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PHYSICAL FACTORS OF THE HISTORICAL PROCESSPHYSICAL FACTORS OF THE HISTORICAL PROCESSPHYSICAL FACTORS OF THE HISTORICAL PROCESS S C C O S O S O C OC SS
SCHEMATIC SUMMARY OF DATA FOR COMPLETE HISTORIOMETRICAL CYCLE*SCHEMATIC SUMMARY OF DATA FOR COMPLETE HISTORIOMETRICAL CYCLE* 100 000‐Year Eccentricit Cycle: eccentricity or ellipticity of the Earth’s orbit.

Sun spot activity of Sun Social activity of the masses (people)

100 000 Year Eccentricit Cycle: eccentricity or ellipticity of the Earth s orbit.
41 000 Year Tilt Cycle: “The tilt of the Earth’s axis relative to the plane of its orbit varies fromSun-spot activity of Sun Social activity of the masses (people)
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TRIZ INSTRUMENTSTRIZ‐INSTRUMENTSTRIZ‐INSTRUMENTSS U S
G.S. Altshuller:Altshuller G S Zlotin B L Altshuller G.S., Zlotin, B.L., Zusman, A.V.G.S. Altshuller:

S i fi ti d Ad d I i ti
Altshuller G.S., Zlotin B.L., 

d Phil t V I (1985)*
, , , ,

and Philatov V I (1989)*:Science‐fiction and Advanced Imaginationand Philatov V.I. (1985)*: and Philatov, V.I. (1989)*:g
Ways for increasing rate ofWays for increasing rate of 

1 Basic principles of technologicalIdeality (patterns) 1. Basic principles of technological Ideality (patterns)
forecasting based on TRIZ

1 To ards differentiation special 1 1964‐1997
forecasting based on TRIZ.

1. Towards differentiation: special‐ 1. 1964 1997
2 F i d

ff p
purpose engineering systems with Register of contemporary ideas 2. Forecasting procedure purpose engineering systems with  Register of contemporary ideas 

f f l
g p

4 t 26 tbetter efficiency for particular from science‐fiction literature 4 stages; 26 steps: better efficiency for particular  from science fiction literature
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g ; p
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G
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1. express forecast; 
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2 ti t f tA
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g p
• 11 classes 2. preparation to forecast; 

H
A y y p p

system perform many functions
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C system perform many functions. • more than 1000 typescript 3 forecasting using laws of

G
Y  • more than 1000 typescript  3. forecasting using laws of 

O
G 3 New deployment of existing pages technical systems evolution;LO

3. New deployment of existing  pages. technical systems evolution; 

O properties and parts of system. 2 M th d d t h i t d i 4 t f t

H
N properties and parts of system. 2.Methods and techniques to design  4. aggregate forecast.

CH 4 Transition to self adjusting
q g

and develop science fiction ideas
gg g

EC 4. Transition to self‐adjusting  and develop science‐fiction ideas  3 22 lines of evolutions theTE systems: many purpose specially • ‘Four levels’ scheme
3. 22 lines of evolutions the 

A systems:  many‐purpose specially  • Four levels  scheme,  engineering systems were

O
F  adjusted system Towards • ‘Fantogramma’ (1971);

engineering systems were 

O adjusted system. Towards  • Fantogramma  (1971);   presented.

N
 

adaptability for effective operation 3 S l 2 ( id f 80’ ) i
presented. 

O adaptability for effective operation. 3.Scale Fantasy‐2 (mid of 80’s) is a 

TI 5 T d i i h i ti
3 Sca e a tasy ( d o 80 s) s a
t h i t iIC 5. Towards increasing harmonization technique to measure science‐ Salamatov Y.P (1984‐1991)*: 
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8 Increasing s stem completenessLO 8. Increasing system completeness  Law of Transition from Macro- to Micro-level

O
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FROM INVENTION TO INNOVATIONFROM INVENTION TO INNOVATIONFROM INVENTION TO INNOVATIONO O O O O
Basic Innovations in the First Half ofBasic Innovations in the First  Half of 

The case of Locomotivethe  Nineteen Century  f
YEARS

y

1769 Watt: Low pressure machineNAME INVENTION INNOVATION
YEARS

LEAD TIME pLEAD TIME

High voltage generator 1820 1849 29
1770 Cugnot: Steam gun vehicle

High voltage generator 1820 1849 29
Electro medical 1770 Cugnot: Steam gun vehicleElectro‐medical 
stimulator

1831 1846 15 Cugnot’s three‐wheeled fardier à vapeur (1770) 

1790 Read: Steam road vehicle
stimulator
Deep sea cable 1847 1866 19 1790 Read: Steam road vehicleDeep sea cable 1847 1866 19
Electricity production 1708 1800 92

