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THE SYSTEMS INQUIRY SERIES 

c:o !.IJITCII<S 
Bela H. Banathy George Klir 

SystL'IIIS ilH!uiry i� �rounded in a phi losophical base of a systems 
viL·w ot the world. It has form ula ted theoretical postulates, con
ce ptual ima�es and paradigms, and developed strategies and tools 
of systems tcchnolo�y. Systems i mtuiry is both conclusion orien
ted (knowledge product i on ) and decision or ient ed (k now ledge 
utilization). It uses both ana lytic and synthetic modes of thinking 
and it ena b les us to understand and work with ever increasing 
complexities that surround us an�l which we arc part of. 

The series aims to enco mpass all three doma ins of systems inquiry: 
systems ph i losoph y . syste ms th eory and systems technology. Con
tributions introduced in th e series may focus on any one or com 

binations of th esc domains or develop and ex plain relationships 
amon� domains and thus portray the systemic nature of systems 
llllJU 1ry. 

Fivl· kinds of presentations arc considered in the series: 

( 1) original work by single author. 
(2) edited compendium organized around a common 

theme. 

(3) edited proceedings of sy mposia or colloquy, 

(4) translations from the original works. and 

(5) out of print works of special signi ficance . 

Appearing in high lJUality pa perback format, books in the series 
will be very moderate! y priced in order to make them accessible 
to the various publics who have an interest in or arc involved in 
the systems movement. 
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Introduction 

The purpose of th i s  i n troduction is to provide the reader with some perti nent 
facts about the author of the  Essays and h is  other related works. The introduction also 
offers an exp lanation for the l ong neglect of the Essays by contemporary scholars and 
indicates their relevance to the fie l d  of modern general i zing sciences. 

A. Bogdanov (pseudonym of A. A. Mal inovski i ) ,  a medical doctor by education, 
was a prominent Russian ph i l osopher, economist, biologist, wri ter, revo lutionary and 
pol i tical figu re at the turn of the century. He  was born on August 22, 1 873 in Sokol ka, 
Province of G rodno, i nto the fam i ly  of a teacher. After finishing h igh school with a 
gol d  medal, Bogdanov first studied natural sciences at the  Univers i ty of Moscow and 
then medicine at the U nivers ity of Kharkov, from wh ich he graduated in 1899. His pre
tektological works were in the fields of economics [3, 1 2], natural science [4], socio
logy [5, 6], and ph i l osophy [7]. 

I n  Essays in Tektol ogy: The Universal Organization Sc ience [16], Bogdanov 

condenses his larger work, the three volume treatise, Tektologia (from the G reek word 
"tekton," meaning "bu i l der") [9, 11, 1 4], which he had developed and pub l i shed 



between 1912 and 1928, the year of his death. The Essays appeared first in a series of 

articles in Proletarskaya Kultura, 1919-1921, Nos. 7-20, and in 1921 were published in 

book form [10]. 

Tektology can be characterized as a dynamic scien ce of complex wholes. It is con

cerned with universal structural regularities, general types of system s, the most general 

laws of thei r transformation and the basic laws of organization of any elements in n a· 

ture, practice and cognition. 

Tektology is relevant today because it has m uch in common with such modern 

generalizing sciences as general systems theory, cybernetics [33], structuralism and catas

trophe theory. It outlin es, complements and further illuminates these sciences. 

In formulatin g  the subject matter of tektology, Bogdanov analyzes the mater ial of 

the most varied fields and concludes that there exist structural relations and laws which 

are common to the most heterogeneous phenomena. "My initial point of departure," 

writes Bogdanov, "consists in the fact that structural relations  can be generalized to the 

same degree of formal purity of schemes as the relations of magnitudes in mathematics, 

and on this basis organizational problems can be solved by methods which are analogous 

to the methods of mathemati cs" [ 14, Vol. 3, p. 209]. Similar considerations of parallel 

evolution and isomorphi c laws in science later led Ludw ig v o n  B ertalan ffy to 

" . .. postulate a n ew sci enti fic di sci pline . . .  " which he called the General Systems Theory 

[2, p. 139]. 

The basic focus of tektology is on the acceptan ce of a necessity to approach the 

study of any phenom enon from the point of view of its organization. This necessity 

stems from the fact that all activiti es of man and :1ature are primar i ly concerned with 

organization and disorganization of some elements on hand. The organizing and disor

ganizing processes of man and nature create all sorts of forms an d complexes of varied 

levels of organization.  The universe is calibrated on all its levels. In order to understand 

and conquer this un i verse, it is necessary, according to Bogdanov, to adopt the organi

zational point of view; that is, to study any phenomenon and •:.any system both from the 

point of view of relationships among all of its parts and the relationship between it as a 

whole an d its environment, i.e., all external systems" [ 10, pp. 300-301]. This point of 

view is identical to the modern systems approach. 

Similarly to modern generaliz ing sciences, Lektology arose not accidentally but as 

a natural reaction of generalizing thought against the growing splin tering of science. Its 
main objective is to systematize the fragmented knowledge of organizational methods so 

that they can he studied and developed systematically. Bogdanov elaborates on this as 

ii 



fol lows :  

Tekto lol(y mu�t dilrify the mode' of organiLa t i on tiML .tre perceived to exi\l 
in natu re and human i!C ti vity; then it mu�t generill i1.e dlld systcmatiLe the!>e 
modes; further, i l must explai n them, that i s, propose abstract schemes of 
thei r tendencies and laws; fina l ly, based on these schemes, determ ine the 
di rection of organizati onal methods and the i r  role in the universal process. 
Th is general p lan is s im i lar tQ the p lan of any natural science; bu t the objec
tive of tektology is basical ly di fferent. Tektology deals with organizational 
experiences not of this or  that speci al i zed fie l d, bu t of all these fiel ds to
gether. I n  other words, tektol ogy embraces the subject matter of a l l  the 
other sc iences and of a l l h u m a n ex p e r i e n c e  giving rise to these sciences, 
but only from the aspect of method ; that is, i t  is i n terested only in  the 
modes of organi zation of th is subject matter [ 1 1 ,  p. 821. 

Bogdanov i nsists that the question of organization shou ld  be considered on a uni 
versal scale, for i n  absence of such an i n tegral approach its solution is " . .  . impossi b le, be
cause a part torn out from the who le  cannot be made the whole, nor can it be under
stood apart from the whole" [ 1 1 ,  p. 65]. 

Tektology is firm ly  rooted in  the natural and social sciences. Bogdanov takes great 
care to ensu re that h is new science is not only theoretical ly sound but also practical ly 
useful . The Essays conta in  numerous i l l ustrations from the most heterogeneous fie lds in 
order to show clearly " . . .  the practical appl icabi l i ty of the science- i ts workabl e usefu l 
ness, its necessi ty" [ 1 6, Preface to the F i rst Edit ion of Volume 1]. Bogdanov extends 
the app l i cation of the methods of tekto logy in  h is  other works to problems i n  economics 
[1 2], psychology [8], gerontology and hematology [13], national p lann ing [1 0, pp. 299-

326], mathematics [ 1 0, pp. 315 -326], and many others, incl uding l ingu istics and bio logy 
[1 1 ,  pp. 278-306; 41 2-431 ]. 

I t  wou l d  seem that tekto logy shou ld  have been enthusiastica l ly embraced by 
Bogdanov's contemporaries and, parti cularly, by the proponents of the Soviet scienti fic
al ly p lanned society whose needs i t  was espec ia l ly devel oped to serve. But th is had fai l ed 
to occur during his l i fetime. Tektology was attacked from material istic posi tions by such 
Marxist ph i losophers as Wei nste in  (37], Karev [22], Nevsky [29]. Goni kman [20], and 
from an i deal istic posit ion by P lenge [32], who rev iewed the German translation of the 
first two volumes of Tektology [1 5]. Most of the cri ticisms, i n  fact, were negative. 

The novel ty of the subject, the rejection by Lenin [26] of Bogdanov 's empi ric-monis
tic ph i losophy, and the subsequent  fai l u re of the critics to distingu ish c lear ly between 
Bogdanov the phi l osopher and Bogdanov the scientist, the creator of tektology, appear 
to be the ch ief reasons why tektological ideas fai led to spread in Bogdanov's  time. Only 
a handfu l  of scienti sts understood the nature and problems of tektology. In the words 
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of Takhtajan: 

Foreign in its universality to the scientific thinking of the time, the idea of the 
general theory of organization was fully understood by only a handful of 
men and, therefore, did not spread. Partially, this was due to the fact that 
Bogdanov had addressed earlier the questions of philosophy, and tektology 
was, therefore, perceived by many, by philosophers in particular, as a new phi· 
losophical system, despite the fact that the author of Tektology considered 
it to be a " universal natural science, " and repeatedly protested against con
fusion of the universal organizational science with philosophy [35, p. 7). 

The Marxist philosophers, in particular, strongly opposed tektological ideas because 

they feared that in tektology lurked an attempt by Bogdanov to replace the philosophy 

of Marx. There was some justification for their fears. 

His historical review of materialism led Bogdanov to the conclusion that the existence of 

social classes was not due to the distribution of ownership rights, but arose because of 

the possession of different levels of organizational experience by individuals in a given 

society. Thus, the ruling class in a social system is composed of organizers of production, 

and not, as Marx believed, the owners of the means of production. The elimination of 

class distinctions cannot, therefore, be achieved through violent revolutions as advocated 

by Marx and Lenin, but rather through education of members of society in organization

al skills; that is, through mass education and proletarian cu l ture [7]. "Like Hegel (and 

unlike Lenin) , Bogdanov saw synthesis and harmony as more permanent and productive 

than opposition and conflict" (23, p. 331 ]. 

Despite the official condemnation of tektology by the Marxist ideologists, it con

tinued to exert a powerful influence on a number of Russian scientists and intellectuals, 

including such luminaries as A. K. Timiriaz iev, I. I. Skvortsov-Stepanov and Nikolai 

Bukharin. Historical Materialism: A System of Sociology by Bukharin [19 ) is rooted in 

Bogdanov's theory of dynamic equilibrium. This theory is very close to Bertalanffy 's 

[2] theory of open systems, which he began to advance in the early 1930's. 

Under Stalin, the study of tektology was generally discouraged. Furthermore, the 

intellectual climate between the two World Wars was also unfavourable to the spread of 

tektological ideas. Thus, with the passage ot time, tektology was almost completely for

gotten. 

So long as tektolcgy remained a unique science, it was difficult to recognize its 

significance. With the appearance of the work of N. Wiener (38 ) and W. Ross Ashby ( 1 ] 
on cybernetics and the General System Theory of L. von Bertalanffy [ 2], however, it 

became quite clear that tektology was not in vain. "The point is, " writes Setrov, "that 

IV 



between these works there exists an unquestionable succession. I t  is espec ial l y  interes

ting and important that many general l y- theoretic problems of the systemic approach arc 

elaborated more fu l ly  and rigorously by A. Bogdanov than in the case of the contem

porary theory of systems and in cybernetics" [34, p. 59) .  Simi lar concl us ions were 

reached by other Soviet researchers [ 17, 18, 27, 35) . The original negative evalu ation of 

tektology was subjected, therefore, to a radical review by the Soviet scientists. Cu rrent ly ,  

tektology is regarded by them as the fi rst fundamental variant of general systems theory 

and a precursor of cybernetics. 

One of the fi rs t to eval uate te ktology posi tively and to appreciate its s ignificance 

to contemporary science was the Pol ish scientist Tadeusz Kotarbinski [24], whose 

Prax iology [25) has much i n  common with tektology. Kotarbinski consi ders Tektology 

as one of the few creative works in the fie ld  of general iz ing sciences which sti l l  rema ins 

unuti l ized by contemporary science. Later, tektology received various degrees of recog

n i tion from an i ncreas ing number of prom inent Soviet sc ientists and ph i l osophers of 

science i ncl ud ing Malinovsk i i  [27], Setrov [33, 34], Bogolepov [ 1 8], Blauberg, et a/. 

[1 7], Takhtajan [35], Petrushen ko [30], and many others. 

Contemporary Soviet  scientists, however, " ... are by no means i ncl i ned towards idea

l ization of tektology" [ 1 7, p. 27). They continue to emphasize what they cal l the o ld  

ph i losophical and pol i tical "errors" of Bogdanov and cannot forget h is  Machist past. 

Tektology i s, therefore, cri t icized for its  e lements of relativism, mechanism and pos it iv

ism wh ich characterize Bogdanov 's view of the worl d, and which, i n  the i r  opi n ion,  pre

vent Bogdanov from devel op ing convinc ing answers to a number of questions, i nc l ud ing 

the  fundamental question of tektology : Why is  a system as a whole greater than the sum 

of i ts parts? 

I n  fai rness to Bogdanov, however, it is important to note that he had never c la imed 

that tektology rep resented a completed theory wh ich wou ld  prov ide final answers to 

those questions. On the contrary, he conceived i t  as an evolv ing science. "What I wi l l  

not do," Bogdanov wrote prophetical ly ,  "wi l l  be done by  others. Science i s  not  an  i n

dividual but a col lective matter and its  realm is i nfin i te" [1 1 ,  p. 1 2]. 

Bogdanov regards any " truth" as relative and val id  only with in  the l im its of a par

ticu lar epoch [7]. He recogni zes that with the additionofnew facts, the hypotheses of tek

tology may be altered or even rejected. Bu t  even then, thei r  usefu l ness wi l l  continue in 

gathering organ izati onal exper ience and in the development of organizational methods, i n 

asmuch as they " . . .  faci l i tate the l earn ing process of  solving organ izational p roblems in  

general " [16, p. 1 66). "And i n  the history of science," wri tes Bogdanov, "there can be  

found a number of theories and hypotheses wh ich became obsolete l ong ago, but wh ich, 
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nevertheless, can still serve as a valuable tektological material. I n  this sense, tektology 

will preserve for mankind much of its labour, crystallized in the verities of the past. 

Undoubtedly, contemporary verities will also become obsolete and die in their time; but 

tektology guarantees that even then they will not be simply discarded, will not be con

verted in the eyes of future generations into naked, fruitless illusions" ( 16, p. 166]. 

Tektology also has common elements with modern structuralism, especially that of 

jean Piaget [31 I. The concepts of wholeness, transformation and self-regulation are com

mon to both. They r eceive, h o w ev er, m uch more comprehensive and deeper 

treatment in tektology. Bogdanov also fully agrees with Piaget's proposition that " ... the 

construction of a demonstratively consistent relatively rich theory requires not simply an 

'analysis' of its 'presuppositions,' but the construction of the next 'higher' theory!" [31, 

p. 34]. Tektology is an expression of this point of view in the field of organization. 

Chapter VI I I  of the Essays presents a theory of change or crises. Conceptually, it 

is very close to Rene Thorn's [361 catastrophe theory, which is a mathematical method 

for modelling gradually changing processes producing sudden changes or catastrophes in 

forms. just like Bogdanov, Thorn perceives the universe as " ... a ceaseless creation, evo

lution and destruction of forms and that the purpose of science is to foresee this change 

of form and, if possible, explain it" [36, p. 1 I. Both draw their inspiration about change 

from the first pre-Socratic philosophers, Anaximander and Heraclitus. 

There are, of course, a number significant differences between tektology and con

temporary generalizing sciences. Differences in focus, information used in developing 

each of them, and the times when each emerged, generally account for the differences 

in terminology, formulation of the subject matter, and interpretation. Bogdanov has not, 

for example, the contemporary theory of automata, but devotes considerable attention 

to problems of automation and self-regulating mechanisms [ 12, 16]. 

On the important question of aging, Bogdanov shares the views of modern resear

chers who consider aging as a destruction of the organism, its loss of organization. But 

as far ,15 the correlation ci variety and the level of organization is concerned, Bogdanov dif-

fers fundamentally from most contemporary researchers ]33]. According to him, the positive 

correlation of the two exists up to a certain limit. Differentiation, that is, growth in tck

tological variety, if not balanced by integration, leads to an accumulation of contradic

tions within a system and eventually to its complete collapse. This is exactly what hap

pens with aging. According to Bogdanov, aging is a contradiction between form and 

content, between the variety of an organism and its inability to organize this variety [ 13, 
16, pp. 145-157]. 
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Generally, by focusing on organization on a universal scale, Bogdanov succeeds in 

outlining or even creating a kind of metascience for modern generalizing sciences. By being 

enriched by the or�izational experience v.hich has been gained since its creation, tektology 

can continue to serve as a cornerstone for the further development of the general science of 

organization. 

In the English speaking world, tektology was rediscovered quite recently. The first 

comprehensive outline of its principal ideas appeared in the relevant literature as late as 

1975 [21] . Professor Mattessich (28] is one of the first Western scholars to evaluate it 

positively. A comprehensive analysis of tektology is yet to be made. The present trans

lation of Bogdanov's Essays, including the prefaces to the 1912 and 1922 editions of 

Tektology, is, therefore, offered to the reader in the hope that it may, at least in an his

tocial sense, bring the ideas of tektology into a proper perspective and encourage their 

further study. 

George Gorelik 

University of British Columbia 
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Preface 

to the 

First Edition of Tektology, Volume I 

The laying of the foundations of science, un ifying the organizational experience of 
mankind, the vital ly-necessary science, i s  a matter of enormous importance. I n  taking 
the i ni tiative, I was ful l y  consc ious of the seriousness and the responsi b i l i ty of this 
step. Yes, and the responsi b i l ity :  fai l ure in the attempt, an erroneous statement of the 
basic questions, incorrectness in  in i tial solutions cou l d  have compromized for a l ong 
time the task i tsel f, deflected from i t  for many years the interest and attention of those 
who must work on it. Sti l l  I ventured because it i s  necessary to begin sometime. I t  is 
possible that others cou ld  have fulfi l led the task better;  but one must wai t for these 
others . . .  

The first part of the work wh ich is bei ng offered now represents an investigation 
of the two un iversal organizational principl es: the formu lating pri nc ip le of ingress ion 
and the regulating princip le  of universal selection. 

The cond itions of p lace and time have a l lowed me to investigate this only i n  the 
most general  form. However, I th i nk  that even this wi l l be sufficient in order to i ntro
duce the reader, especial ly  the reader who is studying the subject, to the basic meaning 
and spir it of the methods of the new sicence. 

xili 



I made special efforts to show c lear ly, i n  concrete and vita l  i l l us trations, the practical 

appl icab i l ity of the science - its workable usefu l ness, its necess i ty .  In this l i es its for

tunate pecu larity : from the very beginn ing, tektology is abl e  to leave the abstract ly

cogn it ive rea lm  and occupy an active ro le  i n  l i fe. 

I a lso attempted to expla in d i stinct ly that tektology is not someth ing principal l y  

new; i t  i s  not a l ea p  i n  sc i e n t if ic  evol ut ion, b u t  a necessary concl usion from the 

past, the necessary continuation of what has been done and is being done by men i n  

the i r  practice and theory . Th i s  i s  i n  part a just ification  for my bol dness . . .  i f  any  jus

t ificat ion is necessary.  

I am deeply convinced that i n  further work  I wi l l no longer be al one. 

28(15) , December 1912 

A. Bogdanov 

XlV 



Preface 

to the 

New Edition of Tektology 

The years wh ich have e lapsed s i nce the time of the first edition have brought in considerable 
new materia l ; in the work, some new conclusions have emerged and i t  has become poss ib le  to 
add greater p recis ion to the ol d conclusions, although, in essence, it has not so far been 
necessary to repudiate anyth ing of importance. The l east satisfactory appeared to me to 

be the order of exposit ion i tself, wh ich original ly proceeded on l ines, so to speak, of the 
least resistance, beginn ing  with that which was best prepared by the preceding evolut ion 
of science and pass ing on to the less known conceptions, and not on the l i nes of the most 
logical sequence. It was necessary to revise the work. The revis ion was outl i ned and partly 
executed in a series of journal artic les, " Essays in Organizational Science" (Proletarskaia 
Kultura, 1919-1 921, N os. 7-20). But because of edi torial constraints it was necessary to 
abridge the material considerably. I n  the present edition, the arch i tecture of the " Essays" 
was taken as a basis, and as much 'of the previous materia l  and som e new material as pos-
si ble is inc luded,- unfortunate ly, not al l the material by far that has accumulated : the 
l imitations of time and energy did not perm it  this, but to postpone the revision wou l d  not 
have been p o ss i b l e , s i n c e  th e first edi tion became a bib l iographic rarity,  and even the  
journal with the " Essays" was difficu l t  to obtain .  

With a new arrangement of the material i t  was not poss ib le to preserve the former 
divisions of Volu mes I and I I ;  therefore, they are i ssued in  one book and the newly written 
Volume I l l  is added to them. 
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The main change i n  the archi tecture of the work  i s  tha t  the  fo rm ula t i n g  

mechan i sm i s  p laced ahead o f  the regu lating, as i t  l ogical l y  shou l d  be ; moreover, there i s  

first given a general  outl ine o f  both mechanisms a n d  then the i r  more detai led i nvestigation. 

There i s  a s l ight change in term inology. The express ion conjunctive sum, i nadequately 

reflect ing the i dea of compositi on of acti vit ies which are mental l y  d isti ngu ished by ana ly

s is from the whole  complex, is replaced by a more precise express i on analytical sum. The 

term copulation is removed, s i nce it i s  not fu l l y  essent ia l , etc. 

The th i rd ,  new vol ume of the work embraces the teach ing  about  cri ses and organ iza

t ional d ia lect ic .  Th i s  concl udes the expos it ion of the general organ i za tional theory ,  so far 

as it has become clear to me. Next must fol l ow specia l  works on the app l icat ion of thi s  theory 

to separate fiel ds of science, wh ich are destined to be deep l y  transformed by iL Two such 

works, one of wh ich dea l s  with social sciences and the other with psychology, have al ready 

been to a great extent prepared by me. The first of these is even partl y publ ished. The 

poin t  is  that I have systemat ically appl ied the methods of tektology, not denoting them by 

th i s  name, i n  a series of works on economic science and  on the evol u tion of i deologies ; such , 

in particu lar, are the three textbooks on poli tica l  economy- The F i rst Cou rse, The Short 

Course, and the unabridged Course, wh ich were written in col l aboration with I .  S tepanov, and in 

wh ich the theoretical and methodological parts belong to me ;  and  a lso The Science About 

Socia l  Consciousness. I n  a pub l ic  academic lecture, I out l i ned  the appl ication of the same 

poin t  of view to the teaching about the developmen t  of socia l  techno logy, etc. Here, by 

and l arge, I wi l l  have to bri ng together into one whole  the ready e lements. But all of this  

should, according to my plan, enter a new cyc le  of works for which the presen t  work wi l l 

serve as a general bas is, and wh ich I hope to accompl ish not on ly  with my own efforts. 

If n i ne  years ago my attempt turned out to be !deo logica l l y  premature, today the 

whole matter is qu ite d ifferent. The experience of the pas t  years, the years of great d isor

ganization as wel l as of great organizational attempts, have engendered in the ent i re world 

a sharp need for the scient ific statement of organ izational quest ions. Partial appl ied 

sciences of this type arc being developed- about the organ ization of a workshop, the organ

izat ion of an  enterprise, an inst i tut ion genera l ly, an army ... 

Those concerned are i ncreasingly begi nni ng to fee l  the i nadequacy and shaky empi

r ic ism of these attempts, the necessi ty to broaden the task, -although they fa i l  to 

approach its worl d  sca l e  and universal regu larit ies. I n  G ermany, 2-3 years ago, one profes

sor (Pienge from MUnster) arrived , apparently qu ite i ndependent ly ,  and on d ifferent  
I 

grou nds, even at the formu lation of the i dea of "Al lgemeine Organisat ions lehre," which 
co i n c i d es with the t i t le of this  book ;  but  he understood by this  on ly the science of human 

organizations, and besides, only with i n  the framework of the i r  planned fu nction ing ;  
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beyond the general approach to th is question, i n  a pamphlet containing three lectures 
which were read at the Munster Un ivers ity, he has not gone so far. 

Fortunately, it wi l l  apparently not be necessary to await for the time when the 
Europeans wi l l  independent ly repeat w h a t  i s  a l rea dy  d o n e .  At least, in  Russia- I can 
state with great joy that my hope for the connde-collaborators joining me is  fina l ly  justi
fied. A number of young, and even not so young, scientists have definitely adopted the 
path of tektological i nvestigation, applying i ts methods and the most firmly establ ished 
conclusions to various vital questions of practice and science : concern i ng state-economic 
plan, programs and methods of pedagogy, analysis of transi tional economic forms, socio
psychological types, etc. I n  the l i terature, so far the resu l ts are not great in quantity ; but 
the work goes on- vital, stubborn, convincing work. 

Welcom ing comrades to common endeavour, I ded icate th is book to them. 

Moscow 
19, November, 1921 A. Bogdanov 
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What Is Organizational 

Science? 

1. The Un ity of the Organ i zat ional Poi nt of View 

i. The Organizational Activity of Mankind 

In the struggle  of man kind wi th the e lements, i ts aim is dominion over nature. 

Dominion is a rel ationship of the organizer to the  organized. Step by step, mankind 
acquires control over and conquers nature ; thi s  means that step by step it  organizes 

the universe; i t  organizes the u niverse for i tself and in  its  own interests. Such is 
the meaning and content of the age-l ong labour of man kind. 

Natur� resists elemental ly and b l ind ly wi th the terr ib le strength of its dark, 
chaotic, but innumerable and i nfin i te army of elements. I n  order to conquer i t, 
mankind must organize i tsel f  into a mighty army. Unconsc iously, i t  has been doing 
this for centuries by forming  working collectives, ranging from the smal l prim i ti ve 
communes of the primord ial epoch to the contemporary cooperation of hundreds 
of mi l l ions of people. 

If mankind had to organize the universe only with the forces and means 

given to it by nature, i t  would  not have any advantage over the  other l iv ing creatu res 
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which also fight for survival against the rest of nature. In its l abour mankind uses 

tools, wh ich i t  takes from the same external nature. Th i s  forms the bas is  of its 

victori es; it is thi s  wh ich l ong ago provided and continues to prov ide man k ind with 

a growing  superiority over the s trongest and most terrib le  giants of elemental life 

and which distinguishes it from the rest of nature's kingdom . 

An even more difficult problem for mankind is to i nd iv idua lly and co l l ective ly 

organize itself and its own efforts and activities. In the complexi ty of the human 

organ i sm and society blind and confl icting elemental forces arc h idden, at times 

as terrible and destructive as the forces of nature, the dark mother of manki n d . 

