . . . . .                     	 1
1.1.2	 Historical Materialism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 6
1.1.3	 Dialectical Materialism . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             	 9
1.1.4	 Theory of Knowledge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               	 12

1.2	 Genetic Epistemology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 15
1.3	 Ecological Economics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 17
1.4	 Theory of History and General Historiography. . . . . . . . . . . . . . . . .                 	 20
1.5	 Science Historiography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   	 26
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 36

Part I  The Conceptual Genesis

2	 The Conceptual Basis to Work Studies. . . . . . . . . . . . . . . . . . . . . . . . . .                          	 41
2.1	 Historical Character of Physical Concepts Construction. . . . . . . . . .          	 41
2.2	 The Evolution of Space Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . .                           	 45

2.2.1	 Euclid (330–260 B.C.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 45
2.2.2	 Descartes (1596–1650). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 47
2.2.3	 Newton (1642–1727). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               	 49
2.2.4	 Leibniz (1646–1716) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               	 51

2.3	 The Development of Time Concept. . . . . . . . . . . . . . . . . . . . . . . . . .                          	 53
2.4	 The Concept of Force and Its Controversies . . . . . . . . . . . . . . . . . . .                   	 56
2.5	 The Concept of Mass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     	 60
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 64

3	 The Ideas of Work and Energy in Mechanics. . . . . . . . . . . . . . . . . . . . .                     	 65
3.1	 General Considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   	 65
3.2	 The Work Concept and Its Formalization. . . . . . . . . . . . . . . . . . . . . .                      	 69
3.3	 The Development of Virtual Works Principle . . . . . . . . . . . . . . . . . .                  	 72

3.3.1	 Fourier (1798). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     	 74
3.3.2	 Lagrange (1798). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                   	 74
3.3.3	 Prony (1798). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      	 75
3.3.4	 Poinsot (1806) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    	 76

Contents

http://dx.doi.org/10.1007/978-94-007-7705-7_1
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec7
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec8
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Sec9
http://dx.doi.org/10.1007/978-94-007-7705-7_1#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_2
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec7
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec8
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Sec9
http://dx.doi.org/10.1007/978-94-007-7705-7_2#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_3
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec7


Contentsviii

3.4	 The Least Action Principle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 	 77
3.5	 The Energy Conservation Principle. . . . . . . . . . . . . . . . . . . . . . . . . .                          	 81
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 90

4	 The Rational Mechanics Dilemma. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 93
4.1	 A Brief History of Mechanics in Physics Context. . . . . . . . . . . . . . .               	 93
4.2	 Formalization of Mechanics in the Eighteenth Century. . . . . . . . . . .           	 101

4.2.1	 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      	 101
4.2.2	 The Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        	 102
4.2.3	 Lagrangian Mechanics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              	 105

4.3	 Laplacian Project and Rational Mechanics . . . . . . . . . . . . . . . . . . . .                    	 107
4.4	 Empirical Knowledge of Machine Manufacturers. . . . . . . . . . . . . . .               	 110
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 116

Part II  The Instrumental Genesis

5	 Lazare Carnot’s General Theory of Machines. . . . . . . . . . . . . . . . . . . .                    	 121
5.1	 Lazare Carnot: Scientific and Political Career. . . . . . . . . . . . . . . . . .                  	 121
5.2	 Science and the French Revolution . . . . . . . . . . . . . . . . . . . . . . . . . .                          	 128
5.3	 The Mechanics of Lazare Carnot. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 132
5.4	 The Work Concept in Carnot’s Mechanics. . . . . . . . . . . . . . . . . . . . .                     	 136
5.5	 Lazare Carnot’s Memoir of 1779. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 139
5.6	 Lazare Carnot’s Memoir of 1781. . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 142
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 151

6	 The “Fundamental Principles of Equilibrium and Motion”  
of Lazare Carnot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 153
6.1	 Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                	 153
6.2	 Considerations About the Application of Driven Forces  

to Machines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            	 173
Reference. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                   	 179

7	 The Metamorphosis of the Work Concept and Its Incorporation  
into Economic Thought. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                       	 181
7.1	 The Conservation of Living Forces Principle. . . . . . . . . . . . . . . . . . .                   	 181
7.2	 Coulomb and the Work as a Form for Overcoming Passive  

Resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              	 184
7.3	 Navier and Work as a “Mechanical Currency”. . . . . . . . . . . . . . . . . .                  	 192
7.4	 Coriolis and Work as a Measurement of a Machines’ Operation. . . .    	 198
7.5	 Poncelet’s Contribution to Applied and Industrial Mechanics. . . . . .      	 209
7.6	 Applied Mechanics to Machines . . . . . . . . . . . . . . . . . . . . . . . . . . . .                            	 212
7.7	 Physical and Experimental Mechanics. . . . . . . . . . . . . . . . . . . . . . . .                        	 213
References. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  	 218

8	 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                	 219

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    	 239

http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec8
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Sec9
http://dx.doi.org/10.1007/978-94-007-7705-7_3#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_4
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Sec7
http://dx.doi.org/10.1007/978-94-007-7705-7_4#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_5
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_5#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_6
http://dx.doi.org/10.1007/978-94-007-7705-7_6
http://dx.doi.org/10.1007/978-94-007-7705-7_6#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_6#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_6#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_6#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_7
http://dx.doi.org/10.1007/978-94-007-7705-7_7
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec1
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec2
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec3
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec4
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec5
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec6
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Sec7
http://dx.doi.org/10.1007/978-94-007-7705-7_7#Bib1
http://dx.doi.org/10.1007/978-94-007-7705-7_8
http://dx.doi.org/10.1007/978-94-007-7705-7_8#Bib1


http://www.springer.com/978-94-007-7704-0


	Contents