1800 Watt's: Patent on steam
Electricity production 1708 1800 92
Insulated conductors 1744 1820 76 1800 Watt s: Patent on steam Insulated conductors 1744 1820 76
Arc lights 1810 1844 34 engines expiresArc lights 1810 1844 34
Pedal bicycle 1818 1839 21 g pPedal bicycle 1818 1839 21
Rolled rails 1773 1835 62 1801 Trevithick starts work onRolled rails 1773 1835 62
Rolled wires 1773 1820 47

E)

1801 Trevithick starts work on 
locomotives

Rolled wires 1773 1820 47
P ddi f 1783 1824 41

G
E locomotivesPudding furnace 1783 1824 41

Bl t f ith k 1713 1796 83

N
G

1804 E R d l ti
Blast furnace with coke 1713 1796 83
C ibl t l 1740 1811 71A

N 1804 Evans: Road locomotiveCrucible steel 1740 1811 71
L ti 1769 1824 55H

A

l ki k i h d
Locomotives 1769 1824 55
T l h 1793 1833 40

Early Watt pumping engine.

C 1811 Blenkinskop: First toothed Telegraph 1793 1833 40
d h b

G
Y 

p
gear locomotive

Lead chamber process 1740 1819 79
Trevithick's locomotive 1804 the first successful steam

O
G gear locomotivePharmaceutical 

i d i
1771 1827 56

Trevithick's locomotive, 1804 the first successful steam 
locomotiveLO 1813 Hadley: Locomotive on rails

industries
8 56

Q i i i d i 1790 1820 30

locomotive

O 1813 Hadley: Locomotive on railsQuinine industries 1790 1820 30
d bb

H
N 1814 Stephenson starts work

Hard rubber 1832 1852 20

CH

1814 Stephenson: starts workPortland cement 1756 1824 68
Stephenson's Rocket 1829 the winner of

EC 1824 St h b ilt fi t
Potassium chloride 1777 1831 54 Stephenson s Rocket 1829, the winner of 

the Rainhill TrialsTE 1824 Stephenson: built first Photography 1727 1838 111 the Rainhill Trials

A locomotive plant

O
F  locomotive plant

Basic Innovations :O 1825 Stephenson: open Stockton‐
Basic Innovations : 

h i l i h l i l b i i iN
  1825 Stephenson: open Stockton‐

l l
a technical event is a technological basic innovation 

O Darlington linewhen the newly discovered material or newly 

TI

gy y
developed technique is being put into regular

IC

developed technique is being put into regular 
d ti f th fi t ti h i dD production for the first time, or when an organized 

RE market for the new product is first created."
b l b hPR

f p f
Locomotive built in 1814 by George Stephenson

G
( Type of innovation 

( f
Weighting 

(
Frequency 

(

N
G (according to degree of 

di l )
(according to 
d f

(in the period 
1953 1973) SWELLS OF BASIC INNOVATIONS THE EXIT OF STEAM ENGINES

IN radicalness) degree of 
di l )

1953‐1973) SWELLS OF BASIC INNOVATIONS THE EXIT OF STEAM ENGINES

ST

radicalness)
1 Basic innovation 32 to 35 7

A
S 1. Basic innovation 32 to 35 7

2 Radical innovation 28 to 31 29

EC
A 2. Radical innovation 28 to 31 29

3 Very important improvement 24 to 27 62

RE

3. Very important improvement 
innovations

24 to 27 62

O
R innovations

4. Important improvement 20 to 23 145

FO

4. Important improvement 
innovations

20 to 23 145

A
L  5. Mundane improvements 16 to 19 239

CA

p
6. Minor product or process  0 to 15 760

G
IC differentiation with new 

O
G technology

LO Range of weights 0 to 35
l f *O
L Total frequency 1242*

The last steam locomotive to be built by British RailwaysSource: Modis T Predictions 10 Years LaterN
O

* The lower classes of innovation are increasingly underestimated in quantity
The last steam locomotive to be built by British Railways: 
Standard Class 9F 2 10 0 no 92220 Evening Star

Source: Modis, T. Predictions ‐ 10 Years Later. 
(Growth Dynamics Geneva Switzerland 2002)

CH

f g y q y Standard Class 9F 2‐10‐0 no. 92220 Evening Star(Growth Dynamics, Geneva, Switzerland, 2002),

EC * Source: Mensch, G. Stalemate in Technology: Innovations Overcome the Depression (Ballinger Pub Co, Cambridge, Massachusetts, 1978), 241. 
Source of images: wwwwikipedia orgTE Source of images: www.wikipedia.org
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