Fate has made us witnesses of the most destructive and monstrous explosion of 

these forces ; human his'COry speaks clearly about them: the chain of centuries, 

covered with fi re and blood, fu l l of the horrors of s tarvation , exhausting  labou r 

and the helplessness of millions side by side with the parasitic luxury and crue l  

rule o f  the few. The self-organization of  mankind i s  a s truggle with i ts own i nternal 

b io logical and soci al pr imordial forces; for this mankind needs tools j ust as much 

as for its struggle with external nature, although different tools, name ly  the 

instruments of organization. Mankind formed these tools with great difficu lty 

and sacrifice. 

The first such instrument is the word. Every consci ous collaboration of 

people is organ ized by means of words : a call to labour in the form of a request 

or an order un it ing the workers , divis i on among them of tasks, i n d icat ion of the 

sequence and relat i onsh ip of their acts, encouragement to work wh ich concentra tes their 

efforts, warn ing about  the lack of agreement , work stoppage, regrouping, change 

of direction of efforts-al l  these things arc carried out by means of words. Gigantic 

collectives arc created by the force of a word; gigantic collectives arc governed by it. 

People of XXth century have seen how the command of the most i n s ign i ficant 

indiv idual has directed millions of  people into an unprecedented hell of i ron and 

dynamite, of mu rder and destruction. It  was not for nothing that ancient thought, 

profound in i ts naivety, begat the myth about the creation of the worl d by the 

word, and believed in the infin i te power of the word over the elements: water 

and mountains, storms and tempests, disease and death had to obey the person 

who knew and uttered an appropriate word. The organizing force of the word 

was made into a fet ish and generalized over the �ntire un i ve rse , and th i s  did not  

slip away from the pr imi tive consci ousness a s  m uch a s  it docs from the con temporary 

mind. 
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The second Instrument of organ ization, finer and more complex is the idea. 

The idea al ways appears as an organizat ional scheme, whether i t  comes out in 
the form of a techn ical ru le, sc ientific knowledge or artistic conception, whether 
it is expressed in terms of words, by other signs, or through art images. A techn ical 
idea coordinates the efforts of people in a di rect and manifest fashion; a scientific 
idea, as an instrument of a h igher order, does the same th ing bu t more ind i rectly 
and on a larger scal e, of which a stri king i l l ustration i s  the scienti fic technology 
of our own epoch; an artistic idea serves as a J iv ing means of ral ly ing the col l ective 
toward a un ity of perception, fee l ing and mood; it rears an indi vidual for his l i fe 
in society, prepares the organ izational e lements of the coll ective and introduces 
them into its internal order. Ancient thought vaguely real ized the organizational 
role of ideas, seeing in them the gu id ing i nstructions from above; the latest though t , 
however, has i n  most instances l ost even th is consc iousness. 

The thi rd instrument i s  social norms. Al l  of them�ustom, law, morals and 
decorum-establ ish and regul ate the rel at ions among peopl e in a col lective and thus 
strengthen thei r connections. Social norms were understood by the concrete 
consciousness of patriarchal times as the behests of ancestors or commands of gods, 

the revered forefathers who organ ized the col lecti ve l i fe ;  and the l atest abstract 
thought, not able to penetrate into the socio -organ izational nature of these norms, 
looked for thei r basis in the emotional experiences of separate individuals. 

Where does mankind obtain such instruments as speech, i deas and norms? 
Not from external nature, as in the case of material instruments, but from its own ; 
from its own activities and feel i ngs, from its  own experience. All of them are 
products of organized experience, real i zed by mankind in the course of thousands 
of years. The word is not an empty sound, but a social crystal of notions and 
asp i rati ons transmitted from man to man; and such are also other more complex 
forms of i deology. 

The entire content of human l i fe has unfolded before us and is now 

possible to sum up. The old teacher of scientific socia l ism, Engels, expressed i t  
by a formula :  production o f  people, production o f  thi ngs, and production o f  i deas. 
The concept of organiz ing action is h idden in  the term"production." We shal l ,  
therefore, make this  formula  more prec ise :  organization of the external forces of nature, 

organization of human forces, and organization of experience. 

What have we discovered? Man ki nd  has no other activi ty except organi zational 
activity, there being no other problems except organ izational problems. 
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But do we not also sec everywhere destructive activities and disorganizing 

problems? Yes, but this is a particular instance of the same tendency. If soci ety, 

classes and groups collide destructively, disorganizing each other, they do so precisely 

because ea ch collectiv e a im s  at an organization of the world and of mankind 

for itself, according to its own ideals. This is the result of the separateness and 

isolation of organizational forces; the result of a lack of their uni ty and com mon, 

harmonious organization. This is the struggle of organizational forms. 

Thus the conclusion is supported that all the interests of mankind are 

organizati onal. But it follows from this that there cannot be and should not be 

any other point of view on life and the universe other than the organizational point 

of v iew. And if ti1i s is not as yet realized, it is only because the thinking of people 

has not yet completely broken out from the membranes of fetishism which obstruct 

the path of its evolution. 

ii. The Organizational Activity of Nature 

Well, let it be so: we arc organizers of nature, of ourselves and of our experience ; 

we shal l the n  consider our practice, cognition and artistic creations from the organizational 

point of view. But is elemental nature an organizer? Wi ll it not be a naive subjectivism 

or poetic fantasy to apply to her events and actions the same point of v i ew? 

Yes, certainly nature is the first great organi zer and m an him self i s  only one 

of her organized products. The simplest of living cells, which can be seen only wi th 

thousand-fold magnification, surpasses in the complexity and perfection of its 

organization all that man can organize. Man is still a student of nature and a rather 

poor one at that. 

But if the phenomena of life can be investigated and understood as organizational 

processes, are not there in addition broad regions of the "inorganic" universe, or dead 

nature, which are not organized? Yes, li fe is but a tiny part of the universe, los t 

in the ocean of infinity; this docs not mean, however, that the lifeless and the 

"inorganic" arc unorganized. Until recently, this old error reigned over the thought 

of man kind just because of man's organiza tiona l weaknes s. It is now coming to an end. 

Today, science destroys previously impassable boundaries between living and 

dead nature, fil ling the gulf between them. In the world of crysta l s were di scovered 

some of the typical properties of organized bodies, which had been considered before 

as excl usive characterizations of life. For instance, in a saturated solution the crystal 
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changes i ts form by an "exchange of matter � ' i t  also restores damages to its form, 

as i f "heal ing i ts own wounds;" and undEr certa in  cond itions of saturation it 

"multip l ies : '  etc. And the connections between the real m of crystals and the remainder 

of inorganic nature are such that it cannot be mai ntai ned that there are some 

fundamental and uncondi tional d ifferences between them. Among l i qu ids there 

are formations cal l ed ''flu id  crystals" \Wlich possess most of the crystal l i ne properties. 

And the "l ife-l i ke crystals" of Leman,  obtained under known temperatures from 

ethylene ether, are capable not on ly  of mu l ti p l i cation by divis ion and "copulation ," 

that is amalgamation in  pai rs, but a l so of feeding and growth by assimi lation of 

matter, and of moving l i ke an amoeba : al l the crucial properties which are usual ly 

held to determine the l ower un icel l u l ar organisms. 

Also, in the atmosphere saturated with steam, an ordinary drop of water 

on a blade of grass grows and multi p l i es through divisi on. And its surface l ayer, 

physical ly analogous to an elasti c fi lm,  "protects" its form s imi larly to the thin ,  

elastic membranes of  many l iv ing cel l s, such as  bacteria. 

It wou l d  be strange to consider as "unorganized" the harmon ious, titanical ly 

stable solar systems and their p lanets which were formed over myriads of ages. 

I n  contemporary theory, the structure of each atom, i n  its  type, with its  amazing 

stabi l i ty based on the immeasurab ly fast, cyc l ica l ly-cl osed movements of its e lements, 

is the same as that of the solar system . 

Complete disorganization i s  a concept without mean ing. I t  is , in real i ty, 

the same as naked non-being. For a complete d isorgan ization i t  is necessary to assume 

a complete absence of connections ; but that which has no connections cannot 

present any resistance to our efforts, and only i n  resistances do we learn abou t 

the existence of th i ngs; consequently, for us there is no  such th ing as comp lete 

disorganization. And to th ink  about absolute disconnectedness is poss ib le on ly 

verbal l y :  i t  i s  not poss ib le to put into such words any real , l iving representation, 

because an absolu tely i ncoherent representation is not representation at al l-

general ly  i t  is nothing. 

Even the imaginary empti ness of interplanetary space- the interplanetary 

ether- is not deprived of lower, e lementary organization. Th i s  organization possesses 

resistance ; motion can penetrate it only with a l im i ted veloci ty ;  and when the  

velocity of  a moving body i ncreases, then, i n  accordance w ith the ideas of  contem· · 
porary mechanics, thi s  resistance also grows, at fi rst wi th an imperceptib le s luggish

ness, then faster ;  and in the l im it, equal to the speed of l i gh t, it becomes qu ite 
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indeterm inate and i n fi n i te ly large. 

Thus, the experience and ideas of contemporary science lead us to the on ly 

i n tegral , the only monistic understanding of the un iverse. I t  appears before us as 
an i n fin i te ly unfol d ing fabric of al l types of forms and levels of organizat ion, from 

the u n known elemen ts of ether to human col l ectives and star systems. All these 

forms, in the i r  i n terl acement and mutual struggle, i n  the i r  constant changes, create 

the un iversal organ izational process, i nfin i te ly spl i t  in i ts parts, bu t  continuous 

and u nbroken in  its  whole.  

2. The Unity of Organizational Methods 

Such is the organ izati onal poi n t  of view. I t  i s  perfectly si mp l e  and immutable 

in its  si mp l i c i ty. What does i t  give us ,  what paths does i t  open before us? 

Prac tice and theory wou l d  benefi t l i ttl e i f  the enti re matter came to the 

ph i l osoph ical pos i tion tha t"cvcryth ing is  organization ." Methods arc necessary 

and important  for practice and theory. I n  th i s  regard, the i n ference is c l ear :  

"a l l  methods arc i n  essence organizational. " The problem, therefore, is to understand 

and study every method as organizational . Th is may be a great step forward, but 

only on one condition : organ izational methods must be amenab le  to scientific 

general i zations. 

I f  organizational methods were d ifferent i n  d ifferent fiel ds, if , for examp l e, 

the organization of th ings, that is technology, had l i tt le i n  com mon with the methods 

or organ izat ion of people, that is economics or the organ ization  of experience, that i s, 

the un iverse of i deas, then mastery over them wou ld  not  be fac i l i tated by a mere 

label l i ng of a l l  of th em as organizational . I t  i s  qu i te a d ifferent  story ,  if after in 

vestigation i t  turns ou t that i t  is possi b le  to establ ish between them a connection, 

kinsh ip ,  and p lace them under common l aws. Then the study of that connection 

and those l aws wou l d  perm i t  man to gain mastery over those methods and to · 

develop them in a planned fash ion ;  such a study woul d  become one of the most 

powerfu l  instruments of any practice or  theory. What i s  i n  fact true, the first or 

the second?  

The deepest d ist inction which i s  known to ex i s t  i s  that between the spontaneous ly 

bl i nd  act ion of natu re and the conscious ly p lanned efforts of peop l e .  I t  i s  here that 

we shou ld  expect the greatest heterogeneity of methods and the greatest l ack  of 
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unity. I t  is best, therefore, to begin our investigation at thi s  point. 

First of al l ,  our investigation runs against the fact of man 's imitation of nature 

in his modes of organizational activi ty. 

Natu re organizes the resistance of many l iv ing organisms against the action 

of col d by covering them with fluffy furs, feathers or other membranes which transmi t  

l i ttle heat. Man ach ieves the  same resu lts i n  a s im i lar way by  making warm c lothing. 

Elemental evolution has made it poss ib le for fish to move in the water; for thi s  

purpose the fish has deve loped a defin i te form and body structure. Man gives a 

simi lar form to his boats and sh ips and, moreover, reproduces i n  them the structure 

of the fish skeleton : the keel and frame correspond precisely to the spine and ribs. 

The seeds of many p lants and animals with flying membranes, etc., move from p lace 

to place by means of "sai l s ; " man has mastered the method of sai l i ng and used i t  

widely throughout  h i s  h istory. The natu ral instruments of  animals, such as the  

fangs and c laws of  predators, most l i ke ly  served as models for the knives and spears 

of prim itive savages, etc. Many such examples can be found i n  the history of man . 

The very possi bi l i ty of im i tation is, i n  essence, a sufficient proof that between 

the elemental organizational work  of nature and the conscious ly  planned work of men 

there is not, i n  pri n ic iple, any impassable d ifference. There cannot be imitation 

where noth i ng i s  in common. 1 B u t th i s  b a s ic s i m i l a r i ty s ta n d s  out even more vis ib

ly a n d  c o nv i n c i n g l y where man, whi l e  not im itating nature, develops organ izational 

devices which he later discovers to exist in nature. 

The enti re h i story of the evolu tion of anatomy and physiology is ful l  of 

discoveries of mechanisms in the l i vi ng organism, from the very simple to the most 

com p l ex ,  w h i ch  w ere  p r ev i o u s l y  i n ve n te d  i n d e p e n d en tly  by p e o p l e .  

For instance, the skeleton o f  man 's motor apparatus represents a system of varied 

levers which has two blocks (one for the neck and one for the eye muscle) ; but  

levers were used by people  for the movement of weigh ts  thousands of years before 

this phenomenon was explai ned by anatomists, and bl ocks were used for many 

hundreds of years. Sucking and force pumps contai n ing val ves were bu i l t  long be-

1 "This is a sufficient proof of the essential homogeneity o f  the organizational functions 
of man and nature: an idiot cannot imitate the creativity of a genius, a fish the eloquence 
of an orator, a lobster the flight o f  a swan ; imitation is everywhere constrained within the 
bounds of homogeneity. (Tektology, Vol. 1 ,  p.23) 
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fore the discovery of a s im i l ar apparatus i n  the heart. Also, musical i nstruments 

contain i ng  resonators and sound membranes were invented l ong before the 

structu re and functions of  the vocal organs i n  an i mals were understood. S im i l ar ly, 

i t  i s  most l i ke ly that the first gazhering l enses were made in  an unconscious im i tation 

of the c rystal l ine  l enses of the eye. And the organ izat ion of electrical organs in  a 

fish was i nvestigated after the physici sts constructed condens ing batteries i n  

accordance wi th the same principle. 

These are the most obvious examples from one restricted fiel d ;  many more 

can be c i ted.  But here i s  another comparison : the socia l  economy of man and that 

of h i gher insects. I mitation between them i s  out of the question. Nevertheless, 

there is a stri k ing paral l e l i sm in the manner of production and in the forms of 

co l l aboration used by them. The construction of complex, subdiv ided dwel l ings 

in the case of term i tes and ants, and the "cattle-breeding " of many ants which keep 

grass aph i des as a kind of mi l ch cattle, are genera l ly  known facts. There are also 

found  the begi nn ings of agricu l ture in  some American types: the weed ing of grasses 

around su itable food cereals. Most l i ke ly,  a s im i l a r  begi nn ing in agricu l tu re was 

made by man. Also, the cul tivation of edib l e  mush rooms i nside the anth i l l  by 

the l eaf-eating ants in Brazi l i s  quite wel l establ ished.  The wide col l aboration and 

comp lex d iv i s ion of l abour among social i nsects are aga in wel l  known . True, the 

div is ion of labour is pr imari ly  "physidogical � ' that i s, i t  i s  d i rectly re l ated to the 

spec ia l  structure of the organism in  various groups, such as workers, sol d iers, etc . ; 

but i t  i s  necessary to note that among men the or ig ina l  d ivis ion of labour was 

precise ly physiological and that it was based on the  d isti nction between male, 

female, adu l t, i nfant, and aged organism. The organ ization of ants i s  basical l y  

patriarchal i n  natu re ;  moreover, the queen ant is  not the l eader a t  work  and  has 

no power in her communi ty, but is its  l i vi ng  cosangu inaous bond_ There is reason 

to suppose that in pr imitive forms of matriarchy among people  the first mother 

performed a s im i l ar role. Besi des, among many an ts there i s  an embryonic 

au thori tarian div is ion of labour i n  the form of "slavery.;" according to some 

authori ties, term ites have l eaders among the  castes of warriors- "officers" 

and subordinated "sol diers. " F inal l y, there i s  reason to bel i eve that ants have 

_some methods of communication, permi tt ing them to transm i �_g_u i te compl
_
e� 

i nformation wh ich i n d ica tes  the "articu late" nature of these methods ; but i t  

i s  not  known whether the "speech" i s  i n  terms of sound o r  tacti l e  s ignals i n  wh ich 

d i fferences i n  the contac t of fee lers serve as s ignal s ;  the latter appears to be the 

more probable. 

Such i s  the organi zational ly-cul tu ral paral l e l i sm which arose umJcr the 

completely independent evol u tion of both si des : and i t  can be rruintaincd wi thout  a 
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doubt that the common ancestors of peop le  and i nsects were not at all social 

animals. 

And so, the path of the elemental l y-organized creations of nature and the conscious-

ly organized work of man can and must be su bjected to scientific genera l izations. However, 

the old thought drew i ts own " impassable" boundaries not only in this case, but also estab

l ished a number of other differences- "absolute"  differences in essence. One of such dif

ferences- that between " l iv ing" and "dead"  nature- we have al ready cons idered, and it tl.D"ned 
out that from the organizational poi nt of view it is not at al l impassable, that i t  represen ts 

a difference i n  the degree of organization only. And we saw quite parallel o rgani zational 

combinations on each side of this border- processes of the "exchange of matter, " "pro

pagation, n and the "restoration of disturbed forms" in the illOrf;lllic \\OI"Id, etc. I t  is now poss ib le  

to c i te o t h er str i k i n g  i l l u s trat i o n s  of th i s  bas ic  homogenei ty. Solar planetary sys

tems on one level of the l adder of i norganic forms, and the construction of the atom as rep

represented by contemporary science on the other, represent a characteristical l y  central ist 

type : one "central " complex- the sun or the positive el ectrical nucleus of the atom- ap

pears as chiefly determi n ing the motion and relationsh ips of other parts and the whole. I n  

the realm of l i fe, the central ist type is one of the most common : i t  i s  sufficien t to recal l 

the role of the brain in an imal organisms, rulers i n  autocratic social organ izations, and the 

queen among bees and ants, etc. The second very widespread type represents a combination 

of a firm or e lastic membrane wi th a more mobi le l i qu id  or less stable content. Thi s  

appears to be a form of  equ i l ibr ium of most p lanets i n  the universe or  i n  the s imple drop of  

water i n  which the membrane creates a surface l ayer with its own properties ; but the same 

form of construction is common in the vegetable world, and is not infrequent in l ivi ng cel l s  

a n d  a .m u l t i tu d e  of organisms clothed i n  an external skeleton. 

On a wider scale, periodic osci l l ations or ''waves" are the most widespread 

method in nature of preserving or restoring  equ i l ibria. This is a ki nd of general model 

for innumerable processes of the inorganic wiverse, from the ones directly observed 

to those received by science on the strength of theoretical necess ity: waves in the air ; 
heat vibrations i n  hard bodies; electrica l ,  l ight, ailcf''lnvisible" rays ranging from 

hertzian waves to x-rays ;  and at the other end of the .universe, the ' 'rotation" of the 

heavenly bodies, can al l be conceived as complex periodic osci l l ations . . . . .  

But th is  model is also appl icable without l im i t  to the realm of l i fe ;  almost al l of 

the l i fe processes are of the periodic osc i l l ati ng  type. Such are the pu lse and breath ing , 

work and rest, and the vigi l ance and s leep of organisms. The replacement of 

generations represents a series of waves superimposed one upon the other; i t is 

the real "pulse of l i fe" i n  centuries, etc. 
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M ost ph i l osophers and many psychologis ts su bscr ibe to the other impassable 

boundry between the "physical " and "psychical." Here again i t  i s  poss ib le  to maintain 

the exi stence of a complete d ispari ty of organizational meth ods. However, the 

same  ph i l osophers and psychologists recogn ize, to d ifferent degrees and under 

d ifferent l abels, the paral le l ism of p sych i c  phenomena wi th the physical nervous 

processes. But para l l el ism means precisely that the rel ationsh i p  of elements and 

combinations on the one side corresponds to the  relat ionsh i ps on the other; that i s, 

it denotes the  bas ic un i ty of modes of organ ization. How i s  i t  possib le  for a 

" p s y c h i c  image" to correspond to the " phys ica l  object,"' i f  the parts of the one were 

not jo ined sim i lar ly to the parts of the other? And, for examp le, the same 

osc i l l at ing rhythm of work and rest, wh ich is pecu l iar to physical processes i n  the 

organ i sm,  is d i scovered to be quite paral lel in the psychical processes ; and i t  is often 

observed i n  the p syc h ic processes even when i t  is not yet poss ib le  to ascertain 

visual l y  the physiological changes ; even .  if, let us assume, in the form of "waves of 

attention. " And any product of "sp i r i tual "creat iv i ty- a scientific theory, a poetic 

work, a system of legal or moral norms-has i ts own "architecture, " and represents 

a su bd iv ided tota l ity of parts, perform ing a variety of functions complementi ng 

each other :  the pr incip le of organization is the same i n  each physiol ogical organism.  

Thus ,  everywhere we see a un i ty of organizati onal methods : i n  psychical and 

physical  complexes, i n  l iv ing and dead natu re, i n  the work of elemental  forces and 

in  the conscious activ ity of peop le. So far this u n i ty has not been prec isely 

establ i shed, i nvest igated and studied : there has not yet been a general organizational 

science. Now i ts t ime has come. 
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3. Th e Path to the Organi zational Science 

i .  The Organizational Point of View in Prim itive and Rel igious Thought 

Although th is science does not as yet ex ist, its basic point of view was con
ceived during the first steps of mank ind, together wi th the beginning of speech and 
thought. 

The first word-concepts were designations of human labour actions ; these 
designations were completely natu ral ,  because they were shouts of exertion and 
labour interjecti ons. When reproduced in the absence of such exertions, they 
expressed an aspir it ion, a cal l to it or its l iv ing representation. Consequently, they 
were aroused by everything which was a sufficiently vivi d reminder of it. Here is, 
for example, the primary root "rag," wh ich in Aryan languages means "razbivat' " 
(to break) ; from i t  origi nate our words "vrag' (enemy) , "razit' "(stri ke) , " raz" 

(once) and the partic le  " raz" i n  verbs. " Rag" probably represented s imply a growl 
during the stri k ing of a b low; this word cou ld  appear on the scene not only wh i l e  
one was stri king a b low or  express ing a cal l to  i t,  bu t under the most varied cond i tions 
having a connection with such a cal l :  at the sigh t  of an enemy or a thought  about h im,  
at the s ight of arms which were used for stri k ing the  blow, or  at a resul t  of  the b low; 

that i s, at the s igh t  of someth i ng broken or fractured, etc. Al l of this was designated 
or, more correctly, marked by the same sound ;  thanks to the original vagueness 
about the mean ing of root words, each of them coul d  become a point of departure 
for the deve lopment in  the futu re of thousands of other words wi th increasingly 

ramified yet also i ncreasingly more definite meani ngs. 

From the very same vagueness arose the basic condition of man 's though t 
about nature : the  basic metaphor. A metaphor, which l i teral ly means a "transfer;" 
is, general ly, the use of a word denoting one phenomenon to denote another Jflenornenon 
having something i n  common with the first;  for example ,  when a poet cal l s  the  
dawn "bloody, "  the spring "sweet" or the sea "ferocious,"he i s  speaking meta
phorica l l ly .  The d i stant ancestor of the Aryan people  did not know the mean ing 
of the metaphor, but  natu ral ly  used the same root " rag' when he observed or imagined 
some shattering action of elemental forces, such as a fal l ing rock breaking and crushing 
everything in  its  fal l  or a storm breaking trees, etc. E lemental action was denoted 
by the same word as human action. This i s  the basic metaphor. Without i t, people  
would  not be ab le  to tal k about external nature and, consequently, develop concepts 
about i t :  thin ki ng about the universe woul d  not have been poss ib le. 
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With the basic metaphor mankind crossed the deepest gu l f  of i ts exper ience ; 

i t  c rossed the boundary between i tse lf  and i ts age-long enemy, the elements. The 

basic metaphor is the first embryo and prototype of the un i ty of the organizational 

poi n t  of view on the un iverse. The word served as an i nstrument of organization 

for socio-hu man acti v it ies ;  among other i nstruments ,  it was used for the un i ficat ion 

of human experience in re lati on to the activi ties of the external worl d ;  these and 

other act iv i t ies were principal l y  genera l i zed i n  the organi zational sense. Pri mi tive 

though t d i d  not consti tu te a system or a "worl dview ;" word-concepts were rel ated 

too c lose ly  to d i rect actions and were not though t  of i n  the i r  own separate connections 

and grouped speci fical l y  i n to one whole. A spec ific organization  of words began 

to appear at  a h igher l eve l of evol u ti on ,  exactly at the ti me when in l i fe itse lf  

though t began to separate from the physical - l abouring efforts, when there appeared 

a d iv is ion of peop le  i n to leaders and execu tors, organ i zers and the organi zed. 

Where one person consi ders, decides and orders, and the oth er execu tes, there 

appear as i f  two poles : the pole of though t and the word on the one hand, and 

the pole of muscular work on the other. The l eader, such as a patri arch or a war 

ch ief, had to pu t  together in his head a p lan of an often very comp l ex and extens i ve 

nature, cons ist ing of a great number of actions to be executed by other peopl e 

su bord inated to h im ; i n  th is p lan thought  images or notions natural l y  un i ted 

among t h e m se l ves , n o t  w i th  the acti ons wh ich were l ater to be real ized separate ly ,  

al though they were dependent upon such acti ons. In  th is way an i ndependent 

organ izat i on of thought  was conceived, th ough t as a syste m ;  wha t  is imprec ise ly  

called a worl dview or ,  more correctly, an understand ing of the worl d .  

With th i s, the i n i tial un i ty of the organi zational point of v iew i s  not only 

preserved, but  a lso strengthened. The organization of though t, of course, was 

determ ined by the organ izati on of labour, whose ends i t  served .  And in the realm 

of l abour i t  was exactly the coordi nati on of organ iz ing and execu t ing actions i n  

the i r  i nseparab le un ion  that was typical . General l y ,  al l actions were conceived i n  

this way, not on ly socia l l y- labouri ng i ndiv idual human acti ons , b u t  even al l e lemental 

acti ons. If the act of a man was not sti pu lated by the  instruct ions of another person 

(the organ izer) , it was taken that the man instructed h i msel f, that he  was his own 

organ izer ;  thus there appeared in h im  two s ides-the organizati onal or leading, and 

the execut i ve or pass i ve ; the first was cal l ed the sou l ,  the second the body. The 

same was true of any com plex of external nature : an imal ,  p l ant, stone, stream, 

heaven ly  body, a l l  that was perceived as someth i ng  acti ve--an d  noth i ng e lse existed 

for pr im i t i ve thought-- .t l l  W d �  men tal l y  organ i ted acwrd i ng to the �cheme :  "soul
body. " Consequent ly ,  the genera l  un i ty o f organ i tal ional  me thods w,l!> d i rec t ly  and 
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naively acknowledged. And the method of th inking itself, as we have seen, was 
taken in ready form from the very p lace from wh ich i t  originated ; that is, from 
soc ia l  p ra c t i c e  a n d  the sphere of production. 

On this l:asis, the many errors and''superstitions" of our remote ancestors and 

contemporary savages become clear and natural .  Such, for example, is the  be l ief 
that incantations of magic words can affect objects of external nature and change 
the course of elemental phenomena. H uman actions were considered to be determined 
by words ; namely, by instructions or orders from the organ izer. If i t  is bel i eved 
that the or�ni1ation of elemental actions is the same, then i t  is obvious that they obey 
words ; bu t, to be su re, the words of a competent organizer spoken in an appropriate 
way, inte l l igi bly for the object or the e lement in question . I t  is not in vain that 
"mir" (universe) i n  the Russian language properly denotes "commune;" for the 
naive· consciousness the same connections and rel ationsh ips ex ist in the 
commune a s  i n  the entire un iverse. This is an i nevitable stage in  the evoluti on 
of the organizational consciousness. 

The original un i ty of the organizational point of view is preserved through
out the entire epoch of the authoritarian mode of l i fe. Its worl dview takes the 
form of "re l igions" which present the structure of the un iverse either according to 
a partriarchal , ancestral or feudal structure ; i n  the earl ier rel igions separate ancestral 
gods exist, then come tribal gods ; in the more developed societies, there is a chain 
of many gods i n  wh ich petty gods are the vassal s and the more important gods 
th e i r  s uze ra i n s ,  and at the head stands the un i ting god-sovereign ; moreover, 
the subordinate gods frequently pay a tr i b u t e  or b r i n g  sacrifices to the h igher 
gods. The practical mean ing of the bond between people  and gods consists precisely 
in that the gods ru l e  equal ly  wel l over people and th ings and are able, with i n  the 
l imits of the ir  field, to prescribe actions to th i ngs wh ich are desirable and advan
tageous to people .  The sacred books of these rel i gions-as an example may serve 
the j ewish B ib le,-present  encyc lopedias of the organizational experience of the 
times. I n  them i s  recorded the  h istory of  the world and  mankind, geography, in
structions on techniques of production, econom ics, the domestic relationsh ips of 
people, pol i tical structure, worsh i p, medicine and hygiene, etc. Al l  of th i s  was, 
from our point of view, stated qu ite d isorderly, as th ings accumulated and were 
wri tten down : sanitation is mixed up with worshi p and technology, pol i tics with 
geography and the ru l es concern ing fami ly ; but everyth i ng is deeply imbued with a 
naive unity of methods . And the l aws of nature and the laws of the l i fe of people 
are considered as perfectly homogeneous organizational prescriptions of the  div ine 
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power, and a l l  knowledge about them as its  "revelation ;" that is ,  as a s imple 

communicati on or publ ication of those prescr ipti ons. There i s  no  thought  

that the  processes of  nature, elemental and social l i fe can have the i r  own 

laws, d ifferen t for d ifferent fields of experience, that the subord ination of facts 

to the known regu larities and the obedi ence of peop le  to authori ty are th ings of 

a d i fferen t  order. 

Here, the growing, crystal l is ing experience is  a l ways, as i f  au tomatical ly ,  

compl emented according to the same scheme :  the sun dai l y  performs the path from 

east to west because it was so i nstructed ; s ickness develops i n  a defin i te sequence 

because i t  carries out a correspondi ng command, etc .  The widest, best understood 

truths in experience are the immutable prescript ions of a h igher div in i ty.  On the i r  

immutabi l i ty is based the enti re confidence of  peop le  i n  l abour calcul ations and  i n  

pl anned efforts. Certain ly, the divin i ty, as any other ru l er, can i n  a special case 

suspend or revoke the action of the esta b l i s h e d  l a w ; but  this wi l l  be an ex· 

cept ion, a "m i racl e," a special intervention wh ich,  of course, happens very in·  

frequent ly. Under th is concept are placed the seem ing disturbances of the 

customary tru ths of l i fe such as earthquakes, unprecedented epi demics and 

destructive floods, etc. Thus the very i dea of regu lari ty is  not u ndermined by them ; 

the noti on of a "miracl e "  serves as a sort of protecti on for i ts evol u tion, removing 

from i t  a l l  that cannot be put into man 's as  yet too weak cogn i tion.  

i i .  The U n ity of Organizational Methods i n  General izing Sciences 

The in i ti al un i ty of the organizational poi n t  of view was based on human 

weakness in l abour-experience and on the homogeneours authoritarian structu re 

of society. Evol ut ion, by overcoming th is weakness and creati ng new social relati on

sh i ps, led to a break-u p of the origi nal un i ty, to a spl i n ter ing of experience and to 

a change of i ts ent i re bond. 

The divis ion of labour became the foundation for a transformation of the 

social l i fe of people, general ly, and thought i n  particu lar. Step by step, special i zation 

was strengthened ; it narrowed the field of work for separate ind iv idua ls, but in 

return it raised the producti vi ty of work,and fac i l itated and accelerated the accu· 

mulation of experience. A blacksmith, tai l or, and farmer, each in h i s  own sphere 

mastered with  the greatest fu l l ness the ways and condi ti ons of production be· 

qucathcd by ,mccstors, but he himsel f l i ttl e-by-l i tt le, at fi rst impercep tibly  and 

later consc iou sly, perfected and dmp l i fied these methods. Even more easi ly  and 

frequently,a s imi lar progress occured through borrowing from the inhab itants 
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of o ther regions and countries ; th is became poss ib le with an exchange of goods 
engendered by the very divis ion of labour. In both cases, the old organizational 
point of view cou ld  not be retained; perfected modes and technical organizational 
ru les were not now prescriptions and revelations of gods : if they were produced 
independently, the absence of div ine in tervention was obvious ; i f  they were borrowed 
from without, then to submi t  to them as commands of alien gods was inadmissi ble, 
and i t  was only possi b le to; receive them as usefu l  knowledge and no more. 

Thus arose, s ide by side with the former sacred and conservative thought, 
different knowledge which was secular and progressive. I t  was naturally gathered 
and accumulated into branches of labour to wh ich it referred : knowledge con

cern ing agricu l ture, smithy, etc. It was transm itted oral l y  and practical ly from 
parents to chi l dren and from masters to apprentices. But as i ts mass grew th is  
became insufficient; i t  was written down and, at the same ti me, brought together 
into a system, but of a completely d ifferent kind. I t  was now organized in a way 
which permitted as l i tt le expend i tu re of labour as poss ib le  for i ts mastery and 
retention, according to the princ iple  of the "economy of effort." And this i s  a 
scientific p r i n c i p l e ; experience began to be organized into science or, more 

precisely, into separate sciences. Agricu l tural knowledge became the material for 
agronomy, the science of farm ing; blacksm i th 's knowledge became the material 
for metal l u rgy ;  that of m in ing for the science of mineralogy, etc. These are, as 
we can see, technical sciences. Their number grew wi th the ram ification of soc ial 
labour and the gathering of experience in a l l  branches of knowledge; there are 
hundreds of them today. 

This certa in ly does not mean that technical knowledge of one branch is 
appl icable to that branch only : the actual un i ty of human labour rules over its  
formal d ivision, and  organizational methods often prove to be  su itable far beyond 
the l imits of the field for which they were original l y  formed. For example, land 
knowledge was concerned with both land measurement and the numeration of 
time. Land measurement is genera l ly  necessary for the distri bution of plots in 
farming and for the requ is ite calcu lations concerning quanti ties of required seeds 
and quanti tites of expected produce, etc. I n  countries where high forms of agri
cul ture were first developed--in the flooded and ferti l e  val l eys of the great rivers 
of the N i l e, Tigris, Euphrates, I n dus, Ganges and Yangtze-Kiang - land measurement 
was even more necessary in order to reestabl ish each year the plot borders which 
had disappeared in floods. However, methods of land measurement did not become 
a s imple part of the science of farm ing. These methods- the measurement of l ines, 
angles, figures, and the explanation of their mutual relationships and dependence-
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proved to be a lso widely app l icable to engineeri ng and  the construction of canals, 

bridges, s lu ices, great roads, al l  kinds of bui l d i ngs, and subsequent ly to the black

sm i th- i nstrumen tal area as a means of establ ish ing  precise devices ; to pptometry 

for pol ish i ng  the l enses of eye-glasses ; to art as a basis of perspective ; to the  

jewel l ery busi ness for the pol ishing of  stones and to  m i l i tary techn ique for tak ing 

a precise a im,  etc . ,  without end.  Methods of l and  measurement spread to al l the 

fie lds of l abour and l i fe and, therefore, cou ld  not remain as the appl ied  knowledge 

of one fiel d ;  u nder the name of "geometry" they became a specia l  science of a 

general or "abstract" character. 

F rom the very beginn i ng, agricu l tu re requ i red a correct calcu lati on of the ti me i n  

the year, that i s, a "cal endar. " Th i s  calculation i s  on ly  poss ib le  by reference to the sun 

an d  other  heaven ly bodi es, by observing the periodic i ty of thei r  l ocations. In countries of 

the great river c ivi l i zati ons, these methods had to be developed to a h igh degree of prec i

s ion, because with the elem ental course of floods and the i r  dependence on solar heat 

at the  riverhead and over the entire stretch of the r iver, any, even the sl ightest, error i n  the 

calcu l ati on of time  coul d be fatal to the mass of peop le  and the i r  economy. Thus astro

nomy was born in agr icul tu ral practice. But agai n i ts methods and modes d i d  not rema in  

with i n  the l i m i ts of  farm ing, but  found a w ide  appl ication i n  a l l branches of  social l i fe. 

Calendars and the calcu l at ion of time are necessary everywhere, espec ial l y  in the techn ique 

of commun ication where distances are calcu lated by reference to time ; besides, only with 

reference to astronomical bodies it is possible to establ ish the precise d i rection at sea or in the 

steppes ; and later it was by reference to these bodies that man l earned how to calcu late 

wi th prec is ion locations in space- longitude and l ati tude, without  which long voyages are 

unth i n kabl e. And wi th the transition to mass production, and espec ial l y  to machi ne tech

nology, al l organ izati on of labour requ i res the d istribiJt ion of time in  hours and minutes, 

and someti mes in seconds ; and this concerns not on ly the ti metable of rai lways and trams, 

but also many other chem ical and metal l urgical processes as wel l .  Among other thi ngs, the 

prec i se exami nation  and coordination of innumerable hours, accordi ng to wh ich the l ife and 

work  of people are organized, i s  ach ieved only th rough astronomy. Through these 

methods is devel oped the only general system of measures, the metric system. The meter 

is a forty-mi l l i on th part of the earth 's meri d ian, which is the bas ic measure of the enti re 

system ; bu t i t  is only poss ib le to div ide this measure i nto parts wi th the a id of astronomy 

and geometry. Consequently, astronomy serves as a means of organ i l i ng not only separate 

branches, but the enti re production as a whol e ;  it is a rTl2ll5 of orienti ng  human efforts in 

time and space. 
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The science of accounting (calcu lation ) has an even more common charac ter: 
al l l abou r processes, merchandise and monetary c i rculation, and al l economic struc
tu res of society are based on the calcu lat ion of the labour force labour hours , , 
quantity of materials, instruments, and products, on a variety of arithmetical , 
algebraic and statistical computations. Here before us is also , obviously, a general 
organizational method in the form of an abstract science. 

The same can be said of other general sciences. I t  is not possible to• poin t  
to a branch of production in  whose organization are not used the data and methods 
of mechan ics, physics and chem istry- the sciences about the resistances and activities 
of external nature encountered by any human exertion. Logic is the science for the 
regu lation of any col l ecti ve discussion or reflection, wh ich in  the final analysis 
always serves as a means for the subsequent organization of efforts. The l ife sciences 
are the instruments of the control , coordination and harmonization of al l the l iv ing 
processes of man h imself, man as a labour force, h is  domestic an imals and cu ltivated 
plants, and also as an i nstrument for the technical subordi nation and use of any 
other l i fe i n  nature. The social sciences are a means of introducing regularity in to 
any col laboration of people, etc. 

Consequently, the general iz ing sciences are in  themselves the embodi ment 
of the unity of organizational methods i n  the entire sp l intered system of col l ective 
human activ ity. Despi te th i s, the i r  deve lopment d id not lead to the maintenance and 
strenghtening of the un ifying organizational poi n t  of v iew. On the contrary, with 
the growing special i zation of society and the accumulation of facts, they were 
isolated into separate sciences; . and later they disintegrated into finer special i ties, 
the number of which is now enormous. This sp l i n tering of science complemented 
and strengthened the operation of technology, with the resu l t  that the former 
naive uni ty of the organizational point of view disappeared from the social con· 
sciousness, and nothing new appeared in its p lace. The worl d of thought became as 
uncoordinated and anarchical as the world of practice : thei r  mutual bonds and 
the bond of the ir  parts in  real i ty, of course, did not cease to exist, but were concealed 
and disguised by formal separation. Such i s  the organizational experience of the 
bourgeois worl d, and such i s  its sci ence. 

i i i .  Popu lar Tektology 

No special ist can l i ve complete ly and sole ly with in  h is  special ity;  as a resul t 
of contact with other people h i s  knowledge and experience i nevitably go beyond its 
boundaries. For examp le, as  a consumer he must have an idea about the variety of 
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different products of other branches of l abour ;  as a father and husband,  abou t 

the consumpti on needs of h is  fam i l y  and the upbr inging of ch i l dren ; as a c itizen , 

abou t the matters of state, etc. But wh i l e  in h i s  own spec ia l ization  he a ims at a 

prec ise formu lati on of h i s  experience, at i ts certainty, com pl eteness, har mony 

and at  i ts sc ienti fic organ izat ion, i n  a l l  other fiel ds he i s  satisfied with m in imal , 

fragmentary knowledge and with uncertai n, vague, " narrow" or "worl d ly" 

experience. 

Th is worl d ly experience p lays a tremendous role i n  l i fe and serves as a strong 

cement for the uncoordinated and anarch ical col lective. And besi des, th i s  experience 

i s  comparative ly  homogeneous and un iform for al l the peopl e l iv ing in the same social 

env i ron ment. I n  sp i te of the lack  of a sc ient ific basis ,  i t  i s  d i s ti ngu i shed by the 

breadth an d common elements of its content. I t  relates to the most d i sparate 
aspects of l i fe :  to the organ izati on of th i ngs, at l east, in a domestic s i tuation,  to people 

in a fam i l y, to everyday re l at ions with neighbours and others, to the organ ization 

of i deas an d to so-cal led "social opi n ion. " 

I n  th i s  worl d ly  experience, which is not compl ete or sc ientifical l y  formed, 

bu t many-s ided and practical l y-v ita l ,  i s  reta ined a na ive un i ty of the organ izational 

poi n t  of view; it represen ts an elemental but a deep tendency toward the un i ty of 

organizati onal methods. 

General language serves as i ts main storehouse. True ,  a l so in th i s  field,  be

cause of spec ia l i zation, separate, partial branches, such as the techn ical l anguage 

of th is or  that profession and the term inology of th is  or that science are set apart as 
boughs i n  a tree;and social c l ass div is ions c reate even a wider d ivergence between 

the dia lect of the ru l i ng c lasses and the dia lect of the subordi nated masses. But  

there remains a su bstantial nucleus of l anguage wh ich forms an  i nd ispensable 

connection between groups and c lasses and a cond i tion for a suffic ient mutual 

understand ing  in their practical i n tercou rse. In it are crystal l i zed the e lementari ly  

formed traditi ons of  the  past and  the experience of m i l l en ia. 

General l anguage in al l i ts breadth preserves the basi c  metaphor. I n  i t, judgments 

or "suggest ions" concern ing human and social act ions are organ ized i n  the same 

way as those re l ating to elemental activ i ti es. For example,  the "su bject'' of a 

sen tence can be an an imate or i nan imate object, concrete or abstract, a symbo l  

for the  body, process or act ion ; the same verb and the same adj ect ive can appear 

as a predicate wi th a l l  these d i fferen t su bjects, that i s ,  as the i r  d i rect  charac ter ist ic .  

Corresponding to the d iv i s ion of the ru l i ng partiarchal fam i l y, al l  abstractions of 
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the real worl d arc to this day subdiv ided in to male, female and sexual ly  immature 
ch i l dren ; indeed, there is no other reason for the div is ion of nouns i n to male , 

female and neutral genders. Th is  disti nctive monism can be eas i ly traced th rough
out the ent ire grammar. 

No l ess strange and even deeper is the same tendency in the "lex icon " of 
language, that is, in i ts word material .  From the original roots denoting col lectively
labouring acts, posteri ty developed thousands of word-concepts and spread them 
over its fields of experience, both physical and psych ical . From the s ingle and same 
Aryan root mard, whose general meaning is  to break, smash, and through numerous 
transi tions and interval shades arose such words as the Russian "molotok" (hammer), 
and "ma l i i  " (smal l ) ,  "smert ' " (death) and "moree" (sea) , "molodo i"  (young) and 
"medlennl i "  (sl ow) ; the German"Meer" (sea) and "Erde" (earth) ,  "Mord" (murder) 
and "m i ld" (soft, del icate) , "Mal " (once) and "schwartz" (black) , etc. In al l of 
them there is revealed one and the same idea with sufficient study, which is  of 
immense importance for the enti re organizational experience- the idea of division 
of the wfto/e into parts, i n  different aspects and appl ications. 1 I n  Russian, 
the verb " kryt' " (cover) i s  related to a great number of words : " kora" (crust), 
" karen ' " (root), "korob"(box), "korabl " (vesse l ) ,  "cherep" (sku l l ) ,  "cherepakha" 
(tortoise) , etc. ; i n  other Aryan l anguages there are also many such words ; for 
exjl.mple, German "Korb, " French "corbei l le"  (basket), "ecorce" (bark) , 
"croute" (crust) ,  etc. I n  a l l  of them is h idden the i dea of one and the same 
organizational device, appl icable both to technology and elemental nature : the 
idea of a l i n kage between the l ess stable, but more tender content, and the more 
sol i d  casi ng which protects it from destructive external influences. From the Greek 
root " ag, " which again spread into other k indred l anguages, origi nate such words 
as "tattein" (to bui ld) ,  " tekton"  (bu i l der) , "taksis" (battle formation and, general ly  
order) , "tekhne" (trade, art) , "teknon" (ch i l d ) ,  and a mass of other anal ogous words. 

With the greatest heterogenei ty of th ese notions, al l of them contain the general i dea 
of the organizational process� 

1 For example, "malii" (small) is the result of division into parts ; "molodoi" (young) i� r�.
ated 

to the mearJng "malii' (small) ; "moree" (sea) is characterized by the greatest ease of diVJSlon 
of its water; "Erdc" (earth) means, first of all, soil, soft, loose, or easily �eparated ; ' 'sch�artz" 
(black) and Russian "smol" (tar) , "smola" (pitch) are related to the nonon about smeanng 
or staining with a substance which grinds or pulverizes. 

2 Therefore, I pro posed to denote the general or�nizational scien�e by t�e word fro m the 
same root-!'tektologia". Hegel already used this word, but only m relanon to the laws of 
organization tn ' living beinp. 
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The word often preserves i ts  organizational idea where the spl i n tered thought 

of man has al ready lost i t. For example,  the organ izational role of rel igion in  social 

l i fe s l i ps away complete ly from the everyday and average consc iousness of our 

epoch . Meanwh i l e, the very word qu ite cl early points to th is  role, whether i t  

origi nates from "re l igare" ("to b ind" in  Latin ) ,  o r  from "relegere" ( " to gather ") . 

Analogously, i f  not the content, then the use of the word "dusha" (soul ) i n  

Russian and  other k indred languages, i f  carefu l l y  traced, provides a cl ue to  one  of  

the darkest secrets of sc ience and ph i l osophy. I t  i s  often used i n  the sense of 

"organizer" or "the organizing princi p le ;" for example, such and such a person 

i s  "dusha" ( the sou l ) of such a business or society ; that is, he i s  an active organ izer 

at work or the l i fe of an organization ; "love is  the soul ofChr i st iani ty, " that i s, it 

is its organ izing pr inc ip le, etc. It i s  c l ear from this that "dusha" (soul ) is con-

trasted wi th the body prec isely as i ts organ izer or organ iz ing pri nc ipl e ;  that is, that 

we have here a s imp le  transfer on man orother th i ngs of the not ion about a certai n 

form of cooperation wh ich i nvolves the separat ion of the organ i zer from the executant, 

or au thor i tarian labour relations. This i s  the real sol ut ion to the problem concern ing 

how the i dea of the "sou l "  originated. In  th i s  instance, as i n  many others, the col lec· 

tive gen ius  of language happened to be superior to the indivi dual efforts of scient ists 

and spec ia l i s ts, the ch i l dren of the spl i n tered, anarch ical soc iety . 

Furthermore, worl d ly  experience is preserved in  more comp l ex forms of so

cal l ed  "popu lar wisdom: " i n  proverbs, parabl es, fab les, and tales, etc. Many of them 

are expressions of the widest laws of organi zat ion i n  society and natu re. For example, 

the proverb "where a th ing is thin ,  there i t  breaks" is a pictoria l  and u nscieAtific but true 

express i on of the most general law, accordi ng to which disorgan i zat ion occu rs at 

al l l evel s  i n  the universe. Whatever enti ty there may be, i t  starts to d isorgan ize i f  

on l y  at one o f  i ts poi n ts the resi stence happens t o  b e  i nsufficient  a s  compared to 

the activi ty of an external force : in the case of a fabric, where i t  is the " th i nnest; " 

the chai n, where i t  is not strong enough or has a rusted l i n k ;  th e o rga n i z a t i o n  

o f  p e o p l e ,  w h er e  i t s c o n nect i o n s  a re weakest; the l iv ing organism, where 

its tissues are least protected ; a sci entific or ph i losophical doctr ine, where the join ing  

of  concepts i s  vu l nerable to  cri tic ism, etc.  The  proverb "strike the  i ron whi l e  i t  i s  hot" 

is by no means on ly a techn ical ru l e  for the trade of a bl ac ksm i th ; i t  i s  also the 

pr inc ip le  of any practice and any organizati onal or di sorgani zat ional act ;  it poi nts  

to the necessi ty of u t i l i zing favourab le condi t ions i n  v iew of  thei r l i m i ted duration 

and the i rreversi ble mean ing  of the i r  l oss. This  ru le  i s  equal ly  important to a farmer 

as far as condi t ions for sowing or reapi ng are concerned ; and to a pol i tic ian or 

a strategis t  i n  respect of changi ng com bi nations of social or fight ing  forces ; and to 
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an arti st or researcher i n  the sense of a l ucky com bination of external c ircum
stances or psycho-physio logical conditions, scxal led " inspiration, " and to a person 
in l ove, etc. ;the proverb about the twigs wh ich arc eas i ly  broken by a ch i l d, and 
abou t the wreath made of them wh ich cannot be broken by a strong man, is a 
popular express ion of the idea of organ ization ; i t  is equal ly  appl icable to people, 
th ings and i deas. To be sure, not a l l  of the embodiments of popular wisdom 
embrace so widely and deeply the organizational experience ; nevertheless, al l of 
them relate to it not just in the narrow special ized sense, bu t more general ly  by 
means of a d ifusion through the l im its of separate branches of everyday practice 
and thought. However, th is monism of "popular te kto fogy" is not able by i tsel f 

to struggle agai nst the sp iri t  of special ization. With technological and i deological 
progress, it increas ing ly gives in to the ascendancy of special ization over social 
consc iousness. The fact is that worl d ly wisdom is  not on ly unscientific in its  
form, but also deeply stagnant in its  basic tendency ; i t  bel ongs to the past and 
aims to preserve i t; in  contrast, special i zation appears to be a progressive f i ne  of 
f i fe. However, by destroying  this naive and conservative monism, special i zation 
cal l s  for the bi rth of another monism which is scientific and· progressive, and 
as superior to i t  as it is superior to popul ar tektology. 

iv. Special ization and Transfer of Methods 

Special ization has led to a tremendous development of the coll ective forces 
of man k in� i n  labour and cogni tion. I t  has had, however, a limited motive-po wer 
for progress. Along with condi t ions fac i l itati ng and accelerati ng progress, 
special i zati on also contains retarding condi tions; at first, the ir  impact was negl i 
gib le, but i n  the course of time this  impact has grown to such an extent that now 
i t  i s  being converted i n to the present deep contradiction wh ich costs mankind 

so dearly. 

The benefit of special i zation arises, fi rst of al l ,  from the economy of efforts. 
The worker does not scatter them in various d i rections, but concentrates them in  
one ;  as  a resu l t, their action turns out to be more considerable, precise and perfect. 
Because the fie ld of organ izational experience is. narrower, mastery over it becomes 
easier; the acqui sition of sk i l l s  and methods becomes faster and more successfu l .  
Nevertheless, along with the economy of  efforts goes the i r  dissipation, which i s  
a t  first impercepti b le, but inescapabl e from the very begi nning. I t  flows from a 
weakening of the bonds among peop l e  and the connectedness of thei r experience. 
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This, first of a l l ,  is quite dearly displayed in the sphere of language. Because 
of the separation of fields of mowledge, things which are qu i te h'!mogeneous 
rece ive different  names, and llhus the complex i ty of language and the expend i ture 
of energy by each member of society in order to master i t  grow considerably. 
And th is  particu larly refers ID what is most frequently repeated in experience 
and, th i s  means, that wh ich is most frequently found in  speech. Thus, " death" 
in our l anguage i s  denoted differently : when i t  refers to people, we use the word 
"to exp i re ;" to animals, "to perish" or "to die" when it predominan tly concerns 
domestic an imal s ;  when i t  refas to fish, the fisherman says "to fal l  asleep, " and 
for crabs the spec ial term is used , "to stop whispering;" that is, to cease the 
rustl i ng pecu l i ar to them, etc. Most stri king in  this regard i s  the existence of a 
mu l ti p l i ci ty of words expressing the organizational process. We use the word 
"to organize" main ly in connection with people and institutions. For products of 
labour the general term "to produce"is used ;  but i ts mean ing  is exactly the same : 
to organize definite elements- in this case the el ements of the external environment

into a combination which is planned in advance. But i n  the construction industry 
the term "to bu i ld " i s  used ;  for example, to bu i l d  a house or bu i l d i ng;  and even in 
each of i ts branches a special word is used ; for example, i n  the case of a rai l road, 
"to lay"  the rai l road denotes lhe entire organizational process of rai l road bu i l d ing, 
as can be seen from the fact that the word "to bu i ld" is also natural l y  used there; 
bu t the use of the words "to produce" or "to organize"  wou l d  sound qu i te strange, 
though the idea wou ld  be no less precisely expressed, and the entire special character 
of the process cou ld be adequately pointed out by the addit ion of the word a 
"rai l road." I n the case of products, such express ions as "to manufacture, " " to prepare," 

"to execute," etc, are al so employed. But i n  add i tion, the same mean ing is expressed 
by a mass of special verbs in narrower branches : in the case of c lothes, "to sew;"  
moreover, by no means on ly  a mechanical act of sewi ng i s  imp l ied here, but the 
en ti re comp l ex organizational process i n  which sewing  i s  on ly  one of the operations ; 
in the case of weapons, "to forge," paintings ,  ''to draw;" books, " to write, " etc. 
Futhermore, there is a whole series of words relati ng to ideol ogical acts of the same 

kind ;  for example, "to create" · a work. · of art; ''to wri te" a treatise or a book, 

a novel or a p lay ;  ''to invent" an apparatus (with the shade of mean ing of organizi ng 
for the first  t ime) ; and "to discover" a J aw {organi zation of facts i n to a defin i te 
scheme ) . Sometimes, a designation is taken form the sphere of concepts of the 
oppos i te character, relati ng to disorgan ization : " to break a camp" or " to break a 
garden, "  i n  the sense of organizing with a requ is ite di sposi tion i n  space. The most 
gene ral term of human prac tice, " to do, " rneans at the same time " to organize" 
and " to cli sorgani:£e." 
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Elemental-organizational processes are partly expressed with the same words, 
partly with special ones, and in d ifferent sc i en ti fic branches by a variety of words. 
Such are the physio-chemical terms "generati on, " "formation" and the biological 
terms "adaptation," "evol ution, " used with many changing shades of meaning. 
I n  psychology, organ izational processes are frequently cal l ed "associative. " I n  
the  social sciences the terms wh ich are taken from the construction business pre
ponderate ("to bu i ld  a society, " " to establ i sh  an enterprise ," etc. ) ; but there is also used, 
wi thout a noticeable discrim ination, the word "to organize; " strictly speaking, 
it refers to the sphere of technical knowledge and in  Greek means "to supply with 

instruments. " 

Certain ly, the majority of concepts are not expressed in  so many different 
words; but nevertheless, a great deal of unnecessary expenditure of energy is qu ite 
evident i n  the development of speech and, particu larly, i n  learn ing a language. 
Besides, special ization engenders sti l l  another contradiction : with the divergence 
of branches of knowledge the same words acquire d ifferent mean ings; this creates 
confusion and, mess when branches come i n to contact Consider, for example, 
the scientific term "competi tion. " I n  pol i tical economy i t  means the market struggle 
of sel l ers in  the course of sel l i ng their  goods, or of purchasers i n  the course of 
acqu iring goods when there is no corrP.spondence between demand and supply ;  
this is a struggle on the basis of social rel ations and i t  camouflages the cooperation 
among members of society who are worki ng objective ly not for themselves, but 

for the social whole. In b io logy, the same term expresses the everyday struggle 
among organisms for the nourishment wh ich is l im i ted in nature ; thus plants in  
a forest stretch their branches and l eaves u pward to the sun l ight, the main source 
of their energy, and their  roots as d e ep  as poss i bl e  i n to the ground, from wh ich 
they extract water and the i ndispensable salts, meanwh i le  smothering each other. 
These are quite different relationships, bu t because of the common name, they are 
often not distingu ished ; and thei r confus ion became the theoretical basis for an 
entire school of " Darwin ian socio logists" who transferred onto social l ife the concepts 
of biological struggle. 

Special i zation in itse lf engendered the divergence of methods;  leadi ng an 
isolated existence, the separated branches of 'knowledge developed these methods 
in various ways. And i nsofar as common methods were preserved or even appeared 
independently in isolated fie l ds, a special l anguage, conceai ing th is fact from the con

sciousness of people and impeding the economy of effort, forced the mastery of 
one and the same method u nder different names ; and in other cases the special i zed 
language was harmful to the necessary precis ion because of the divergence in the rreaning 
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of the same terms. Hence we have an u nnecessary expend i ture of social energy 

which ,  with the progress of special ization, has i ncreas ingly  grown in s ize and has 
increasingly weakened i ts positive role .  

The divergence of the experience and methods of d ifferent branches l eads 

to a narrowing of the horizons of specia l i sts and undermines organizational cre

ativ i ty. Having at their disposal,in is lo lation, on ly  a negl igib le  part of the accumu

lated methods and points of view of society, and not having an opportun i ty to choose 

from among them and combine them in the best way, specia l ists cannot cope with 

the conti nous accumulation of material and harmoniously and hol istita l l y  organize 

i t. The resu l t  is the p i l ing up  of material in an i ncreasingly  raw from,  often stifl ing 
by its quant ity. Its mastery becomes i ncreas ingly  more d ifficu lt; th is compels 
further sp l i n tering of branches into even smal l er parts, with a new narrower horizon, 
etc. Th i s  was noted long ago by the lead ing  scientists and th in kers who led the 

fi gh t a ga i n s t  "shop-narrowness,"main ly  in the fie ld  of sc ience. 

But sp l i ntering was not abso lute ;  from the very begi nn ing there was another 
ten dency wh ich was not noticeable for a long t ime because of its weakness, but 
which has conti nued to force its way and grow i n  i n tensi ty, particul arly since 
the l ast century. Contacts among branches existed despite special i zation, and 
the methods of some of them penetrated i n to others, frequently causing  i n  them 
enti re revol utions. In technology and i n  sc ience, nearly al l of the greatest d iscoveries 
came  from the transfer of methods beyond the l im i ts of the fields in  wh ich they 
originated. 

Thus, the use of steam engines passed from one branch of industry to another, 
givi ng  r ise everywhere to a tremendous growth in the productivi ty of labour ;  i n  

transportation, for example, it  became widely appl ied on l y  decades after the trans

formation of a consi derable part of i ndustry had al ready taken place. Subsequently, 

in the development of steam engines the app l ication of the turb ine mechanism was a 

great step forward ; this  mechanism was known for a l ong time i n  water technology 

(the s imp les t  tu rbine is a toy cal led the Sygnerian wheel ) . Further, an even b igger 

step was taken with the i n troduction of the "exp losive" princi p le, which for hundreds 
of years rei gned over the technology of war and demol ition. Engines constructed 

on this basis are distingu i shed by a gigantic force, desp ite their smal l volume and 
weigh t ;  they conquered ai rspace for mank ind .  

Precise methods of weighing were developed i n  the min ing technology of 

precious metal s, the jewe l l er's art and the preparation of medici nes. Lavoisier, 
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having appl ied them subsequently to chemistry, created a great scientific revolu tion 
when he a p p l i ed  th e s e  m e th o d s . The practical pr incip les of machine production ,  
which had been put on a scien t ific basis by physicists, were transformed into ther
modynamics and later into general energetics ; th e latter forms the basis for the 
most recent union of the physical and  chem ical sc iences. Astronomy was trans

formed by the princi p les of mechn ics, and the methods of phys ics and chemistry made 
physiology i nto a precise science. Psychology is changing i ts character i n  s ignifi-
cant ways thanks to the methods of physiology and general b iol ogy which have 
also introduced scientific precis ion into i t. 

The transfer of methods objectively and immutably demonstrates the possi
bi l i ty of their development towards un i ty, towards a monism of organizational 
experience. But th is conclus ion is a l ien to the consc iousness of the special ist, and 
general ly to the ord inary consc iousness of our epoch. Every step which brings us 
closer to th i s  unity meets, at fi rst, fierce resistance from most specialists ; the 
history of sc ience is fu l l  of examples to support th is . Later, when the unifyi ng 
idea gains victory and is  accepted by special i sts, this by no means lessens the ir  
resistance to the next step. Thi s  resistance flows from the very mechanism of thought 
engendered by specia l ization. The mechanism is  such that the special ist unwittingly 
a ims to separate the  fie ld of h i s  know., and habi tual  work  from the rest of experience, 
foreign to him and arousing in h im the fee l i ng  of uncertainty ; where the boundaries 
are broken, and fields and methods of work draw closer together, the specia l i st 
senses an intrusion of something strange, even hosti l e, i n to h is  private business, 
and the mastery of th i s  new knowledge is more difficu l t  for h im than the fol lowing 
of the old, wel l -trodden paths. Th is is why, for example, the law of the conservation 
of energy, which was one of the widest and deepest of ideas unifying the sciences 
in the X I X  century, had to force i ts way for such a long time unti l  it was recognized. 
The artic le by Robert Mayer, the first to express and val i date this law clearly, was 
rejected by the specia l ized journal of physics. Darwinism had to suffer no less a 
struggle. When the physicist Yuz accidental ly  d iscovered el ectrical waves with the 
aid of his m icrophone, which transmitted fluctuations of electrical discharges occurr ing 
in his laboratory to h im in the street, h i s  friends were able to persuade him not to 
publ ish th is fact and h is  conclus ions : they said that by doing so he wou ld  "scienti fical

ly compromise h imself."  And this discovery, merging the phenomena of l ight  
and electricity, h ad  to b e  made again by  Hertz a quarter o f  a century l ater. 

Even such essential ly  practical ideas as the app l ication of the force of steam 
to water and land transportation, when it was al ready appl ied as a motive power 
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in in dustry, aroused d istrust and mockery from authoritative people i n  the form 
of statements such as "this is as l i kely as travel on Congreve's rockeL" For a man 
brought up in the sp iri t  of special ization, i t  was obvious that methods su itable for 
the factory cannot be su itable for the sh ip and the carriage. By the way, the  
"expl osi ve" princip le on which the rocket i s  based was subsequently appl ied to the 
organi zation of transport technology ; and, of course, in a correspondingly changed 
and adapted form, to au tomobi les, motor vessels, aeroplanes and d i rigi b l es. S im i lar 
facts can be c i ted withou � end. 

v. Contemporary Thought and the Idea of the General Unity of 

Organizatio nal Methods 

The un i ty of organizational methods, forc ing i tself through the narrow frame· 
work of special ization, is imposed by the newest developments in technology and 
science. The methods wh ich  are used by contemporary thought, both popu lar 

and scientific, to r id itsel f from this  unpleasant and strange poin t  of v iew are qu i te 
characteristic. F i rst of al l ,  the very concept of "organization" is appl ied on ly to 
l iv ing beings and the i r  c l assifications. Even techn ical processes of production are 
not recogn ized as organ izational . To this though t is inaccess ib le ,  as if i nvis ib le, 
the s imp le  fact that any product is a system organ ized from material e lements by 
means of joi n ing them with the elements of energy of human labour ; that, there- . 

fore, a l l  technical knowledge deals with the organ ization of th ings by means of human 
efforts and in human interests. 

As far as products of the elemental forces of nature are concerned, the l i ving 
"organ ization"is opposed to the dead "mechanism," as  if i t  were someth ing  d ifferent 
and separated by an impassable gu lf. Meanwhi le, if we carefu l ly  study how the 
notion of "mechanism" i s  used in science, then the gu l f  immediately d isappears. 
Each ti me a function of the l ivi ng organ ism is expla ined, i t  is consi dered to be 
"mechanical . "  For example, breathing and the activi ty of the heart were considered 
for a l ong time to be the most enigmatic phenomena of l i fe ;  when they were under
stood they became for physiology s imp ly "mechanism." The same th ing occurred 
when the e lectrical nature of the neural current was explai ned : the transm ission 
of neu ral s timu lations from sense organs to the brain and the brain to muscles was 
seen as a "mechanism. " Meanwh i l e, have these functions ceased to be a part of the  
organi zational process of  l i fe, i ts ind ispensable and  essential moments? Certa in ly  not. 
Th e "mL'Chanlcal s ide of l ife" is  s imply al l that has been exp la ined. "Mechanism " 

is noth ing more than understood organizatio-n·. A machine is " no more than a mechanism," 
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bec:ause i ts organization is carried out by people and is , therefore, princ ipal ly  
known t o  them. And our own body is  "not  s imply a mechan ism" for contemporary 
man for the �arne rc;tsnn t h .tt lhe c lock Is not for the �avagc or a ch i l d ;  i t  is not 
a dead mach i ne, bu t a l i ving bei ng. The "mechan ical point of viow" i s  the only 
organizational poin t  of view in i ts deve lopment and I n  i ts victories over the separate· 
ness of science. 

No matter how wel l  the thought of the contemporary special ist is armou red 
against this poin t  of view, he cannot but be struck by a growing appl ication of s imi
lar methods and schemes in the most d i ver se  branches of sc ientific experimentation. 

There appears to be a need to somehow u nderstand this  un i ty, mysterious to the 
special ized consciousness brought up on separateness, seeking l im its, frameworks and 

partitions, but \\tlich is nevertheless unquesti onable and unavoidabl e. I t  seems desirable 
to understand it in such a way as to soften i t, to weaken i ts significance, to find 
that i t  is imaginary, seem ing, subjective, or ardfical , that i t  is  not at al l rooted i n  
the very nature of  things or in  real existence. The thought of those ph i l osophe-rS who were 
imbued with the sp ir i t  of special ization, that is, most of them, worked in th is desired 
direction. They were able to create two theories su i table to this problem and to their own 
incl ination. 

The first, Kantian, asumes that the enti re un i ty of schemes and methods 
depends entirely on the perceivi ng subject; that is, it i s  completely "subjective. " 
Man can th ink  only i n  defin i te forms which are primordial ly pecu l iar to the very 
nature of his cognitive abi l i ties. These forms he imposes on facts, and later on real i ty 
and the nature of the explored world .  Th is  leads to an i l l usion : man, i n  the words of 
Kant, "prescribes laws to nature, " but only i n  the  sense that these laws are those of 
his own cogn i ti on, which he cannot avo id and whose l im its he cannot cross ; he puts into 
them his experience because he himself is constrained by them and knows no other 
laws. To h im everyth ing appears as occurring in time, space and causal relation-
ships, but al l  of this  "seems to be so," i s  on ly a "phenomenon"( semblance, appearance) ; 
these ''forms" are contained in  the subject and not i n  the things "themselves ;'' not 
in the object. Such is the essential i dea of the old epistemology, or theory of know
ledge. 

Here, for example, is how this  poi nt  of view is used in the atomic theory of 
the physio-chemical sciences,and how notions in other fields are re lated to i t :  
" the atomic hypothesis i s  psychologica l ly  i ndispensabl e. Conti nuity cannot be compre
hended without div id ing it i nto parts ; hence, the notions about time, space, a straight  
l ine as an  element of a curve, about an atom, about a c e l l  as  a biological atom, about 
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man as a social atom, etc. The atomic hypothesis expresses not the structure of bodies, but 
rather the structure of our cognitive ability. " 1  

I n  connection with the hypothesis of Crookes concern i ng the primary subsla,nce or 

proty l e  wh ich in the course of "aggregation, " that is, condensation th rough regroup ings 

into tighter combinations, created chem ical e lements {according to the contemporary 

views, th i s  proty le  turns out to be atoms of e lectrici ty, negative and posi tive) , the: same 

au thor says : "Proty le, even if it existed did not have an urge for aggregati on, but Crookes 

had an urge to aggregate protyle in order to somehow represent the origi n  of matter from 

the primordial substance. " 2 

Strai ned in terpretations in such discourses can qu i te eas i ly  be di scovered. 

It is al ready erroneous to perceive "atomici ty'' i n  the notions of time and space. 

The atom is  that wh ich cannot be divided into parts ; this divis ion i s  e i ther ab

solu te ly  imposs ib le or impossi b le without changi ng the very nature of the thing 

divided. And time and space, according to contemporary scientific thought, are 

characterized exactly by the fact that they can be divided without l im it ;  that is, 

they are not ''atomic. " But thi s  i s  not the important th i ng. 

Let the l iv ing cel l be a biological atom ; it is therefore "psychologica l l y  necessary " 

to acknowledge its separateness. But was it not necessary to see the cell under the 

microscope? And was the ce l l  rea l ly seen because of th i s  "psychological necess ity?" 

On the contrary, i t  was not unti l  the cel l was discovered and its changes and transformations 

were traced, that there was any thought about the cel l u l ar s tructure of l iv ing bodies. 

To be sure, they were represented as bei ng composed of these or other e lements ;  

bu t there was not and  cou ld  not  be prior to  such a discovery the un i fy ing scheme 

of cel l u l ar organization. 

Let us  choose our own i l l ustration. In the study of electrical and magnetic 

forces there is a widely used scheme :  "attraction-repuls ion." This scheme 

1 M. G oldstein, "Osnovy Filoso fii Khimii, "  (The Basis o f  the Philosophy of Chemistry) , p. 5 7-58. 
2tbid. , p. 1 23. 
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is present in a mass of notions i n  other fiel ds of science and l i fe, ranging from molecular 
theories to the mutual relationsh i ps between an imals of d ifferent sexes which are "attrac
ted," and of the same sex wh ich are " repulsed, " or to human characters, or to psych ic 
images in consciousness, etc. Obviously, i t  al so expresses " not the structure of thi ngs, but 
a structure of our cognitive ab i l i ty"  wh ich i s  a lso "subjective ;" that is, it depends on the 
perceiving subject. But i f  it does not depend on the "structu re of things, " it must be ap
pl icable everywhere : wherever there i s  the "phenomenon " of attraction there must also 

be, under appropriate condi tions, the "phenomenon " of repuls ion. Unfortunatel y, th is is 
not true of planetary attraction, the same attraction wh ich in an unpleasant way chai ns 
us to earth. "The structure of our cogn it ive abi l i ty" which "aims" to complement attrac
tion with repulsion cannot provide us with the most important fact needed here. I t  is c lear 
that "the structure of thi ngs" is  also present here ; that i t  i s  poss ib le "to prescri be the laws 
of nature, " but on ly by an agreement with it.  

I t  i s  true that there exist certain forms o f  thinking which people use to  store 
their experience; but this  has nothing  to do with some age-long "structure of cogni tive 
abi l i ty," but s imply with modes of organ iz ing experience ; they develop and change 
with the growth of th is experience and the change i n  its content. To an animist 
savage "the structure of cogn i tive.abi l i ty" requires that every movi ng object- man, 
animal, sun, stream, clock, and all thing; in general- to have i ts own "sou l :• and for us 
this kind of thinking is dying off. For us, time and space are infin ite ;  but thi s  was 
not yet so in antiquity. "Atomism" originated i n  ancient thought  when individ

usliiiTI developed in soc iety setti ng men apart. People were accustomed to th ink  
abou t themsel ves and  others as isol ated enti ties, and they transferred th i s  habi t 
onto notions about nature : in Greek, "atom" means an "ind ividual," and in  Latin 

it means · �ndivis ibi l i ty ."  

Once at  the home of a ph i losopher I saw a ch i l d, h i s  son, designate the b ig  
tabl e and a stool by the words"table-papa" and "table-baby. " The phi losopher 
shoul d  have understood by th i s  example what is meant by ''forms" or "categories" 
of thought. The narrow e�perience of fam i ly l ife gave the ch i ld  a habitual connec
tion between sim i l ar objects of different size; this  connection entered into the 
"structure of his cogni tive abi l i ty," and the ch i l d  endeavoured with i ts  help to organize 
his further experience. I n  a s imi lar way, the savage l iv ing in a commune which is 
organized on the basis of authoritarian l eadersh i p  and passive subm ission, thinks, 

that is, organizes in  h is consciousness, of the entire un iverse in  the same way : he 
thi nks of the

. 
ru l i ng  "god" and the peop le  and things subordinated to him; and he 

organizes them i n  h is  thought i nto the ru l ing, l ead ing "sou l "  and the passive 
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"body." I n  a s imi lar way, the individual istic separateness of l ife gave ph i losophers 
a scheme for the atom ic separateness of the elements in the un iverse, etc. 

The main point is s imple. All these un ifying schemes are means of organ izing  
experience ; its  instruments or "forms." The i nstrument of organization certain ly  
depends on  who organ izes or develops the i nstru ment and uses i t, and  on what i s  
being organ ized ; that is, on  the material of experience. Thus , the instrument of  
labour must correspond in i ts structure to  the hand and strength of the  worker, 
and to the properties of the object being worked on by the i nstrument: a tine 

instrument wh ich is su itable for the trained European worker is useless i n  the  hands 
of a savage, and the instrument which is appropriate fbr the grind ing of i ron i s  unfit 
to work on wood. In  th is regard, there is no essential difference between material 
and abstract instruments, as there is also no d ifference in relation to the h istorical 
changeabi l i ty of both . 

The second poi nt of view on unifying schemes can be cal l ed "phi lo logica l "  or 
"symbol ical ." It i s  very cl ose to the first and reduces the origin of these schemes to 
language, words, and to the working out of sim i l ar des ignations or symbols for the 
various fie lds of experience. Here is an example of such an in terpretation. 

"One and the same equation- the Laplacian,- is encountered in Newton's theory of 

gravitation, the theory about the motion of l i qu ids, the teach ing about e lectrical potential, 
the teach ing about magnetism and the diffusion of heat, to name a few. What concl usion can 
be derived from th is? These theories appear to be copied precisely from each other ; they 

i l l u m i n ate  a n d  e l u ci da te each o th er and borrow their  l anguage from each other. 
Ask special ists in el ectrici ty what service has been brought to them by the i nvention of the 
term " the flow of energy" suggested by hydrodynamics and the theory of thermal heat ... 
etc. " 1 

The main th ing l ies here, perhaps, in a l ac k  of understanding, because the ques
tion i s  not put why one branch of experience can borrow its l anguage from another, 
and why "terms" take on such a force. I t  is suggested that th is force is i nherent  
in  the symbols themselves, and that the "common language" is a sufficient  expl anation. 

I n  fact, i t  is not at al l  l i ke th is. The use of common terms sometimes on ly  brings 

1 H e n r i Poincare, "Tsennost' Nauki, " (Value o f Science) , French Edition, p. 146. 
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harm to understanding and clar ity, as we have al ready seen in the example of 
the notion of "competit ion" in the general teach ing about l ife and pol itical economy. 
Also, the usage of the same l anguage, as that used for ind ivi dual organisms, by the 
school of "organic ists" in  the fiel d of social structu re and l i fe bestowed l ittle bene· 
fit on science and created a Jot of confusion i nstead. It resu l ted in  a search for 
various organs and tissues i n  society, s im i lar to the tissues and organs of the J iv ing 
{JfPnism; besides, artificial connections were also c reated, and strai ned interpretations 
were made, instead of the real ly  general organizational schemes. 

In real i ty, common l anguage is compel led by the un i ty of organizational 
methods or forms to express this un i ty. It i s  worked out everywhere only later, 
after this un ity is reveal ed. I n  many cases, where this  un i ty al ready strikes the eye, 
common terms sti l l  do not ex ist; due to the special ized l anguage they remain 
different. 

Thus, the usual structure of the vegetable seed and the egg can serve as a 
stri king example of the coinci dence of i ndependently  establ ished organizational 
forms. In both cases there i s  an em bryo wh ich is surrounded by a noursih ing l ayer, 
then by a coarser cas ing of the ''skeletal "  type. Frequently, nutritious layers are 
even analoguous in terms of the i r  chem ical substance, one with the preponderence 
of n itrous substances, namely al bumen and c l osely rel ated bodies , the other with 
the preponderence of non-nitrous substances, fatty and sugary substances i n  the 
egg and oi ly and starchy substances in  the seed ; besides, the arrangement of l ayers 
is often different. The un ity of the structu ral scheme was noted long ago ; but 

common terms were only gradual ly created, and were main ly due to the development 

of organic and physio logical chemistry. 

Another i l l ustration : in the female flower, the central place is taken by the 
canal which serves as the  path for ferti l i zation. I n  front, i t  is surrounded, first of  
all ,  by  fol ds of tissue of  a more del i cate textu re ; then by a coarser texture ("petals of  
corola" and  a "cup") . I n  the depth of  i t, where the  development of  an embryo 
takes place, an organ ("pisti l ") of a more or l ess pear-shaped form is contained. 

Exactly the same descri ption of th i s  archi tecture, with the exception of botanical 
terms, may be app l i ed to the female organs of a monkey or a woman. But it is 
clear that the "unity of language" here too leads only to the question concern ing 
the unity of structural scheme, and hence i t  does not exhaust the subject. 

Despite innumerable para l le l s  and coi nc idences in the most varied spheres 
of experience, the ol d worl d wh ich was anarchical l y  spl i n tered at its social base 
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cou l d  not arrive at the idea of a general un i ty of organ izational methods-at the 
problem of the  universal organizational science. 

vi. Proletariat and the Universal Organizational Science 

Man kind needed a new point of view on a un iversal scal e ;  in  other words, 
a new mode of thought. But historical changes in thought occur on ly when a new 
organization of the entire society develops, or when there appears a new social 
class .  I n  the X I X  century cxacdy such a class came in to being- the industrial 
proletariat. 

I ts everyday rel ationsh ips and i ts condi tions of l abour and struggle contained 
the conditions giv ing rise to that mode of th i n k ing which was prev iously absent, 
that poi nt  of view which had not yet developed. Time was necessary to 
develop i t, to real ize i t, to express it.  But now this  poi nt  of v iew is sufficiently  
c l ear and i ts bases arc obvious. 

The impediments to the development of mon istic, scientifical l y  organ ized 
thin king were special ization and the anarchical l y  spl i n tered system of labour. 
The proletariat, under mach ine production and the general ly stable conditions 
of its socia l  l i fe, had a point of departure for overcoming the sp i ri t  of special ization 
and anarchy. 

Wi th the perfection of the mach i ne, the rol e  of the worker changed its 
character. The deepest separation within  the scope of col laboration was that which 
isol ated the organ izer from the executant, and mental from the physical exertion. 
In  scientific work, the labour of a worker embraces both types. The work of an 
organizer is management and control over imp lementation ;  the work of an 
executant is physical influence on the object of labour. I n  mach ine production, the 

activ i ty of  the  worker i s  management and control over h i s  "i ron s lave,"the machine, 

by means of a physical influence on it. Here the e lements of the l abour force are 
the same as those which were requi red before for the organiz ing function only, 
such as techn ical competence, understandi ng, i n i ti ative i n  the case of breakdowns, 
and also those which characterized the executing function, such as dexterity and 
speed and efficiency of action. This combination of both types is only faintly 
expressed at the very begi nn ing of machine technology when the worker was a 
l i v ing appendage to the machine, when he complemented its  coarse, s imple move· 
mcnts wi th the mechanical ski l l  of his hands. I t  appears more sharply and 
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definite ly as the mach ine is perfected, becomes more compl icated and approaches 

cl oser and c loser to the type of an "au tomatic, " self-ac tivating mechanism where th e 

essence of work l ies i n  l iv ing con trol , ti mel y interference and constant active attention. 

This combination wi l l  be fu l l y  compl eted when even a h igher form of mach ine is 

worked out--the sel f-regu lat ing mechan ism, This, certa in ly, is the business of th e 

fu ture ; bu t even now the u n i fyi ng tendency stan ds ou t q u i te sharply, so as to para

lyze the worker 's th ink i ng abou t the form er break between "mental " and " physical " 

labour. 

Also, the other separation of workers is gradual l y  overcome ; that is, thei r tech nical 

special ization . "The psych ological con tent of various labour processes becomes more and 

more homogeneous ; and specialization i s  transferred to the machine or the labour instru

ment But as far as d i sti nctions in the experience and feel i ngs of workers tending the

machinery are concerned, they dwind le  in scope and, with sophisticated technol ogy, be
come negl igible in comparison with the sum total of experience ;  identical featu res become 

a part of the conten t of labour:  observation, control and the direction of the mach in e. With 

this, special iZation, strictly speaki ng, i s .not destroyed;  i n  fact, branches of production are 

not merged and each has its own techn ique ;  but  it is surmounted, and loses its harmful as

pects; special i zation ceases to be a net of partitions between people ;  it ceases to constrain 

the workers' horizon and l i m i t  thei r i n teraction and mutual understanding. "1 

As far as soci al anarchy Is concerned, which arose out of d ivis ion of l abour, 

competition and stru g g l e  of m a n agai nst man, i t  al so l oses its divisive infl uence 

with the growth of the labour class, because th is  anarchy is removed from the worker's 

environment Comradely contact at work and common interests with respect to 

capital ral l y  the prol etari at arou nd various c lass organizati ons, which wi l l  gradual l y  

but inevitably lead to a worl d union. 

The worki ng class carri es out the organi zati on of th i ngs in  its labour, and 

the organization of its h uman forces i n  i ts social struggl e. I t  must connect the 

experience of both fiel ds i n to a special i deol ogy ; namely,  the organ ization of 

ideas. Thus, l i fe itself  makes the proletariat an organizer of a universal ty pe, and the 

organizational point of view is  a n atu ral and even necessary tendency for it 

1 "Vo}lrosy Sotlialisma" {Questions of Socialism) A. Bogdanov, pp. 1 2-1 3, from 
"KoUectivnii Stroi'' (Co'Uective Order) ,  Vol. n; "Politicheskaia Ekonomia" (Political 
Economy),Bogdanov and Stapanov, fourth edition. 
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This is reflected in the ease with which the worker frees h imself from the shop 
prejudices of his profession, in  the passionate aspirations of the vanguard of pro
letariat to encyclopedic knowledge, and in its  wi l l ingness to absorb the most mon istic 
ideas and theories i n  al l fields. But this does not mean that the new point of view, 
appeari ng in a mass of indiv idual cases, can be easi ly  and readi ly  real ized i n  its  
gigantic embrace and formed in i ts entirety. The industrial proletariat has been 
only  gradual l y  shaped into a new social type and reeducated by the force of the 
everyday relationsh i ps wh ich befel l i t  comparatively  recentl y. I deology is general ly 
the most conservative aspect of soc ial nature ; i t  is  the resu l t  of a new mode of l i fe, 
new worl dview and new cu l ture; it is the most difficul t  affair in the l ife of a c lass. 

The great soc ial crisis of recent years shou ld  provide the most powerful jo lt 
to the real i zation and sh11ping of the general organizational point  of view. Both 
parts of the crisis-the Worl d War and the Worl d Revolution ari s ing from i t-lead 
the working class in thi s  d i rection by different paths. 

The Worl d War tu rned out to be the greatest school of organ izati on ; i t  cal l ed 
for an unparal l eled effort of organizational abi l i ti es from any person or any col lec
tive which was d i rectly or indirectly involved in the War, giving  it  an invaluabl e 
organizati onal experience. Th is experience is characterized by an exceptional ly  
severe demand for the defin ition of a problem whose solution becomes a matter 
of l i fe or death, and by the comprehensiveness of the probl em. I n  a war s i tuation 
i t  becomes necessary to organize, s imul taneously and join tly, human forces, material 
means and even the ideology of a m i l i tary col lective, or w h a t  i s  c a l l e d  i ts 
"sp irit. " Besi des, these three aspects appear in practice as equal s ;  at every step 
each element can be substi tuted for the other. For examp le, deficiency in  people 
is compensated either by a rei nforcement of the techn ical means of destruction 
or by an i deol ogical ral ly ing of people, rais ing the fighting spiri t of a m i l itary 
col lecti ve through inspir ing and e lucidatir.� �::-eeches and orders ; deficiency i n  
technical means is equal ized by  a replenishment of  human material, etc. The 
un ity of the organizational point of view intrudes here with the greatest force 

and creates an acute necess i ty for the un i ty of organ izational methods. 

The War was the first phase of the great organ izational cr isi s ;  it cal led for 
the second phase, the Revolution. The Revol ution forced the work ing c l ass to 
organize hasti ly and intensively not only i ts own efforts ;  it was also pu t in to an 
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unprecedented posi tion : at least in some coun tries, the working c lass was compel l ed 
to take over the organization of social l i fe as a whole. Th is s i tuation, whether i t  
i s  temporary or final ,  has changed the scale of the  organizational point  of  view for 
the working class from a l im ited to a universal one. The sharper the con trad iction 

between the nature of the problem and the  absence of a systematized organ izational 
point  of view, and between the habi ts and the methods of the working class, the 
greater appears to be the necessi ty to systematize it al l ,  and the more vital becomes 
the need for a universal organizational science. 

Thus were created the fundamental precond i tions of th is science. Mankind 
travel led a l ong and difficu l t  path to reach i t. I t  is a completely human science 
in the highest and fu l lest mean ing of the word. I ts  i dea was exc luded from the 
minds of the old classes by the divisi b i l i ty of the i r  existence and the separateness 
and one-sidedness of their experience. When the forces of h istory have pushed 
a new class into a new un ifying pos i tion, then the time has come for this idea to 
be embodied in  l i fe, where it is  a fore-runner and a mighty instrument for the 
actual organization of mankind i n to a s ingl e  col l ective. 
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I I  

Bas ic Concepts and 

Methods 

1. Organ i zati o n  and D isorgani zat ion 

I .  Organized Complexes a n d  Acti vities-Resistances 

The first attempts to define organization in  precise terms led to the i dea 
of expediency. The concept of organ ization related then, of course, only to 
l iving beings, and separate organisms were taken as the starti ng point of study. 
An expedient combinatioh of parts and connections was not only obvious, but  
with further investigation appeared more fu l l y  and clearly, startl ing by its per
fection. 

The idea of expediency contains an idea of purpose. Organisms and organi
zations have their "purposes" and are structured accordingly. But the existence of 
a purpose presupposes someone who establ ishes and real i zes i t, a consciously  active 
being, a constructor, an organizer. But precisely who pos ited those purposes for 
men, beasts and plants which are being ach ieved by their  v ital functions? Who 
established organs and tissues i n  conformi ty with these functions? This completely 
natural and common sense way of rais ing the question has immediate ly deprived 
any investigation of a scientific character and has di rected cogn i tive efforts i nto the 
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rea lm of metaphysics and rel i gion, u l timately leading to the concept of a personal 

creator or god. And priests of al l rel igions, Christian and non-Christian, to th is 

day put the "expediency" of the structure of l i ving beings at the base of their "apologe

tics, " that is, the theoretical defense of rel igions. 

With the development of science, however, i t  became c lear that those corre

lations wh ich are expressed by the word "expediency'' cou ld  appear and evolve 

qu i te natural l y, in the absence of any "subject" who conscious ly estab l i shes purposes ; 

that is, that there is an objective expediency . I t  is the resu l t  of a un iversal struggl e 

of organizational forms i n  wh ich ·�nexpedient "  or ,,ess expedient"forms are des

troyed and di sappear and the "more expedient " are preserved. This is the process 

of natu ral sel ection. And the concept of "expediency" itsel f essen tial ly  turns out  

to be on ly an  analogy or, more correctly, a metaphor wh ich  is apt to  l ead to  con

fusion. It i s  c l ear that the concept is unsu itable for the sc ientific determ ination 
of organization. 

Attempts to define organization formal ly, as the harmony or correspondence 

of parts among themselves and the whole, also fai l  to solve the problem ;  th is is 

simply a substitution of the word "organization" by i ts synonyms. It is necessary 

to expl ain the natu re of th is correspondence or harmony; otherwise, i t  is qu i te 

usel ess to exchange one label for another. 

Biologists l ong ago characterized an organism as "a who le  which is greater than 

the sum of i ts parts. " Al though they used this formu la, i t  i s  doubtful that they 

considered it to be a precise defi nit ion, especial l y  in v iew of i ts external paradoxi

cal ness ; it nevertheless has features wh ich deserve spec ia l  attention. I t  excl udes 

fetish or the posit ing of purposes for a subject; and it does not end in  tautology, or the repe

tition of the same mean ing i n  d ifferent words. And its  seeming or actual contra-

diction with formal l ogic does not of itself decide the question : l im itations of the rol e of 

formal l ogic have been fu l ly  establ ished by scientific ph i losoph ical thought.  

What, strictly speaking, is meant by the  words ''an organism is a whol e  wh ich i s  

greater than the sum of its  parts?"l n  what sense o r  respect i s  i t  greater than thi s  sum? 

The question evidently concerns the viabi l i ty of the l i v ing organism and its abi l i ty 

to struggle with the su rroundi ng envi ronment. I n  a separated state, parts of a complex 

organi sm possess infin i tesimal viabi l i ty or have their  viabi l i ty so lowered that its 

magni tude, if  i t  were measu rable, wou ld  certain l y  be much smal l e r  than that of 

the corresponding l iv ing whole .  A body deprived of a hand, and a hand cut off 

from it arc a sufficien t exam ple of th is. But to investi gate the problem in terms of 
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such complex systems as the organism, and in  such rel ative and hard to measure 
magnitudes as viabi l i ty, is most inconvenient;  it is better to start with simpler 
combinations. 

Such, for example, is elementary cooperation. Al ready the join ing of identi
cal labour efforts on some mechanical talik can l ead to the growth of practical 
resu l ts  in a greater proporti on than the sum total of these labour efforts. If the 

question concerns, for example, the c learing of a fie ld of stones, bushes and roots, 
and i f  one man can cl ear i n  a day one dessiati ne, 1 then two together may carry 
out in one day not a double amount of work, bu t more, 2Y4 - 2Y2 dessiatines. 
With 3 or 4 workers, the rel ationsh ip  may turn out to be even more favourable ;  
up  to a certain l im i t, o f  course. Bu t  the poss ib i l i ty i s  not ru led ou t  that 2 ,  3 or 4 

workers may together carry out less than two, three or four  times the work. Both 
cases completely depend on the mode of c o m b i na t i o n � of given forces. I n  the 
first case, it is correct to maintain that the whole..tu rned out to be practically 

greater than the s imple sum of its parts; i n  the  second, that i t  is practically less 
than this sum. The first is designated as organization ; the second as disorgan

ization. 

Thus, the essence of these concepts reduces to a combination of activities 

which are taken from its prBCtica/ aspect; and for the formu la  concerning the 
whole which is either greater or smal ler than the sum of i ts parts to be completely 
clear, i t  is necessary to comp lement the formula by the word "practical ly. " Then 

it becomes a s imple expression of an obvious and i ndisputable fact. Nevertheless, 
from a logical poin t  of view a partial paradox sti l l  remai ns in  it; at l east for average 
contemporary think ing. I t  can eas i ly  pictu re the case when the joining of activi ties 
lessens thei r practical sum :  th i s  occurs when activi ties counteract each other, 
completely or partly paralyze each other, destroy, or, in a word, mutual ly "di sorga
nize"each other. But in what way can magnitudes be jo ined so as to increase the i r  

practical sum? At first s igh t  we have the creation of  someth ing out  of  noth ing. 

I n  real i ty the ri ddle is eas i ly  solved ; i t  is on ly necessary to visual ize the 
organized activi ties together with those resistances wh ich are being overcome. 

1 Measure of land = 2. 7 acres 
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How can two workers together clear the fiel d not 2 times but, for example, 2Y2 

times faster than one worker? In response, the economist wou l d  point to the 

fol l owing moments:  first of al l ,  the very conjointness of work  acts on the nervous 

system of the worker in a rev italizing, encouraging way and thereby raises the 

intens ity of h i s  work ;  secondly, the joi n ing of two forces makes it possible - to over
come obstacles which cannot be overcome by one worker ;  and many obstacles, 
though not i nsurmountable but considerable for them ind iv idual ly ,  are over
powered much faster. 

Let us investigate both of these moments, beginn ing  with the second, which 
yields more easi ly to analysis. 

Let the muscu lar strength of each worker enabl e him to l ift and move a 

stone weighting 5 poods 1 and no more. Two workers can cope with a stone, of 
course, not of 10  poods, but on ly of a l esser weigh t, because i t  i s  not possib le  to 
combine efforts without a l oss ; that is, wi thout some mutual h indrance. This sum 

wi l l  always tu rn out to be lesser than the resu l t  of a s imp le  addi tion ;  let us assume that 

it is  equal to 9 poods. I n  such a case, the stone weigh ing 8 poods represents a re

si stance, wh ich is for a si ngle worker either general l y  insurmountable or surmount-

abl e on ly with a change in  the method of work, wh ich means, at any rate, a con
siderab le  unnecessary expenditure of energy and a loss of time, for example, in 
spl i tt ing the stone wi th a hammer or constructing a l ever to move i t. The coor

di nation of efforts of the two workers removes i nsurmountabi l i ty or the need 
to change methods. If the stone is l ess than 5 poods, but c lose to this l im i t, th en 

the ind ividual worker is forced to apply the greatest effort to i t, which sharp ly 

exhausts h is  strenght and forces him to spend more time ;  whereas for the two 

workers th i s  weight is much below the l im i t, and they quick ly remove it with 

an average effort. 

As far as "psych ic" influences on cooperation are concerned, they relate 
to the inner resistances of the organism. Labouring a lone, the worker undertakes 

and carries out a l l  actions on his own in itiative and with h is  own stimu l i ;  for each 

new act, he has to appropriately tune h i s  nervous-muscu lar apparatus quite in

dependently. In a joint  effort, however, a considerable part of this process of 

1 1 pood = 1 6 . 3 8  k gs  
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adaptation goes on at the ex pense of imitation ; that is ,  In a much more mechan

ical and automatic way ; so that for th e  i m i tating worker the inner resistances of 
his organ ism are consi derably smal ler. The stimu lating infl uence of the apparent 
success i n  work also contribu tes to the l essen ing  of internal res istences, etc. 

In genera l ,  we see that th e wh ole  matter reduces to . .t re lat ionsh ip  between 

the activi t ies which are bei ng organized and tho res is tances they arc di rected agai nst. 

The activi ties wh ich are being organ ized do not com bine without losses, so th at 

taken by themsel ves, in  the "abstract , " their  practical sum Is l ess than their precise 

numerical add i tion wh ou l d  have been : 5 poods and 5 poods gave us as a resu l t  
9 poods. But resistances either d o  not add up a t  a l l-the stone o f  e ight poods 

has the same we ight for one worker or tWQ workers, or, i f  they add up, they do 

this less perfectl y than the activities wh ich are being organized. Th is can be ob

served in th ose inner resistances of the organ ism whi ch are rel ated to changes in 

the direction of efforts : if under condi tions of i ndependent transition from one 

acti on to another thi s  resi stance i s  equal to s for each worker, then for the two 

together it is not 2a, because imitation appears on the scene, and for the one 

who fol lows the exam ple  of th e  other, th is magn i tude is  consi derably lessened: 

a + IJ produces a practical sum of, for exam ple,  1 � a. l  

Thus, th e  organized whol e turned o u t  to b e  practical ly greater than the s imple  

sum of its parts, not because new activi ties were created out of noth i ng, but because 

i ts present activi ties were combi ned more successfu l ly than the oppos ing resistances.  

OUr worl d i s  general l y  a world of vsrletv; only d ifferences i n  energy tens ions 

are revealed i n  action and on l y  they have a prac tical meani ng. Wh ere activi ties 

and res istances col l i de, the practical su m , embodied i n actual resu lts, depen ds on 

the mode of com bination of both ; and for the whole this sum i ncreases on that 
side w h e re · the com bi nation  is  more harmonious and contains fewer .. c o n tra

dictio ns." This also s ign ifies a h i gher l evel of organi zation. 

l
on this relative changeability o f  resistances is based an interesting and i�portan� prac

d
tical p

b
ar

il
a,d.ox .  

I f  A runs away, a n d  8 pursues him , then in  t h e  case of full equality of the1r energte� � capa 1t1es, 
the second will inevitably catch up with the first :  A is forced to choose his path qwte mdependently, 

change direction, react to all obsUcles, white 8 in this or that measure iJ able to follow A 's example, 

expending correspondingly less energy. 

Tektology is full of such paradoxes.. showing _the ex �ent .to w�ich reality is not embraced by formal, 
abstract notions, such as mathematical equality, lopc:al 1dent1ty, etc:. 
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An i l l ustration from another fiel d is the symbiosis of a un icel l u l ar infus
orian wi th a unicel lu lar alga wh ich l i ves i n  i t  The first belongs to the s imp lest  
of an imal s ;  i t  uses oxygen and discharges carbon dioxide ; the second is the 

simp lest of plants and contains green seeds of cholorphyl l ; i t  decomposes carbon 

diox ide at the expense of energy of the sun rays, uses this energy as a material 
for its tissues and discharges oxygen. Thus, a certain  part of the activi ties, in the 

material form of this  or that .substance, lost by one partici pant in the symbiosis 
is d irectly acqui red by the other, and vice versa; consequently, i t  is preserved i n  
the symbiotic whole. I t  i s  c l ear that th is whole h as  a t  its  practical d isposal a 

larger sum of activi ties than its  separate parts wou ld  have had in  isolation : it is  

a model of a widespread type of organizational connections. 

i i .  Disorganized and Neutral Complexes 

In the foregoing discussion we were concerned with organized activities 

and the resistances surmounted by them . I t  i s  easy to be convi nced that these 

are qu i te correlative concepts; in essence, they express one and the same th ing  
and are everywhere substituted one for the other. I f  two armies or two c lasses 

are engaged in  a struggl e, then the activi ties of each side represen t  resistances for 
the other; the whole matter is but a question of the poin t  of view taken. From the 

point  of view of a hunter, who takes hi mself as the centre of observed facts, h i s  

efforts represent activities, and the efforts of  al l an imals hunted by h im  represent 
resi stances ; but if  we put the an imal which is struggl ing for l i fe at the centre of attention, 

then i ts efforts embody the activi ties of its organ ism .  Again ,  in thi s  sense there are 
no fundamental distinctions in  nature between the l iv ing and the dead, the consc-
ious and the elemental ,  etc. Formerly, there ex isted i n  science a concept of resis-
tance wh ich is not an activi ty ; of the "inertia" which characterizes matter. This 

idea i s  now obsolete. Matter, with al l of its i nertia, is being perceived as the most 
concentrated complex of energy, that is , prec ise ly activ ities ; its atom i s  a system 

of c losed motions, the speed of wh ich exceeds al l others in nature. Consequently ,  
the elements of an organization or any complex which is studied from the organi-

zational poi nt of view are being reduced to activities-resistances. 

The concept of "elements" in the organizational science i s  comp le te ly rela

tive and conditional : it is s imply those parts into which, i n  conformity with a 
problem under investigation, it was necessary to decompose its object ;  they may 

be as l arge or smal l as needed, they may be subdivi ded fu rther or not ;  no l im its  
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to analysis can be placed here. G igantic suns and nebu lae have to be taken as elements 
of star systems; enterprises or ind ivi dual peop le  as elements of society ; cel l s  as elements 
of an organism ; mol ecu les or atoms or electrons as elements of a phys ical body, depen
ding on the question at hand ;  i deas and concepts as elements of theoretical systems ; 
representations and vol untary impu l ses as elemen ts of psych ic associations, etc. But as 
soon as it is necessary during the course of an investigation, practical ly  or mental ly, to 
decompose any of ttlese elements further, i t  is considered as a "complex ;" that is, as 
combinations and c�mjunctions of some elements next in order, etc. 

Any decomposition of the whole i n to elements, actual or mental ,  is, of 
course, disorganization. Such decomposit ion is undertaken in order to l essen the 
opposition of things to our practical or cogni tive efforts; this  aids us later to or
ganize elements into new and desirable combinations. The disorganized whole is 

practically less than the sum of its parts ; this defin i tion flows natural ly from the 

foregoing analysis. 

With regard to the example from the fie ld  of cooperation, i t  was already 
mentioned that the common l abour of two col l aborators may turn out to be l ess 
than the sum of the i r  separate labour forces. Th is is a case of d isorganization : 
two workers do not hel p, but h inder \lach other. I n  a certain combination, their  
forces may be completely paralyzed;  when, for example, they pul l  at a rope in  
opposite d irections, th e s l i gh t p u s h  of  a ch i ld  wi l l  put th is enti re system 

into motion. I f, however, the forces of those pu l l ing are expressed, for example, 
as 10 and 9 poods .respective ly, then the practical sum determ ining the motion 
of the system is equal to 1 pood i nstead of 1 9. 

I t  is necessary to note that fu l l ,  ideal organ ization is nonexistent in natu re ; 
disorganization is always admixed to i t  to some degree. Thus, even the best co
operation cannot be free from some, though min imal ,  i nner h indrances and l ac k  
of agreement; the best constructed mach i ne i s  not free from internal frictions, etc. 
Sometimes it i s  poss ib le in the same system to observe factual ly al l the trans iti onal 
steps from the  h igher organization to the  deepest disorganization ; as happens, for 
example, with a gradual l y  unfol d ing quarrel between close col l aborators or between 
spouses. 

A natu ral magnet, as is wel l ·  known, is a ·p iece of special magnetic i ron-ore ; 
it may be considerably intensified by join ing to. i t  a casing of soft i ron, which is 
not magnetic by itsel f, or, more correctly, active magnetism in  it is practical ly  
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infin i te ly  smal l .  Th is vivid example of "inorganic" organization is expla ined by 
sc i e n t i f i c  th e o ry in tli e fol lowing way. Partic les of i ron are not magnetic in 
themselves ; i n  the soft i ron they are disposed in comp l ete d isorder, d irected in 
al l possi bl e di rections, and their magnetic actions are mutual l y  destroyed i n  th i s  
chaos. But  when they fal l  into a sufficiently strong magnetic fiel d ;  that i s ,  i n to 
a sphere of consi derable magnetic action having one d ifin i te d i rection, then to 
a l arger or smal l er ex tent  they turn or ' 'orient" themse lves to the l ine of th i s  

attraction , and  the i r  own actions are now added and do not  destroy one  another;  

the cas ing  i tse lf becomes actively magnetic as a whole and th i s  i n tensifies the bas ic 

magnet. And here the whole matter reduces to a more perfect composition of 

activi ties, i n  wh ich they cease to be mutual resistances. However, i f  we put to

gether  two fu l ly  equ ivalent straigh t magnets with opposi te poles, then their  mag
netic actions wi l l  mutual l y  paralyze each other and the i r  practical sum wil l be 
cl o!ie to zero. Th is is a disorganized magnetic system. 

An extremely demohstrative and scientificall y  interesti ng  i l l ustration of 

the rel ati onsh ip in question is presented by the inte rference of waves, electrical , 

l igh t, a i r  and others. By superimposing one wave on another, the waves can in

tens ify or weaken each other. Let two equivalent l igh t waves flow so as to have 
the rise of one coincide precisely wi th the rise of the other, and consequently 
the val l ey of one coinci de with the val l ey of the other. Then  the common i n
tensi ty of l i gh t  received from both of them wil l turn out  to be not double but 
quadrup l e :  1 + 1 i s  equa l  to 4. I f, one the contrary, the r ise of one wave ful ly  

merges w ith the val ley of  the other, and  vice versa, then l ight  and l igh t together 

produce darkness : 1 + 1 is equal  to zero. Between these two l im its  of organi

zati on and disorganization l i e  all  the interval and that i deal ly  average form, in 
which the intensity of l i ght  conforms precise ly to tht: ari thmeti c :  1 + 1 = 2. 
This occurs when the rise of one wave half-way coincides wi th the rise and hal f
way wi th the val l ey of the other wave. Here corre lat ions of organization and 
di sorganization are mutual ly  balanced, and the resu l t i s  a neutral com bination. 

As we can see, only with the equi l i br ium of opposi te tektological tenden

cies i s  "two times two equal s four," the sacred formu l a  of the common sense, 

real i zed in real i ty i tsel f. Th is does not h inder it to be approx imately correct i n  
a great number o f  cases, because the organiz ing a nd  d isorgan iz ing processess con
tinual ly intermingle in our experience, but on ly approximately. It i s  qu ite precise 

onl y in the l im i ti ng, i deal combination ; the more perfect are the modes of inves

ti gation, the more departu res from it are inescapabl y reveal ed ; and with a suffi

cient precis ion of analysis none of the cases wou l d  turn out to conform strictly 
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to it. For example, we are accustomed to th ink  that the weigh t  of a sack of potatoes 
coincides absolutely with the sum of the weights of the potatoes and the sack ;  but 
in the contemporary teaching about electrical mass, as the basis of matter, the 
equal ity here also depends on the coarseness of our methods ; mass depends on the 
mutual dispos ition and relative motion of those electrical elements from which 
atoms are composed ;  and weigh t, bes ides this, depends on unequal d istances 
among individual parts of the entire complex ,  the center of the earth and the 
centres of gravi ty of other surrounding masses. 

It goes without saying that two men and two other men al ways consti tute 
exactly four men. But then the fundamental imprecision and condi tional i ty are 
contained in  that actual ly  d ifferent and unequal complexes- ind ividual people

are taken as ideal ly equal mathematical un its ;  that i s, i n  the designation itself 
al l  inequal i ties and d ifferences are removed beforehand. The arbi trariness of th i s  
mode of th in king becomes obvious at once, if we ask the question : are two women 
and two unicel l u lar human embryos, just begi nn ing to develop i nside their organ
isms, actual ly four people? 

Theory is the servant of p ractice and calcu lation exists for practical comp
utations. And although, for example, ind ividuals who are selected as army recrui ts 
are comparative ly homogeneous i n  strength and endurance, the i r  number i s  qu i te 
an inadequate datum in  itse lf for m i l i tary calculations or even approximations. 
Experience gained from the French colonial wars in  North Africa has shown that 
with equal armaments the average Arab sol dier i n  a one-to-one encounter is no 
worse than the average F rench soldier; but a detachment of 200 French sol d iers 
is al ready stronger than an Arab detachment of 300-400 men ; and a force of 
10 thousand Frenchmen is able to demol ish the army of natives numbering 30-40 

thousand men. European tactics give a much more perfect summation of mi l i tary 
forces, and mathematical calcu l ation is in fact refuted. But as the first approxi 
mation for a practical calculation, i t  i s  certain ly  useful and ind ispensable. 

In other cases th is first approx imation is sometimes qu ite sufficient for the 
needs of everyday l ife, or even general ly qu ite precise. lh al l cases where i t  can be 
establ ished and appl ied its practical organizational rol e  i s  enormous. Such i s  the 
vital meaning of mathematics : without it scientific technology, al l modern systems 
of production and market, and the planned condJct of modern wars are impossib l e. 
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I t  is easy to note that there is a special corre lation and a deep kinsh i p  be

tween mathematics and tektology. The laws of mathematics do not refer to th is 

or that field of the phenomena of mture, as laws of other special sciences do, but to 

all and any phenomenon, and only from the poi nt  of view of thei r magni tudes; 

i t  is , i n  its own way, as universal as tektology. 

For the consc iousness brought up on spec ial i zation, the strongest objection 

against a poss ib l i l i ty of the un iversal organizational science is prec ise ly  i ts un iver

sal i ty :  is i t  real l y  poss ib le that the same laws can be app l i ed to combi nations of 
cosmic worl ds and biological cel ls, l iving people  and etheric waves, scientific ideas 

and energy atoms? Mathematics provides a dec isive and i nd i sputable answer :  yes, 
i t  is qu i te possi b le because it is so in fact ;  two p lus two homogeneous separate 
elements consti tute four such elements, whether they are astronom ical systems or 

images of consciousness, el ectrons or workers ; for numerical schemes al l these 

el ements are indifferent and there is no place here for any specificity. 

At the same time mathematics is not tekto logy;  the notion of organization 

itself is not encountered in  i t. If so, what then i s  mathematics? 

It i s  defined as the "sci ence ofmagni tudes."A magn itude, however, is th e  

resu l t  o f  measurement, but measurement denotes successive appl ication t o  the ob

ject being measured of a yardstick, and, obviously, origi nates i n  the assumption 

that the whole is equal to the sum of its parts. To measure a phenomenon or to 

consider i t  as a magn i tude, t'lat is ,  mathematical l y, means precisely to take i t  as 

a whol e wh ich is equal to the sum of parts ; in other words, as a neutral complex. 
And we have estab l i shed that a neutral complex is one i n  wh ich organiz ing and dis
organiz ing processes are mutual ly balanced. 

Thus mathematics i s  s imply the tektology of neutral complexes, developed 

before other parts of the un iversal organizational sc ience. It has managed unti l  

now without notions of  organization and disorgan ization, because i t  has as its 

starting point  combinations in wh ich both are mutual l y  destroyed or, more correctly, 
paralyzed. 

Two departments are distinguished in al l natural sc iences : "statics," or the  

teaching about forms of  equi l i brium;  and "dynam ics," o r  the i nvestigation of the 

same forms in  their motion and changes. For example, the anatomy and  h istology 

of the organism arc i ts statics, and physiol ogy i ts dynam ics. Statics had evolved 
everywhere before dvnamics, and was later transformed u nder the influence of 
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dynamics. There is, as we can see, an analogous rel ationsh ip  between mathematics 
and tektology : one expresses the organ izational l y  static poi nt of view, the other 
the organizationa l ly dynam ic. This second point  of view is the more general of the 
two : equ i l ibrium i s . al ways only a special case of motion, and besides, in essence, 
only  an ideal case, the resu l t of fu l l y  equal and fu l l y  opposi te changes in  d irection . 

Of course, mathematics also inve�ti gates changes in magn i tudes, but i t  does 
not touch upon the organizational form of those processes to which they relate : 
this  form is assumed to be static and unchanging; the resu l t  of any such change, 
such as a new magn i tude, remains a neutral complex as before and is equal to the 
simple sum · of its  parts. I n  mathematical analysis are also inc luded those cases 
where magn i tudes mutual ly  destroy each other, completely or in part; that i s, they n 
combined i n  the sense of disorganization as positive and negative magnitudes or as 
"vectors ;" but th is mutual d isorganization of magni tudes, however, leads to new 
magnitudes , from one set of neutral complexes to another. 1 Consequently ,  math
ematical dynamics i s  not organizational dynamics; it does not relate to the trans
formation of organized forms. 

Thus, for tektology, the fi rst bas ic notions are those about elements and thei r 
combinations. Elements are activ i ti es and resi stances of al l poss ib le kinds. Com�-' 
binations resu l t  i n  th ree types : organized, d isorgani zed and neutral complexes. 
They differ in  the magni tudes of the practical sum of the i r  el ements. 

2. Paths and Methods of I n vest igati on 

i. The Organizational Point of View 

The organizational science i s  characteri zed first and most of al l by its point of 

view. All the pecul iarities of its probl ems, methods and resu l ts flow from this .  
The difference from other contemporary sciences arises al ready wi th the statement 

of the question. 

1Positive and negative magnitudes are sym bois of motions directed straight in opposi�e directio'!s ; 
vectors are symbols of motions directed in different directions, as, for example, the stdes of. a tn: 
angle. Following one, then the other side of a triangle, we come to the same point, where will bnng 
us also the third side ; this is depicted in the summation of vectors in such a way that  the s�m '?f 

. 
the two sides of a triangle is equal to the third side, although numerically, of course, the thrrd stde IS 
always lesser than the sum of the other two. The theory o( vectors and the theory of quate�nions 
evolving from it provide enormous simplifications in problems concerning space, forces, veloctty, etc. 
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Here i t  is necessary to establish two essential moments :  

(1) any scientific question can be pos ited and sol ved from the organizational 
poi n t  of view, which special sciences either fai l  to do or do unsystemat

ical l y, sem i-consciously or in the form of exception on ly. 

(2) the organizational point of view also raises new sc ientific questions, 
wh ich the contcrllXnrv special sciences are unable to con template, define, 
or sol ve. 

I t  wou l d  seem that the organizational poi n t  of view shou ld  be c losest to the 
biol ogical and  social sciences, which study organisms and  organ izations. However, 
even there i t  is far from being realized;  it is on ly partial l y  and  unsystematical l y  

appl ied. Therefore, i n  many c ases  it i s  sUfficient t o  apply i t  deci dedly and clearl y 

to this  or that problem, in order to immediately obtain a new i nsight i n to al l pre

vious ly  known facts, and l ater to gain new concl usions, sometimes deeply different 
from the previous determ inations. 

For example, the enti re enonnous question concern ing ideologies, ( i . e . ,  forms 

of speech, thought, l aws, ethics, etc. ), a question embracing a broad fie ld  of social 

sciences, is usua l ly  considered apart from the notion of social organization as a 

whol e, the parts of wh ich are joined by indispensabl e and vital connections. Marx 
was the first to explai n this connection defin i te ly, but not fu l l y ;  he partly ex
pla i ned on ly one of i ts featu res ; that is, the dependence of i deology on the rel ation

sh i ps of production, as secondary forms, or fonns derived from the basic forms. 
He l eft the objective role of ideology in society and its  ind ispensabl e social func

tion unexp lained.  In an organized system each part or faature complements other 
parts or features, and in this  s en se is a necessary element  of the whole in  wh ich 

i t  performs a special function. In individual cases, Marxism approached this  prob

lem by establ i sh ing  that th is or that ideol ogy serves the interests of this or that c lass, 
strengthen ing the condi tions for its supremacy, or that it is an i nstrument in the  
stru ggle w ith other c lasses. Bu t  Marx d i d  not pos it  the question i n  a general form, 
and for many importan t cases uncri tical l y  took the old, presc ienti fic formu lat ions ;  

for examp le, he considered art to be  a s imp le  adornment of  l i fe ;  mathematical and 

rJatu ral sc iences as non-cl ass ; the highest sc ientific truths as pure and independent 

of social real tions. The organizational point of view changed these concepts at once, 

removed divers i ty and vagueness from them, and pointed to the real and indispen

sable p lace of ideology in  the l i fe of society. I deologies are organiz ing forms for the 
en ti re p ractice of society or, what i s  the same th i ng, its organ izational i nstruments. 
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Indeed, they are determ i ned i n  their evol ution by the conditions and relations of 

production, but not on l y  as the i r  su perstructure ; they also organize a certa in  con

tent, are determined by i t  and adapted to i t. The enti re ideol ogical si de of l i fe 

appears in a new l i ght, an d the whole series of i ts ridd les is ex plained compara

tively easily. 1 

A special i l l u stration from the same fiel d is the question concern ing the 

origin of animism, i .e. , the divis ion of man and other  l iving beings, and original l y 

of al l objects of nature, i n to "sou l "  and "body! ' Previous theories of an im ism 

did not even touch the fact that the rel ation between "soul " and "body" 

has a cl ear social organ izational  character;  namely, it corresponds to that form of 

cooperation which I cal led "authoritarian : "  the rel ation of an actively commanding 

element and the passive l y  !iJbmis5iYe element, or the l eadi ng and the  executi ng  el ement. 

Meanwh i le, as soon as this aspect is i ntroduced into the i nvesti gation, a new way 

is outl i ned to the sol u tion of th e  prob lem . An i m ism turns out to be a transfer 

of the organizational form of the l abour relations of people into though t. Moreover, 

there is  an opportun i ty to ex p lai n fu l l y  al l the historical fortu nes of an i m ism : 

why it did not exist, as it is now ac kn owledged, during the first phases of l ife of 

man kind before the development of authori tarian cooperation, why i t  was i nten

sified during some epochs of h istory, weakened i n  others, fol l owing the ri se or 

decl ine of this  or that social form , etc. 2 

I n  pol i tical economy many i m p ortant questions are resol ved incorrectly or 

remain unsol ved, because of the inabi l ity of �ial ists to adopt the organizational 

point of view. A vivi d example is the theory concern ing  the laws of exchange. 

The notaon of "margi nal uti l i ty,"which rules over the ol d official science, or aginates 

from princip les which can be frankly cal l ed "anti-organizational." It takes as its 

basis the su bjective rel ationsh i p of a separate man to his i nd ivi dual needs ; the i ndi · 

vidual psychics with i ts  fluctuati ng val uations of usefu l  thi ngs. M eanwhi l e, the ex

change of goods is an expression of the �izational relations among peopl e  in a so

ciety ; i t  is a system of production ; and the activity of separate psychics with 

its subjective val u ations reduces to an adjustment' of a given individual with his 

1
Systematic review of ideologies and their evolution which form this point of view are given in my 

work, "The Science about Social Consciousness" ( 2nd eel., 191 9) .  Review of materialistic and 
cognitive philosophical teachings- "Philosophy of the Living Ex perience. " Concerning class 
art and class science- "Art and the Wotking Class, " "Socialism of Science " (both books, 191 8) . 

:1-rhis theory of animism was first outlined by me in the 2nd edition of "Short Course of 
Economic Science" (1 899) .  There are no substantive objections to it to this day. 
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economy to the objective, independent cond i tions of social organization . But none 
of the subjective valuations can change even that price of merchandise for the  i ndivid
ual which he finds at a given moment i n  the market, not to speak of the techn ical 
condi ti ons of production of the merchandise, which constitute one of the most 
permanent moments in  the determ ination of prices. 

The theory of labour val ue, on the contrary, originates from the concept of 
the social organization of production and in this sense stands on the organizational 
point  of view. But to this day i t  is also not qu i te completely carried out; meanwh i l e, 
a complete and formal proof of i ts correctness is achieved only with further steps 
along the organizational rou te. It consists of an investigation of the cond i tions of 
mutual exchange under which enterprises are able to maintain and increase the i r  
share of work in  the general system of production.  I t  turns out that th is is achieved 
precisely by an exchange on the basis of l abour norms, with strictly defined and 
ind irectly dependent departu res . 1 

The questi on concern ing the origin of sl eep can serve as an i l l ustration from the 
fie ld of biology . There arc a number of theories which attempt to explai n di rect ly 
the cond i ti ons of al teration between sl eep and vigi lance in the organism. I t  i s  very 
l i kely that a number of them wi l l  tu rn out to be partial ly correct. The organ izational 
point of view, in different degrees, is  part of their nature as it  is, general ly ,  al so a 
part of al l serious physiological theories. I n  particu lar, this  concerns the theory of 

M :  Duval, wh ich explains the phenomenon . of s l eep as an amoeba-l i ke movement 

of the brai n cel l s :  their appendices shorten and interrupt the connections between 

the nerve centers, thus caus ing an absence of consciousness . and al l the other symp
toms of s leep. The same can be sai d about the views of Klapard, accordi ng to wh ich 

s leep is a defensive function of the organism; protecti:1g it from exhaustion. 

But even these broad concepts do not contain  the one essential feature of the hol is

tical ly  organizational point  of view : they do not contain the notion concern ing  the 

relationsh i p  of the organi zed system to its  changing environment. And as soon as 

this feature is taken into account, something new immediately emerges : the connec

tion of sleep with the astronomical cycle of days and nights among a great majori ty 

of l iv ing bei ngs, and, among those subjected to winter hi bernation, wi th the cycl e 

of time in the year. 

1 In general, such a proof was at fm;t given by me in an article "Exchange and Technology" 
in the collection, "An Outline of RealiStic World Vie.w" { 1st ed. 1 903, 2nd ed. l905). Similarly and 
more precisely it  is developed in 4th ed. ,  II  volume "Political Economy, • A. Bogdanov and 
L Stepanov ( First chapters). 
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Both dai l y  an d yearl y cycles denote deep periodic changes in the general 
conditions of l ife on the earth 's su rface. The l igh t of th e  full moon is si x h un d· 

red thousand times weaker than the sun l ight;  and the s ight of a majori ty of an i mals, 
especial l y  of h i gher an imals, is th e  main means of orientation with respect to resis
tances, opportun i ties an d dangers i n  th e  envi ronment. There are also changes in 

temperature, humi dity and other atmospheric condi tions. The to tal i ty of external 

conditions for each organ ism is  qu ite different:  a bei ng which is  fit for dayl igh t  

activi ties is  quite l i ke ly  to be u nsu i ted t o  n ight acti vities, a n d  vice versa;  complete dual 

suitabi l i ty may be encountered only as a rare excep tion. Hence also ari ses the dis

tinction i n  the biol ogical si tuation as a wh ol e between the nigh t  and the day l i fe of 

animals and p lants, wh ich i ntensifies even further th e  unsui tabi l i ty of each separate 

organism e ither to d a y  or n i gh t conditions in the struggl e for existence. 

I f, for example, the organ ization of man evolved in  a sufficientl y  prec ise 

correspondence to the day conditi ons, then 'it cou l d  not be fit to the same degree 

for n ight activities .  Thus, th ough his eyes contain a special mechanism for night 

sigh t, man sees much worse at night than duri ng  the day. A deep trace of primitive 

man 's hel plessness during n i gh t  is  preserved in th e form of an insti nctive fear of the  

dark i n  our chi l dren, usual l y  takin g  the form of an elementa l ,  convuls ive, "mystical" 

fear. Many night animals are s imi larly he lp less duri n g  the day ; you only have to 

look at an owl or an eagle-owl by day l i gh t  to see this .  

I t  is necessary for the organ ism to have, as ful l y  as poss ib le, i sol ati on from 

this u n d es i ra b l e , p e r i o d i c a l l y  appeari ng s ituation ; obvi ously, also a periodic 

isolation. Such i s  the role of sl eep. I mmobi l ity reduces contact wi th the envi ron
ment to a m i n i m u m ;  the interru ption of impressions removes events of the external 

worl d  from m otor reactions, with a l l  thei r consequences. Hence, the astronomic 

frame for periods of sl eep: day , night and winter. Transmigrating  bi rds achi eve 

isolation from wi nter cond itions by an im mense air passage ; the bear cannot do this 

an d  therefore h i bernates. M an achieves the same by heating his  den ; i n  n ature, the 

same purpose is achieved in  a variety of ways. Thanks to art ificial l ight, man can 
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partl y deviate from the twenty-four-hour cycle ; i n  general , he sl eeps l ess than the 
majority of animals . However, in tropical countries the twenty-four-hour cycl e 
contains one more period of h ibernation for h im as for many other animals- after 
m idday, the time of inactivity due to intense heat.-

Th is general l y organ izational confrontation of the "organism and its environment " 
perm its us, in principl e, to solve the question concern ing  the origin of s leep; the study, 
however, of the mechanism · of sleep sti l l  remains to be done, but the governing idea 
is there. 

I n  practice, the organizational point  of view has been most fu l l y  implemented 

in sciences which do not use the term "organization"- namely in the physio-chem ical 
sciences. Only it i s  denoted differently there; namely, as a "mechanical" point  of 
view. I t  investigates any system both from the point  of view of the internal relationships 

among al l of i ts parts and also the relationship between i t  as a whole and i ts envi ron
ment; i .e., all ex ternal systems. As was al ready expla ined, "mechanisms"are, firstly ,  
those organ ized systems which are systematical l y  bu i l t  by people themselves, and 
then all those systems w h ose s tr u ctu re ha s  b e en  l e a r n t to the  sam e d egree 
as, for example, in  the case of techn ical systems created by man .  

However, i n  the physicxhemical sciences, a fu l ly  conscious a nd  therefore 
compl ete ly consistent appl ication of the organizational i dea can also l ead to state
ments of new questions. Thus, for example, enormous interest is aroused by 
the controversy about the "princi p le of relativ ity i n  contemporary physics ;" its form
u lation and investigation are entirely based on the corre lation between observers 
captur ing given events, and on condit ions of s ignal l i ng  which perm i t  the coordi
nation of the i r  observations. I t  is cl ear that in  organ izational sense the concept 

of the physical envi ronment is widened here ; into it are brought elements wh ich 
were not taken into accoun t  before ;  namely, investigating bei ngs and their i n ter
relati onsh ips . 1 

1 1 will note that the present formulations of the principle of relativity by Einstein and others appear to 
me from the organizational point of view to be imperfect. They take into account only two observers 
and the light signalling between them. Since a direct signalling is imfossible when observers move away 
from each other faster than the speed of light- the ray of the signa from one cannot then catch up with the 
other- it is assumed that relative speed of bodies is always less than the speed of ligh t ;  and the latter is 
already the absolu te limit of speeds. Meanwhile, as so o n  as a third observer is introduced into the sys· 
tern, as an intermediary be tween the other two, we have something different. With the decomposition of 
radioact ive bodies some beta- particles, i.e.. , electrons rush with a speed close to the speed of light, for 
examp l e,  285 thousand kilom eters per second ( l ight - 300 thousand kls/ . For the observer located in the 
middle hetween two such particles rushing in opposite direc tion, it  sh ou d be quite clear that they move 
away from eac h  o ther wi th the speed of 570 thousand kls, i. e. ,  faster tha n  th e spee d of l igh t. I f we as-
su m e  the ex iste nce of observers on each of them, direct signalling be tween them is, obv iously , u n think
able ; but with the hel p o f  the first, l ocated hc twcc n them, they can e nt e r  i n to com munication and es
tabl ish their i n terrelati ons, inc luding knowledge that the y move away from each other faster than the 
speed of l ight. 
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I n  general , i t  shou ld  be obvious that the organ izational point  of view is capabl e 
of yielding ne.w resu l ts and l ead ing to new statements of the most diverse questions 
of cognition from those which have been posited h itherto. 

il. The Universal Statement of Questions 

The organizational point of view also raises questions which could not be 
posi ted by special ized sciences, but which must nevertheless be acknowledged as 
perfectly scientific questions. These are the questions which relate to the un i ty 
of organizational methods i n  nature, practice and cogn i tion. 

There are, . for example, the fol l owing scien tific facts. The eyes of the cuttle
fish or the octopus present the greatest resemblance in  structure to the eyes of 
higher vertebrata, such as man. Both are structures of gigantic complexity, with 
hundreds of mi l l ions of e lements which are h ighly differentiated and harmonious ly 
connected with each other. However, i t  can be undoubtedly assumed that both 
evolved completely i ndependently, from tw o far-removed branches of the gene
alogical tree of l ife ;  the common ancestors of man and the octopus cou ld not have 
had eyes  i n  o u r  sense of the word; at best, they had pigmented specks for a 
reinforced absorption of rays i n  the exterior layer of the body. Independence i n  
origi n i s  especial l y  emphasized by  the circumstance that the layers o f  the ceti na 
receiving l ight are arranged i n  a reverse order in the higher mol l usks to the arrange
ment of s imi lar l ayers in the higher vertebrata. Th is is one of the most miracu lous 
coincidences in  natu re. 

Can biology, as a special science, pos it  and solve the question of such a co
incidence, and a coincidence to such a degree? There is a general proposit ion that 
l i ke functions l ead to the evolu tion of l i ke organs. But the notion of ''analogy" 

says nothing about the possi bi l i ty of such a strik ing coincidence; for examp le, 
the corneous external sk in  of man, the ch itinous membrane of i nsects and the 
l imy shel l  of mol l usks, etc. ,  are ''analogous." Biology can trace two l ines of h istor
ical evol ution and a series of transi tions which have led i ndependently from the 
simple accumulation of pigment to archi tectural ly  i ndentical optical structures, 
a mi l l ion times more complex than our microscopes and tel escopes. But the 
very separateness of both l i nes excl udes the possi bi l i ty of an answer which wou l d  

give reasons for the  coincidence of thei r  final resul ts. 
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B iology, i n  fact, d id not posit the question i n  th i s  form, althought more 
than s ixty years have e lapsed since the investigations by Babokh in  of the eyes of 
cephalopoda. But from the organizational poi nt  of v iew, the question sti l l  remains. 
This i s  a special case of the general question concern ing  the un i ty of organizational 
methods in  nature. And its scientific sol ution must be ach ieved on the basis of an
alyses and general izations of organizational experience. 

In the physio-chem ical sciences there exists the " l aw of equ i l ibr ium, • formu
lated by Le Chate l i er. Th is law states that systems which are in  a state of equi l i b
rium tend to preserve it by producing internal oppos i ti on to forces changing i t. 
Take, for example, a vessel contain ing water and ice i n  equ i l i bri um at C/' C under 
normal atmospheric pressu re. If the vessel is heated, then part of the ice wi l l  melt, 
absorbing heat and thus continuing to maintain the former temperature of the mix
ture. I f  the external pressure is raised, then part of the ice wi l l  again be converted 
into water wh ich occupies a smaller vol ume, thus weaken ing the rise in pressure. 
In contrast to water, other l i quids decrease in vol ume wi th freezing. With the rise 
in pressure and under the same cond i tions of mixture, they exh ibi t  an oppos i te 
change : a part of the l i qu id  freezes ; the pressure i s  obviously thereby weakened 
as i n  the prev ious case. The princip le of Le Chatel ier is appl ied at every step to 
solu tions, chem ical reactions, and motions of bodies, thereby perm i tt ing the pre
dict ion of changes in the most varied cases. 

But the same law, as has been shown by many observations, is al so appl icab le  
to biological, psych ic and social systems wh ich are foun d  to be i n  equ i l ibr ium. 
For example, the human body reacts to external cool i ng  by i n tensifying i n ternal 
oxid iz ing and other processes which produce i ts heat; with overheating  the heat i s  
removed by  the processes of  evaporation. Normal psychics, when i t  i s  deprived of  
external sensations, such as when a man finds h imsel f i n  a prison, compensates 
for th is l ac k  by intensify ing the activity of fantasy and by deve loping attention 
with respect to trifles ;  on the contrary, wi th an overl oad of sensations the atten
tion to particu lars is lowered, and the action of fantasy is thereby weakened, etc. 

It is c l ear that the question concern ing the un i versal i ty of the l aw of Le 
Chatel ier cannot be posited and systematical ly  i nvestigated by any of the special 
sci ences- the physio-chem ical sciences have no business with psychic systems, 
biology with inorganic,or psychology with material systems. But from the organ
izati onal point of view, the question i s  obviously not only fu l l y  poss ib le  bu t in 
escapable. 
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Such questions are usual ly cal l ed "ph i losoph ical." Two ideas are hidden i n  
th i s  l abel . The first i s  that  such questions are beyond the scope of special ized 
sciences ; this is qu i te correct. The second is that such ques tions do not have a 

strictly scienti fic character and arc not complete ly i nvost iKated by scienti fic methods, 
but by some "ph i losoph ical '' methods. Th is must be refu ted. 

i i i .  Methods of the Organizational Science 

Thus, the organizational point of view if appl ied consciously and hol istic· 
al ly leads, on the one hand, to a change in  the statement of questions by special 
sciences, and on the other, to new scientific questions which go beyond the l imits of 
these sciences. What methods shou l d  be used in  investigating such questions? 

General ly scientific methods shou ld  be used which were predominantly 
worked out in the natural sciences. They are essential l y  the same for al l  sciences 
and vary only i n  the particu lars of appl ication. The psychological and social sc iences 
are, so far, backward and imprecise; but as they develop, their methods wi l l  more 
closely approach those of the natural sciences. Therefore, without predetermin ing 
future developments, i t  shou ld  be accepted that the organizational science must 
begin wi th these general methods and strive to apply them as strictly and precisely 

as possible to the probl em at hand. 

Induction, lead ing  from particular facts to increas ingly broader general iz· 
ations and eventual ly to un iversal ones, is represented by three basic forms :  

genera/iiing-descriptive, statistical and abstractly analytical. A l l  of them are ob· 
viously appl icable to the phenomena of organ ization anu disorgan ization. 

As far as general iz ing descriptions are concerned, i t  may be noted beforehand 
that they shou ld  be dist ingu ished in  the organizational science by a tendency to 
"abstractness," to an even greater degree than the general i zations in special ized sciences. 
The description of organizational facts aims  to embrace the rel ationsh ips of al l  

kinds of elements ;  and th i s  means i t  must abstract itself from those elements; however, 

the description of facts given by special i zed sciences always has in mind various 

definite elements from which it  cannot abstract itsel f. For example, even phy· 
sical chem istry, one of the broadest of these sciences, i nvestigates correlations of 
"bodies" or "physical th ings :' its descri pti ons are always concerned with character· 
izations of "bodies" or "things ," and thei r connections and combinations. Tek· 
tology, however, constantly aims to transcend these l im its ;  and a general izati on is 
completed in thi s  sense on ly when i t  expresses equal ly  wel l  the connections or 
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combinations of bodies, representations, ideas, etc. For tektology, as for math
ematics, al l phenomena are equal and all e lements i ndifferent. The few genera l i 
zations of experience from which mathematics departs are not on ly un iversal l y  
general ,  bu t also maximal ly abstract. The tektology of  organized and  disorgan ized 
complexes must obviously work out many more genera l izations than the "tektol ogy of 
neutral complexes, " i .e. , mathematics, but neverthel ess general izat ions of the same 

type. The path to their development is l onger and more complex, i nevitably pre
senti ng a series of stages at which general izations are tied to various elements, as 
they are i n  the special ized sciences; the difference l ies i n  there bei ng pos ited i n  
advance an aim to remove th i s  restriction and find  formu lations wh ich wou l d  be 
su itable to any other element . 

Statistical methods include, as is wel l known, a quanti tative enumeration 
of facts and a calculation of their recu rrence. Quantitative calcu lation is c learly 
assumed in the very determination of "organization"and "disorganization :"only 
when it is  made, can it be stated whether or not i n  fact the  whole i s  practical ly  
greater or smal ler, in  some definite aspect, than the sum of  its  parts and by how 
much. I t  can be assumed, however, that the calcu lation of the frequency of various 
combinations must play a part, but primari l y  at the l ower stages of investigation, 
before i t  has gone beyond the l imits of a group of special , concrete facts. It wou l d  
b e  strange and hardly expedien t to calculate the frequency, for example, o f  the  
cen tral i s t  forms o f  organization i n  the structure o f  i norgani c systems, l iving beings 
and psychic complexes, social and ideological group ings, etc. Bv the way, approx i
mate estimates, i n  the sense of a particu lar frequency or rari ty of various combin
ations, may p lay an important role even here. 

H igher stages of investigation are ach ieved by the abstract analytical method. 
It  estab l i shes the basic Jaws of phenomena wh ich express thei r ! nvariable ten�encies. 

"Abstraction,,. that is,the separation or removal of compl icat ing moments, serves as 

a means for th i s ;  i t  reveals the basis of any given phenomenon in  a pure form ; 
namely, that i nvariable tendency which is h idden under the vi si b le  complexity. 
Sometimes, abstraction is carried out i n  real terms, as i n  the case of precise "exper
iments" · in the natural sciences ; sometimes, however, i deal ly  or mentally, as i n  
the case of  the majority of abstractions in  the social sciences. For  example, when 

physicists were investigating the conversion of mechan ical motion i nto heat, they 
endeavoured wi th the aid of special apparatus to el im inate any losses of the gene
rated heat in excess of the l im i ts of precise control and any accidental inflow of 
heat from outs ide ;  or, what is the same thi ng, they a imed to establ ish a fu l l  equi
l i br ium of such l osses and inflows. In th is way they recreated the phenomenon 
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in a "pure form ;" that i s, they practicably s impl ified i t, freei ng i t  from com p l ica

ting momen ts and making i ts basis accessib le  to observation - i n  the scien ti fic, and 

not in  a metaphysica l sense, of ccurse, - and found i ts law: a defin i te quanti ty of 
mechan ical  motion is converted I n t o  a dcli n l le quan t i ty uf  heat wh ich i s  s tr ict ly 

proportional to i t . 

I n  the same w a y  c h e m i s ts search ing  for the law concerning the connec

tion between substances en deavour to get the investigated substances into a pure 

form by ''abstracting" from them any adm ixtures by various processes of decomp

osi tion or "analys is ;" and l ater, i n d ucing react ions between the "abstracted" su b

stances, the chemists systematical l y  remove or neu tral ize all the col l ateral , obser

ving phenomena, such moments as, for example,  the departure of gaseous products 

from the fiel d of observation,  etc. Thi s  example  from chemistry makes particu

larly clear why the abstract method is  also cal l ed "analytical :" i ts essence l ies i n  

the decomposi tion a n d  anal ysis of com p l ex objects and complex con d i ti ons, and 

in wo r k i n g  w i th s i m p l i fi e d  o bj ects and s impl ified conditi ons wh ich emerge 

as a resu l t  of analysis. 

It i s  easy to see that astronomers are i n  a d ifferent s i tuation from that of 

physicists or chemists. When observi ng a tangled motion of some planet or comet 

in the heavenl y  fi rmament, they arc deprived of a poss ib i l i ty to anal yze practic

al ly thi s  motion, to s im pl ify it  in real i ty, to remove such compl icati ng condi tions 

as, let us say, the motion of the Earth itself with its obiervations, its perturbations resul ting 

from the pul l  of various other  cosm ic bodi es, and the uneven fracture of rays i n  the 

atmosphere, etc. At the same ti me, abstraction and precise i nvesti gation, without 

si mpl ification, is  not poss ib le  here : i t  i s  not carried ou t i n  a real experim ent, but  

mental ly.  One after another, the  attendant moments are e l i m i nated from estimates 

and calcu l ations, u n ti l  there remai ns the structure of an i nvestigated orbit of the 

planet or a comet in  relation to th e centre of the system, usual l y  the Sun. The 

very beginn ing of the new astronomy l i es i n  the powerfu l effort of the abstract 

thought of Nicholaus Copernicus, wh o fou n d  the princi pal compl icati ng moment 

of the visi ble motion of planets i n  th e  moti on of the Earth i tsel f and succeeded in 

"abstracting" i t  by mental l y p lac ing  an observer on the Sun.  This was the fi rst step 

in  astronom ical abstracti ons ; l ater, i t  was easier to find and remove by analysis 

other observed astronomical facts. 

57 



I n  th e social sciences, with the col ossal complexity of their  su bject matter, 

a real s impl i fy i ng experi ment is  so far only possi b le  in exceptional cases. There

fore, here too the decis ive role belongs to mental abstraction, th e  first models  of 

which were given by bou rgeois c lassical econom ics and later, in  a more perfect 

and val i d  form, by the investigati ons of Marx . 1 

I n  what form shou l d  the organizati onal sci ence apply the abstract method? 

The answer is  provi ded by facts. Th e poi n t  is  that a lth ough this science does not 

yet formal l y  ex ist, org{!nizational experiments do exist. 

The experiments of Qui ncke and particu lar ly those of Buch l i  with ''artificial 

cel l s " are wel l - known. They i nvolved the formation of col l o i dal mixtures which 

a p p r o a c h e d  l i v i n g  protopl asms in  their physical structure. In th ese m i x tures 

i t  was possi b le  to recreate the princi pal motor reacti ons of u nicel l u lar organisms:  

movement  by means of  rel eased "false feet," si mi lar to  those of the amoeba; the em

brac ing and envel op ing  of hard partic les ,  cop u l ation, etc. To what fiel d of science 

shou l d  these experi ments be referred? To b io logy ? But i ts  subject m atter i s  l iv ing 

bodies and l iv ing phenomena, which are absen t here. To the physics of col l o i dal 

bodfes? The enti re aim and mean ing  of the ex peri ments l i e  outside i ts prob lems ;  

the questi on concerns a new i l l u m i nation, a new explanation of th e  processes of  

life. I t  i s  c l ear that these ex peri ments belong to  that science wh ose problems and 

con tent em brace both at the same time : the science abou t th e  general structu re of 

both th e l iv ing an d the dead in  nature, abou t the base of organization of all forms. 

Thus, we have an ex periment in which what we are accustomed to th i n k  of as 
'1 1fe" is "abstracted'' from the l ivi ng functi o n ;  everything particu lar i n  i t  is ab

stracted,  so that there rem ains only i ts general structure and the basis of i ts or

gan izati on.  

Plato's ancient experi ment reproduces a picture of the r ings of Saturn by 

means of the rotation of a l iqu id sphere in  i ts  bal anced envi ronmen t (comp osed 

of another l i q u i d  of the sam e specific gravi ty) . Agai n, to wh ich scientific fie ld  

does th i s  experi me nt bel ong? 

1 More basic and in part more detaJlcd ex planations of the three phases of induc tive m ethod 
are given in the "Political Econom y , " A. Bogdanov and I .  Stepanov, vol. 1 ,  pp. 5-1 1 ( 2nd ed.) 
and in "The Science about Social Conscience , "  A. Bogdan ov, pp. 1 0-21  (2nd ed.).  
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Nei ther hydrodynam ics nor cosmology can righ tfu l ly c la im this experiment which 
relates to questions concerned with the basic arch i tecture of the universe. It es· 
sential ly and ful ly  belongs to the organizational science. 

The same can be said of the experiments of  Mayers, wh ich explain a poss i ·  

ble equi l i br ium of electrons in the atom by means of an electromagnet and tiny 
floating magnets or currents. 

The main feature of the appl ication of the abstract method in tektology 
can be seen i n  these i l l ustrations. I n  the experiments, for example, of Buch l i , or 
of those fol l owing the same path, such as Rumbler, Herer, Leduc and Leman, the 
"biological " material i s  first abstracted from the l iv ing phenomenon ; l ater, i t  is 
also necessary to abstract mentally from the material which has served as a basis 
for the experiment. Real abstraction is ind ispensably complemented with men tal 
abstraction. 

Of course, tektology wi l l  be forced even more often to l im i t  itself to mental 
abstraction. 

Such are the inductive paths on wh ich the organizational science must work 
out its general izati ons and laws. Next, begins the ro le  of deduction which adds 
and combines the resu lts  so obtained in order to get new theoretical as wel l as 
practical conclusions. I t  is poss ib le  to antic ipate th a t  th i s  ro l e  w i l l  b e  
enormous. i n  mathematics- the tektology of  neutral combi nations- it  i s  so over· 
wheimingly great that it has for the majori ty of thi nkers completely overshadowed 
the experimental or inductive basis of th i s  science. I n  the tektology of organi zed 
and disorganized complexes 5Uch a bas is must be much broader; a "neutral" con· 
nection, or equi l i brium of organi zing and disorganiz ing moments, is sti l l  an extra· 
ordinari ly s impl ified special case  which fac i l itates deduction to the utmost degree. 
In general tektology, consequently, the correlation of i nduction and deduction 
cannot be so uneven. As a un iversal sci ence, it must i n  fu l l  measure and with the 
greatest harmony un i te in itself the al l -sc ientific methods. 

3. The Relationship of Tektology to Part icular Sc iences 

and Phi losophy 

As has a l ready been explained, questi ons of the speciai ized sciences can 
be posited from the organizational poin t  of view, that is .  "tektological ly_,"This 

59 



poin t  of view is al ways broader and ,therefore,capable, at l east i n  some an d per

haps in a l l  cases, of l ead ing to resu l ts wh ich are ful l er and m ore precise. The exper

ience of a l l  th e sci ences shows that the sol u tion of particu lar questions is  usual l y  

ach i eved on ly when they are prel i m i nari l y  converted i n to general ized forms ; a n d  

a t  t h e  sam e t ime, together w i th  the origi nally posi ted questions, m a n y  other 

si m i l ar questions are sol ved. Thus, if  someone posited as h i s  problem the ex pla

nati on of th e distance between the Earth and the Moon and constrained hi msel f 

wi th i n  th ese l im i ts, he wou l d  have never come to anyth i n g ;  b u t  the sol ut ion of 

a more general p roblem- how to find the distance from an o bject withou t 

approach i n g  i t -has immediately opened the road to the sol u tion of the 

given particu l ar problem, and of an u n l i m i ted num ber of others. Th e bas ic 

s ign i fi cance of tektology l ies in the most general statement of questions. 

Hence th e relationsh ip  of tektol ogy to particu lar sciences is easi l y  estab

l i shed ; i t  is  unifying and controlling. Th eir  entire materi al and al l the resu l ts they 

h a v e  obta i ned l awfu l l y  bel ong to it, as a bas is  of  its wor k ;  al l of the i r  general iz

ati ons and conclusi ons are su bject to i ts verification from the p oi n t  of precis ion 

and completeness, inasmuch as a relative narrowness of th e spec ia l ized point  of 

view may be reflected in both. 

The methods of all sci ences are for tektology on ly  modes for the organizati on 

of material  suppl ied by ex perience ; tc ktol ogy investigates th em i n  this sense as 

it does any other possi b le  meth ods of prac tice. I ts own meth ods are not exc l u ded : 

they are prec isely the sam e object of investi gation, organ iz ing m odes an d no more. 

Tektol ogy rejects as fru i tl ess sch olastic ism the so-cal led  "epistemol ogy, " or  ph i l 

osophical theory of cogn i tion which ai ms to  i nvestigate con d i t i ons and m odes of 

cogn i ti on not as v ital ,  organ i zational processes among other p rocesses, but ab

stractl y ,  as a process which differs essential ly  from prac tice. 

Te ktol ogy shou l d  not be confused with ph i l osophy. Ph i l osophy at i ts bi rth 

was s imply  an aggregate of scientific knowledge wh ich was not yet separated i n to 

spec ial i ti es, bu t was connected by naive general hypotheses. I n  the epoch of the 

special i zation of sciences, i t  became a su per-structure over sc ientific knowl edge, 

ex press ing  the striv ing of human though t toward un i ty. But it cou l d  not ach i eve 

this in fac t, for it d is integrated i tsel f according to the bas ic  break of social l i fe 

i n to theore tical and practical branches. Both differ fu ndamen tal l y  from tck tol ob'Y·  

PrJc t ica l  ph i l osophy has  in  mind general m or.t l l eadersh i p  in th e behaviour 

of people .  For tck tol ogy mora ls  arc only an objec t o f  inves tigat ion,  .1 s o n e  
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organizing form among others ; tektology considers the moral relationsh ips among 
people from the same point of view as the rel ationsh i ps of cel l s  in an organ ism, 
parts in  a machine, el ectrons in an atom, etc. It i s  just as al ien to morals as i s  
mathematics. 

Theoretical ph i losophy strived to discover a un i ty of experience in the form 

of some universal explanation. It wan ted to pain t a harmonious and in tel l igibl e 
picture of the worl d. I ts tendency is contemplation. For tektology the un i ty of 
experience is not "discoverecf,' but activity created by organizational means : 
•phi losophers wanted to expla in the worl d, but the main poi nt is to change it" said  the 

greater precursor of  o rgan izational science, Karl Marx. 1 The explanation of 
organizational forms and methods by tektology is d i rected not to a contempla-
tion of their un ity,  but to a practical mastery over them. 

Phi losophical i deas d iffer from scientific ideas in that they are not subject 
to empirical verification ; for example, a •phi l osophical experiment" is a complete ly 
unnatural combination of ideas. The constant practical verification of i ts con
clusions i s  obl igatory for tektology ;  organizational l aws are necessary first of a l l  
in order to app ly them ; and tektological experiments are not on ly poss ib le, but, 
as we have seen , a l ready ex i st .  The fundamental difference between ph i l 
osophy and tektology is  especial l y  c lear here. 

Ph i losophy has frequently antici pated broad scientific general izations i n  
its unifyi ng work;  the most stri k ing example i s  the i dea abou t the indestructabi l i ty 
of matter and energy. I n  th is sense, ph i losophy is also a precursor of tektology. 
Such phi losophical conceptions as dialectic or the teachi ng of Spencer about evo
lution have a h i dden and unconscious but indisputable tektological character. 
I nasmuch as they wi l l  be investigated, verified and organizational ly exp lai ned, 
they wi l l  enter i n to the new science, and, at the same time, . l ose  th e i r  ph i l 

osophical character. I n  general , tektology, with i ts development, shou ld  make 
phi losophy superflous, and from the start i t  is already superior to i t  since i t  com
bines with its universal ity a scientific and practical character. Phi losophical i deas 
and schemes are for tektology objects of investigation as are any other organiza
tional forms of �xperieryce. 

Tektology is a un iversal natu ral science. I t  is just being conceived ; but si nce the 
enti re organ izational experience of mankind belongs to it, i ts development shou ld be 
swift and revol utionary, as i t  is revolutionary in i ts nature. 

1
one of his 11 theses on Feuerbach. 
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I l l  

Bas ic Organ izat iona l 

Mechan i sms 

1. The Formulating Mechanism 

i. Conjunction 

Man in his  organ izational activi ty is on l y  a stu dent and imitator of the great un iver

sal organizer, nature. Therefore, h u man methods cannot transcend the methods of nature , 

and represent in re lati on to them special cases only.  B u t  for us, these special cases are, of 

cou rse, better known and, therefore, the study of organizational methods shou l d  begin 

with them and then go on to the more general, and u l timately, t h e  u n i v e rsa l  m e a n s  o f  

organization i n  nature. 

It was l ong ago noticed and establ i shed that man in  his activi ty, practice and cog

nition only joins and separates some given e lements on hand. The process of l abour reduces 

to the join ing of various " materials" and " i nstru ments" of labour with the " labour force, " 

and the separation of various parts of these com plexes, which produce as a result  the or

ganized whole, a " product. " 

The efforts of the worker, th e  cutting i nstrument, and a piece of wood are joined, 

shavings and b its of wood are cut off, and the instrument is separated from th e  wood, 

completing its movements; a new force is  appl ied  to the instrument, which bri ngs i t  into a 

6 3  



new contact with the wood, etc. : the cha in  of com binations an d d isju nctions is sometimes 

comparatively s imple, frequently very compl ex and hard to descri be i n  words;  but there is 

a l ways on l y  th i s  and never anythin g else that  cou l d  not be encompassed i n  these n otions. 

S i m i larl y, in the fiel d of cognition. The general iz ing effort bi n ds and un ifies e lements or 

complexes of ex perience ; th e  discern i n g  effort separates them ; noth ing  else, going beyond 

th ese l i m i ts, can ex ist  here. N o log ic  o r  m e th o d o l o gy was  ab le  to  this day to  find any· 

th i n g  e l se. 

But fu rther investigation reveals that these two acts, joi n i ng and separation, do not 

play an equal part i n  the activ ity of man or occu py in it  an equal p lace:  one of them is  

pr i mary, th e  other a d e r i v a t i v e ; the one can be di rect, the other  is al ways on ly a resu l t. 

Assume that a worker must cu t a p iece of wood i n to two parts or even brea k i t ;  he must, 

genera l l y, d iv ide i t  i n  this  way or that. No straigh t  or direct act  wh ich woul d  accompl ish 

th i s  i s  known to ex ist : the worker must invariab ly bri n g  the object being separated i n to 

contact e ither with the instrument or with organs of h is body- the act of jo in ing- and he 

must app l y  to th is  system a definite effort, which i s  anoth er act of jo in i ng. The breach of 

con n ections i n  the object occurs on l y as a consequence of these combi nations and as an 

event  of a secondary character. 

The process is no different in cogn i tion.  No "d isti nction, " " opposition" or 

" d i fferentiation" is poss ib le  without a prel i m i nary comparison ; that is, without  the join ing  

of  separated complexes in  some com mon fie ld ,  the fi e l d  of " consciousness" or "experience." 

The ch i l d  does n ot know for a long ti me how to d istinguish a cat from a dog, or one 

strange man from another; only when he happens to see them both side by si de,or when 

the ir  i mages become so customary and firml y  impl anted in  h i s  consciousness that he can 

compare a c l ear  representation of the absent man wi th a perception of the man presen t, 

can h e  " d istinguish "  between them, i .e . ,  separate the;n i n  h i s  experience. The very effort 

wh ich is d i rected to such a pu rpose appears on ly  if two com p l exes have someth ing in 

com mon, have some of their elemen ts merged, or are b l ended wh en encountered in  the 

fie ld  of experience. Consequently, separation is a lso secondary here ; i t  is a derivative that 

occu rs on the basis  of a union.  

Passing now to the processes of e lemental natu re, we fi n d  in  them the same two 

moments and corre lation. It is poss ib le  to conceive any even t, any change of complexes 

and the ir forms, as a chain of two acts: the act of joi n i n g  w h a t  w a s  s e p a ra t e d ,  a n d  th e 

act of separati ng w h a t  was  b o u n d  t o g e t h e r . F o r  ex a m p l e ,  the nourishment of an or· 

ganism consti tu tes a connection of environmental e lements to i ts structure;  propagation 

occu rs through separati on from i t  of a certa in  group of i ts e lements ;  al l chem ica l  reactions 

reduce to com binations of atom ic complexes or the ir  decom p osition ; even the s imple  

" d isp lacement" of bodies sh ould be understood as  the ir  detach ment from one set  of com-
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plexes of the environment wi th wh ich they were spatia l ly bound and an entry into a s imi lar 
connection with others. At the same time, one can estab l ish as an i nd ispensable, preceding 
moment, some act of a connecti ng character for any breach of connections. For example, 
a free cel l  usua l ly propagates th rough divis ion on the basis  of its  growth, i .e. , the joining of 
substances from outside; the  propagation of a chemical complex takes p lace as a resu l t  of 
either a contact with another substance or an entry into i t  of new activit ies from outside, 
such as thermal and electrical activi ties. A complete ly independent act of separation which 
is not induced by some act of join ing  cannot exisL 

Consequently, the primary moment begetti ng changes, emergence, destruction and 
the development of organizational forms, or the base of the formulating tektological 

mechanism, i s  the  jo in ing of complexes. We wi l l  denote i t  by the term conjunction1 taken 
from biology, which is deeper in mean ing and un iversal in appl i cation. 

It is necessary to perceive distinctly the un iversal i ty of this concept in  order to oper
ate with it tektologica l ly. Conjunction is cooperation or any other social contact, such as 
speech and the connection of concepts i nto ideas, the meeting of images and asp i rations i n  
the  field o f  consciousness, the  fus ion o f  metals, the  electrica l  discharge between two 
bodies, an exchange of goods between enterprises, and an exchange of ray energy between 
heavenly bodies. Conjunction b i nds our m ind with the most distant planets which we see 
in the telescope, and with the smal lest bacteria which we see in the m icroscope. Conjunc
tion is the assim i lation of nourishment wh ich sustains an organism and of poison wh ich 
destroys i t, soft embraces of l overs and mad embraces of enemies, congress of workers of 
the same trade and a c lose fight of antagon istic detachments . . .  

S c i e n t if ic  orga n i z a t i o n a l  concepts are as strictly formal as th e m a th e m a t i c a l  

concepts wh ich properly belong to  them ; "conjunction" is  l i ke the addi tion of  magn itudes, 

which is its special case. We consider fighting armies as two conjunctive complexes wi th 
th e sam e j u s t i f ica t i o n  as when we determine the total number of partici pants in a 
battle by adding numbers of both s ides. The subjective goals of partic ipants do not matter 
here; what is important are objective correlations : two complexes are in an " interaction, " 

1In biology this word is applied to the act of joining two freely existing cells constituting a prototype 
embryo of sexual propagation. With proper "conjunction, " two cells unite temporarily and pardy (they 
usually exchange a quarter of their nuclear composition) ; with so-called "copulation" they merge com
pletely. In both cases, this is usually followed by the process of cell division ; and each newly created cell 
has now a combined property inherited from both sides, thanks to which propagation turns out to be 
the creation of really new forms and not simply an augmented repetition of old forms. Exactly this 
nuance- a hidden indication at creation- makes the tenn "conjunction,"  in its universally-broadened 
sense, the most appropriate for tektology : from its point of view any creation of new forms is based 
on joining of independent complexes and each such joining leads to the creation of new forms. 
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the e lements-activi ties interm ingle, " infl uence" each other, genera l ly "com bine" with each 

other, cross from one complex to another in the form of taking prisoners and suppl ies, and 

also i n  th e form of the mutual borrowing of experience, adopting from each other even 

such th ings as m odes of struggle and, frequently, also practical information.  Th e  u nity of 

communes, tribes and nations into ex tensive societies was historica l l y  ach ieved both 

th rough war and peace and friendly exchange ;  the d ifference l ies in  the quantity of expended 

energy, th e degree of atten dan t d isorganizatio n ;  bu t, as we shal l see, disorganization exists 

in  all conju nctive processes, whether they have a " peacefu l "  or an "antagonistic" tendency. 

And the very resu l ts  are far from being predeterm i ned by th i s  ten dency ; fre q u en tl y,they 

do not even correspond to i t ;  for example, the knife and energy of a surgeon, conjugating 

with v ital  com p l exes of his pati ent, may sometimes disorganize him to a m uch greater ex

tent than th e  kn i fe and energy of a felonious m urderer;  friendly com m u n icatio n  may 

stri ke a man with a mortal b low ;  and mal icious violence often brings about th e  most 

pos it ive changes in  l i fe. 

Thus, the resu l ts of conju nction are sometimes tektological l y  d ifferent Wh i le  inves

tigat ing them in a general form, in relation to the elements-activities, it is  easy to trace 

three conceivable cases. 

1) Activities of one complex and the activi ty of another join so that they do not 

become " res istances" for each other;  consequently, they joi n without any " l osses. " 

This is the l i m it ing posit ive resul l  The most typ ical exam ples are : th e  m erging of 

two waves of the same length with a comp lete coincidence of their  crests and val l eys; 

the merging  of two drops of water i n to one, taken from the point  of view of the 

ch em ical activities embodied in i ts molecu l es ; th e  s imul taneous an d equa l l y  d irected 

efforts of two workers appl ied u n der cond i tions of non- interference, for example, 

wh i l e  l i fting a l og from both ends. 

The more perfect the modes of scientific analysis become, th e  more decisively 

i t  i s  revealed that this represents, in  i ts pure and fin ished form, an i deal case. In real

i ty, there is  no absol utely harmonious combi nation of activit ies under conjunction ; 

com binations which wou l d  be characterized by complete absence of resistances on 

the part of some of their  activi ties do not exisl Two waves do not coincide with ab

sol ute precision,and the d i rection of efforts of two workers is  never fu l l y  identical : 

" losses" may be practical ly  negl igib le  and, therefore, righ tl y  ignored or even inaces

si ble  to contemporary methods of i nvestigation, bu t for strictl y scien tific  though t  

they al ways ex ist. " Matter" i s  the most stable form o f  activi ties known t o  man ; b u t  

even here, the mergi ng of two drops of water cannot avoid  t h e  destruction o f  even a 

few atoms, or, at least, the violation of their  structure, dur ing wh ich a part of their 

electro-chem ical energy is  a l so " l ost" and d issi pated by vi brations. This does not pre

vent the assum ption that in a great many problems of practice and th eory such prox-
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imity to the l im i t  is quite equ ivalent to i ts  ach ievement. 

2) The opposite case occurs when the activi ties of one comp lex become compl ete 

resistances to the activities of another and fu l ly paralyze them or are paralyzed by 

them. Typical i l l ustrations are the mergin g  of waves of equal length and the same 

direction into hal f-waves ; the contrar i ly di rected efforts of two workers ; th e  connec

tion of charges of the i n terna l and ex ternal covers of the Leyden jar, etc . 

I t  seems at first s ight that this case must be as ideal, but "on ly  i n  the abstract, " 

as the previous one. But this is not so. I t  is qu ite l i kely, perhaps even unquestionable, 

that the di rection of the activi ties of two complexes wi l l  never be fu l l y  opposite ; 

that their equal numbers cannot compl ete ly  para l yze, or " neutralize" each other, 

that there are al ways, though negl i gi b l y  smal l ,  active residues. For example, in the 

case of two persons pul l i ng each other with equal efforts in opposi te directions, 

some side and osci l lating shifts are revealed without fai l ,  thanks to the im precise 

l ines of these efforts ; and even the mutual d ischarge of covers of the Leyden jar wi l l  

never b y  i tself l ead to thei r absol utel y neutra l  state ; as a "suppressed osci l lation" i t  

can never end b y  it:5elf. But a n  active res idue i n  activit ies of one direction, i n  i ts  turn , 

is ful ly neutral ized if it meets the surpl us of activities of an approxi mately oppos ite 

direction. I n  th is sense complete neutra l ization is  qu i te  poss ib le  and represents a fre

quent phenomenon. The efforts of one worker can be completely paralyzed by the 

more considerable  efforts of the other ;  a positive e lectrical charge by a more sizab le  

negative charge, etc. 

3) The most common case occurs when two complexes connect so that the ir  e le-

ments-activities are partia l ly  added together and partial ly become mutual resistances, 

i.e., become organizational ly  subtracted. For example, two workers enter into a co

operation ; both assist and also i nvol untari l y  h in der each other wh i le  com bin ing  the i r  

efforts more or less successfu l l y  at  the same t ime;  or two waves combine and partly 

intensify each other, etc. This or th e  other correlation domi nates and determ ines the 

general natu re of the resul ti ng combi nation. 

This  case does not by itself need any ex planation . �ut we shou l d  remember 

that a "complex" is a conditional magn i tu de, and that i t  depends entirely on  the in

vestigation on hand whether or not to subdivide i t  into parts which can be then con

sidered as separate complexes. These parts can also be menta l ly  s ingled out, so that 

for some of them there will be a fu l l  rather than partial neutral ization of the i r  activi

ties. For example, i n  a number of th e  musc u lar efforts of two col l aborators, i t  is  pos

si ble  to find that some of them are fu l l y  paralyzed by the unfavou rabl y  d irected 

movements of the other worker. Consequently, the th ird case, wi th sufficient ana

lysis, also contai ns as special moments the cases of the secon d type. 
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i i .  I ngression 

Now we are going to examine, i n  a general form, the resu l ts  of conju nction from the 

poi n t  of view of the emerging systems. The process of conjunction is  apparently accom

pan ied by a certai n  degree of transformation of the comp l exes wh ich have e n tered i nto it I t  

ca n  resu l t, as i s  cl ear from the foregoing, i n  the " destructi o n "  or, more prec isely, neu tral iza

tion of one com p l ex ; or, if  a number of them enter i nto conjunction, the neutra l ization of 

some of them. B u t  besides this, transformation may be so deep that observation "cannot 

recognize" former complexes and, therefore, does not con s i der them to be the same:  for 

exam p l e, conju nction of oxygen and hydrogen formi n g  water, conjunction of two mecha

n ica l i mpu lses producing motion as the resul tan t  force,  etc. However, the most general case 

is when we accept that complexes are " p reserved ;" even after a transformation they con

ti n u e  to ex ist ,although in  a changed form. Extreme cases, such as the destruction or rad ical 

reorgan ization of complexes, reduce to th is  general form with sufficient investigation : by 

traci n g  the el emen ts of former comp l ex es in new com b i nati ons, scientific thought re

estab l ishes for i tself those former complexes and finds u n der the changed forms their  

" i ndestructi b le" matter or energy, or those activ i ti es-resistances from which th ey were 

composed. I f, for example, the positive and. negative e lectrical charges of facings of the 

Leyden jar m u tual l y  neu tral ize each other by means of conju nction and d ischarge, then 

th i s  does not mean that both of th ese activities have ceased to exist  for cogniti on ; the a b

sence of th eir  practical man ifestations is explained by th e  fact that e l ements of both former 

complexes, grou ped i n  pai rs, paral yze each other; bu t they can be separated again and re

tu rned to a former com bi nation by employing an appropriate i n fl u ence from outsid e ;  that 

is, with the aid of a new conjunction with a th ird  com p lex.  A lso, a l th ough oxygen and h y

drogen are " not individual ly  recogn izable" after the i r  com b i n ation i n to the form of water, 

chemistry cogni tive ly  con ti nues to consi der them in water molecu l es as their e lements or 

atoms, and suppl ies ways to separate and regroup thP.m i n to former systems. Consequen t ly,  

from th e scientific point of view, the resu l t  of conjunction is ,  i n  general,  a system composed 

of t h e  tra nsfo r m e d  conjugating complexes. 

These compl exes may either remai n  i n  m u tual contact or separate agai n  in the process 

of changes brough t  about by conjunction. The biol ogical "con j unction " of l ivi ng cel l s, 

boun d  with the i r  p ropagation, re l ates exactly to the second type : two cel l s, havi ng ex

changed a part of the i r  elements, separate again and i n dependently divide fu rther. The col

l i sion  of two bodies, after which they continue thei r path i n  new d i rections and with new 

speeds, also belongs here. The process of separation can spread to the parts of the origi nal 

complexes, as when two glass bodies break into pieces dur ing a col l is ion.  Apart from this,  

separation sometimes general ly proceeds on l i nes so far removed from the former separate

ness of c o m  p i  ex es that it is  not poss ib le  to say which of the resu lt ing new complexes 

corresponds to thi s  or that original complex; such, for example ,  are exchangi ng chemical 
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reactions, such as the reaction of sod i u m  (carbon ic natron ) wi th sul phuric aci d which pro

duces sul phuric natron, carbon ic  ac i d  and water. But  it is best to begin with a close con

sideration of the s implest and the most common cases, as when conjugati ng complexes re

main in mutual contact without being  rad ical ly disorganized : the union of animals  of d if

ferent sexes into a fami l y, peopl e  i nto a u n ion,  l i n ks i n to a chai n,and i mages of conscious

ness into an association, etc. 

What i s  the connecti on which un ites any given complexes? Consideri ng all k inds of 

cases, i t  is  easy to be convinced that its essence al ways reduces to the same th i n g :  they have 

some part or a sum of elements in common. Th i s  is their  linkage. l t  can be different in dif

ferent cases. The l i n kage of two conjugati ng  amoebas or bacteria is that merged part of 

their bodies which equa l l y  bel ongs to both ; in the case of "copu lation " i t  wh ol ly  em braces 

both bodies.  The l i n kage of two l i n ks in a cha in  is that part of one l i n k  wh ich l ies i ns ide the 

other ; and especial l y  the surface of their  con tact. The l in kage of two associating i mages of 

consciousness is their "common feature;" the l i n kage of cooperatively organized efforts 

is their common object, etc. 

All those changes which determ ine the or�ization and disor�ization of the created 

system occur in the region of a l i n kage. I n  the case of conjugati ng l iv ing cel l s, it is  exactly 

there that processes of exchange go on, rais ing their viabi l i ty or,  in  cases of b io logica l l y  un

successful combinations, l ower ing i t.  F or col l aborators, i t  i s  exactl y in  the com mon object 

that the app l ication of the i r  efforts occurs, either in  the form of the merging of efforts i n to 

a harmonious combination wh i ch creates one powerfu l  movement, or in the form of mu

b.Jal  h indrance which reduces the ir  efforts to a practical ly  smal l and someti mes an i ns igni

ficant magni tude. In consonance and d issonance, the coi nciding parts of sou nd waves form 

the field of harmonic and stable i n tensifying tones, or their  disharmonic " beat," etc. 

Lin kage denotes the "entry" of elements of one com plex into another, and vice versa ; 

therefore, systems wh ich are formed from com plexes and bound by a l i n kage w i l l  be cal led 
'tngressive "( ingressio, means in Latin, " entry") . It  i s  impossi b le to imagi ne any organ iza

tional com bination wh ich wou l d  not be based on i n gression ; th i s  form i s  universal. Some

times experience does not d i rectl y reveal the l i n kage between two compl exes which never

thel ess constitute a certai n system and are bou n d  by a mutual dependence ; then cogni tion 

is forced to construct i t  and i n troduce it  hypothetica l ly .  For exam ple, if  a magnetic arrow 

fol l ows the motion ri a  piece of i ron near i t, then "magnetic forces" bel ongi ng sim u l taneous

ly to both of th em are assumed to emanate from one body to another, an d vice versa; 

i n  the case of the sun and p l anets, a theory is created concern ing some specific activ i ties of 

"gravity" 'Mlich,i n  the same way , serves as a l i n kage between them, etc. These constructi ons 

may turn out to be, of course, unsuccessfu l and incorrect; but then, the problem of cog

n ition is not s imply to reject them but to replace them with more expedient ones ; cogni -
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tion cannot manage without i ngression for precisely the same reasons as p ractice cannot 

manage without i t  i n  those cases where i t  is necessary to organize a defin i te system from 

the complexes on hand. 

Cogn i ti on in  this case, as always, derives i ts meth ods from p ractice. Le t  us  assume 

that  i t  i s  n ecessary to con nect finnly two pieces of  metal ,  or wood, or a rope. L i n kage i s  

created by the entry of elements of  one  complex i n to anoth er. To carry out such  an entry 

directly is not al ways possi b l e  and, at times, imposs ib le .  I n  th e  cas e  of ropes, this  i s, for 

example, eas i ly  ach ieved by weaving the fibres of both, or by ty ing thei r  ends together. 

Thi s  s impl ic ity and ease depend on the greater relative mobility of the i r  parts. I t  is not so 

s imple  with two pieces of metal ; their elements, under normal conditi ons, have very l i ttle 

mobi l i ty, and if the form of the pieces is not particu larly suitab le  for wel di ng, as i n  the 

case of a n u t  and bol t, th i s  cannot be directly carried out. But  technology knows meth ods 

of changi ng molecu lar mob i l i ty:  the pieces of metal can eith e r  be complete l y  melted down, 

thus perm i tti n g  their  fus ion into one, or each of them can be mel ted on one s ide, thus per

metti ng thei r weld ing  d i rectly or, final l y, the ir  mobi l i ty can be i ncreased by heat below the 

mol ten stage to a degree that woul d  permit  "we l d i n g" with the ai d of a strong mechanical 

influence. However, i t  is not possib le  to connect two p ieces of wood i n  th is way : they are 

irreversi b ly  destroyed with heating before acqu ir ing the requ isi te plastic i ty .  I n  such cases, 

the method of "introductory" or "instrumental
" complexes is usual ly  app l ied. This  rol e  

can be performed, for example, b y  gl ue, which in  a l iqu id  form easi ly attaches i tself to the 

surface of the wood and then hardens, without destroying the acq u i red connection. Paral

lel to these methods, as if  copied from them, are the cognitive meth ods of the u n ification of 

various com plexes. 

Wherever possi ble, cognition directly blends the common el ements of given com

plexes ; th is is cal led "genera l ization. " I f, for example, in one fiel d  of thought, there are psy

ch ic images of water in a river, water in the stream, water in one or a nother vessel ,  etc. ,  

then the l i n kage between al l of them occurs as if by means of superimposition of one image 

on another, thus creating un i ty in the form of a grea t  number of coinci d ing e lements. This 

is the basic, pri m i tive phase of cognition. At a h igher l evel ,  it first decomposes compl exes 

i n to c lements ;  that is, it mental ly  breaks down connections between the m  and thereby 

i mparts to them a relative mobi l i ty. For example,  the images of man, fish and i nsect
_ 
are 

qu ite difficu l t  to u n i te d irectl y in the field of consciousness, and if  they are superimposed 

on each other, the resu lting combination is  vague and easi ly  destroyed.  But, i t  must be 

noted, when biol ogy at first practica l ly  decom posed these com p l ex es into the i r  integral 

parts, such as organs, tissues and cel ls, then it became fu l l y  possi b l e  to have such a compa

rison, i.e., mental conju nction, in which common e lements are firm l y  u n i ted, thus bringing 

about a stab le  scientific i ngression. F i na l ly ,  in  the sol u tion of even more com plex problems 

of conjunction, cogni tion resorts to the method of introductory or i nstrumental complexes. 
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For example, i t  introduces between man and the mon key an image of their common ances
tor; between spatia l ly  removed but mutua l ly  dependent bodies, i t  introduces ether with 
various tensions and fluctuations in it, etc. 

Man can create practical ingressions on ly in  the fiel d  of h is col lective l abouring 
muscular efforts ; consequently,  on ly in  a l im i ted framework. But th is framework is be ing 

expanded wi th the progress of labour. Besides, experience shows that by means of one or 
many introductory l i nks wh ich arc exped ient ly chosen, i t  i s  poss ib le to  establ ish a real con
nection between any complexes, no matter how far they are removed in  the fiel d of labour, 
or how mutua l ly i ncompatib le  in the di rection of their activi ties. It is possi b le  to coord inate 
the efforts of two workers who happen to be at the two oppos i te sides of the earth : it is 
only necessary to introduce between them a sufficient number of tel egraphic stations and 
l ines ; i t  is  poss ib le to arrange a parley between fiercely fighting enemies : it is only neces
sary to find su itabl e intermediaries ; it is poss ib l e  to obtain  a mutual understandi ng and pre
cise coordination of actions between an Esk imo and a Papuan, between an Engl ish worker 
and a Russian peasant: to do th is, knowledgeable and i ntel l igent interpreters are necessary ; 
it is poss ib le to connect fire and water i n  the preparation of food, and tender cel l s  of the bra i n  
centres and steel i nstruments, for production o r  destruction, etc. 

Cognition operates with complexes which are much more plastic; and its field, which 
has as its base the same field of physical labour, expands much faster and eas ier. Therefore, 
it deve lops its chain of ingressions correspondingly faster and easier. By establ ish i ng ever 
new connections where they were previously absent and crossing in i ts unify ing work any 
given boundaries in an i ncreasi ngly  shorter period of time, cogni tion has long ago arrived 
at the idea of a conti nuous connection of al l that ex ists, at the idea of a "universal 
ingression. " 

i i i .  Disingression 

The result of conjunction may happen to be not on ly more or less stable ingress ion. 
In many cases something else happens :  the d is integration of the conjugated systems, the cre
ation of new separate systems and new " boundaries ."  Let us consider one of the s implest 
events of th is  kind. 

On a suspended s i l k thread hangs a smal l dumb-bel l ;  this complex is known as the 
"physical pendu l um."  The thread is stretched out; the weight of the dumb-bel l together 
with the ins ignificant weigh t of the thread represent a definite sum of activi ties directed at 
the centre of the earth. The dumb-be l l ,  however, hangs up  and does not fal l  down because 
there is another group of activities- the "coup l i ng, "  wh ich whi l e  counteracti ng the stret
ch i ng more than paralyzes i t  and does not permi t  the dumb-bel l to fal l down. 
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Now l et us conju gate a new comp lex with this system : hang on it another dum b-bel l .  

T h e  s u m  o f  stretch ing activities grows. I f, however, i t  remains  l ess than the sum o f  the 

cou p l ing act iv ities a long the entire thread,  the pendu l u m  wi l l  con tinue to hang on as before. 

But  let  us assume another relationshi p : at one poi n t, or more precisel y, in one of the dia

metrical sections of the thread where the thread i s, say, th e th i n nest, the sum of stretch ing  

activit ies i s  precisely equal to  dte coupl ing activi ties. What  w i l l  happen then?  

At  first s ight  i t  seems that nothing exceptional shou l d  happen ; both activities paral yze 

each other;  consequently, neither of them mani fests itself in real changes. But  th i s  is not so. 

I n  th e spot where th e activities of a com p l ex are fu l l y  neutral ized, any resistance to 

the external activities also apparen tly disappears. And they a lways do exisL There are not 

and cannot be complexes wh ich are compl etel y  isolated : each is  surrou nded by an 

environment, by other organized com plexes and other activi ties. They are tektol ogica l ly  

"antagon istic " to  i t :  unfo ld ing in thei r  own ways, they can d isturb i ts  form and destroy 

i t ;  they do not do this  prec isely because the com p l ex represen ts a resistance. As soon, how

ever, as at any of i ts poi nts or regions the res istance d isappears or becom es equal to zero, external 

act iv it ies en ter there and the l inkage of the complex is  torn down. I n  the given case, this wi l l  

be, for example,  the molecular bl ows o f  the particles o f  the surrou nding air.  F o r  a normal 

cou p l ing of the th read wh ich is in  a state of rest, th ey represen t  a n  infin itely smal l magni

tu de ; when the coupl i ng is completely paralyzed, the n  infin ite l y  smal l influences are suf

ficient for th e  devel opment of an effect wh ich was impossib l e  before : partic les of the a ir  

enter between the partic les of the th read and separate them, thus causing d is integration of 

the complex. A tektol ogical boundary passes through i l  

As we c a n  see, i t  passed where a complete neutral ization o f  activi ties h a d  occu rred, 

w h i c h  w e  s h a l l  c a l l  a"complete dis i ngress ion. "1 

To th is day there is sti l l  a notion a bo u t  "empty space, " or the absence of any en

vironment. But this  i s  com pletely erroneou s ;  i t  contradicts the entire sense of contempo

rary science. At each poi nt of this  "emptiness, " the i n terste l l ar ether, any body put there 

experiences the influences of electri<al magnetic and grav i tational forces ; the same forces which 

in  other  more complex combinations characterize the wel l  known " material " environment 

1
This na me den otes the fac t  which is opposite to that o f  ingression. In ingression the activities which 

were nut previously con nected arc joined together crea ting a "lin kage" of the conjugating complexes; 
in disingression th ey  m u tually paralyze each ot her, thus leading to the creat ion of a "boundary, " i.e. , 
separateness. As long as they do not paral yze each other com pletel y ,  t h e  bou ndary docs n u t  exist: this 
is onl y a psrtisl disingression ; i t  is alwa ys a dded to any i ngres�iou bec:� us1: as we have 'een, there is nnt 
a c u ujuuction of com plexes wi th out some e x penditure nf the i r  act iv i ties in t l •e  form of  mutual 
resista uccs. 
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If the resistance of the ether environment is very smal l ,  th is means that i t  is composed of 

complexes which are least organ ized. A resistance, however, exists; although,  for examp l e, 

for a moving body it is infin itely sma l l  w i th  normal speeds, but with their increase it also 

increases ; and when the speed approaches that of the speed of l i ght, it grows to an i nfin i te

ly large magni tu de, i . e .,  becomes p ractica l l y  i nsurmountable. Consequently, an environmen t 

is a lways present;  a nd therefore a com p l e te dis i ngress ion always causes an i n trusion or the 

elements-activities of the environment o n  l i nes of the destroyed resistances ; that is, the 

creation of a tektological boundary. 

A vivid i l l ustration of a te ktol ogical bou ndary and also the changes in it is  the front l ine.  

I t  passes throu gh th e  points where the antagonistic efforts of two armies are he l d i n  mutual 

balance, and for as long as they are so he ld .  As soon as th is  balance is distrubed, as i t  hap

pens with an attack by one s ide, the front  l i ne d isappears ; th is gives rise to conjugati ng pro

cesses- battl es and s kirm ishes in wh ich e lements of both si des interm ingle in various com

binations and i n teractions. S u bsequ ently,  m i l i tary activi ties may again come to a bal ance 

along a new front l in e ;  or conju nction m ay spread further and fu rther and cu l m i nate i n  

th e  creation of a l i n kage, em bodied i n  a peace agreement or a relationsh i p  of conquest and 

su bordi nation. Another i l l ustration i s  the bou ndary between the " north " and " south "  

halves of th e  magnet;  i t  is  also caused b y  a mutual neu tral ization o f  opposi te activi ties, 

and can also shift wh en th is  correlation changes because of the approach of other magnetic 

masses or electrical cu rrents. A nother example is the main points of standing waves in a 

vibrating body : these points appear where opposi te fl uctuat ing motions are paral yzed. 

Everywhere, all bou n daries have one and the same bas i s :  complete disi ngressions. 

A breach i n  the te ktological boundary between any two com plexes general l y  consti

tutes the start of the i r  conju nction, the moment when they cease to be what they were,that 

is, tektological separatenesses, and wh en th ey begi n to create some new system, with further 

transfamuions, the appearance of linkages and JBitjal or CD'I'lplete disingressions ;  i n  sum, this is 

an organizational cris is of given com plex es. The creation of a te ktol ogical bou ndary wh ich 

produces from a given system new enti ties, also ma kes the system, in  the organizational 

sense, different from what it was before ; this  i s  a lso its crisis, but of another type. Al l  crises 

observed in  l ife and nature, al l " upheavals, " " revolutions, " "catastrophes, "  etc. , belong to 

these two types. For example, revol utions  in society usua l l y  represent a breach in  the soc ial 

boundaries between var i ous c lasses ; the boi l i ng of water, a breach i n  the physical boundary 

between the l iqu id  and its atmosphere ; the propagation of a l iv ing cel l ,  the creati on  of a vital 

boundary between i ts parts wh ich acqu i re independence ; death, a breach i n  the l i ving  bond 

of an organism th rough paralysis of its activi ties at some points by others which a im i n  the 

opposite direction, etc. 

For the sa ke of conciseness, we shal l denote crises of the first type as " crises C," 
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the second as "cri ses 0."1 On the basi s of the foregoing i t  is obvious that crises C are pri
mary : any d ivision is preceded by conjunctions. Thus, the divis ion of the mother cel l into 
daughter cel l s  is a resul t  of its  growth and nourishment, i . e. ,  the conjunctive ingestion of 
elements from the external envi ronment; death is the resu l t  of the entry of external activi
ties into an organism ; this entry may be fast and unusual with a v io lent deatl\ or severe in· 
fectiol\ and gradual and consecu tive wi th death from old age or i l l n esses involv ing an ex
change of substances, etc. 

Conjunction, ingression, l i nkage, dis ingress ion, boundary, and crises C and D are the 
basic  concepts for the formulating tektologica l mechanism ; they w i l l  serve us i n  the inves
tigation of the most varied cases of the creation of organi zational forms, comp lexes and 
systems. But there l ater appears a question concern ing the fate of forms that have ap
peared, such as the ir  preservation, consol i dation, diffusion, or the i r  decl ine  and destruction. 
Th is is the question concern ing the regu lating tektological mechanism. 

2. The Regu lating Mechanism 

i .  Conservative Selection 

All that appears has its own fate. Its first and s implest expression reduces to the d i lem· 
ma : preservati on or destruction. Both the former and the latter are governed by l aws, so 
i t  i s fre q u e n t l y  p os s i b l e  to foresee the fate of forms. Lawful preservation or destruction 

is the first scheme of the universal regu lati ng mechanism. I t  is best to denote i t  by the name 
i t  received in biology, "choice" or "selection. " We are going to discard, however, the addi
tion of "natura l ," since for tekto logy the disti nction between "natu ral " and "artificial " 
processes are not of primary importance. 

The notion of selection, having appeared first of a l l  in  b io logy, i s, as we have already 
said, nonethe less un iversal : the organizational science must apply it to al l complexes, their 
systems, connections and boundaries. In order to i l l ustrate this  genera l i ty, Jet us  take a 
number of examples of the most heterogeneous character. 

Cl imatic changes occur in a country : i t  becomes col der. Of the animals and plants 
inhabi ting i t, some are able to endure th is  change and survive ; others perish. As a result, the 
organization of l i fe on a given terri tory is regu lated in accordance with new condi tions. 

I nstead of a change in c l imate, Jet us assume the entry of man who d id not l ive there 

1
That is, "conjunctive" or connecting, and "disjunctive" or separating. 
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before. He destroys certain organisms, takes away the means of nourishment from others, 
supports the thi rd directly, hel ps the fourth i nd i rectly by destroying their enemies, etc. 
Tektological ly, this is as s imi lar a case as the previous one : the organization of l ife is being 
regulated in  accordance with the s i tuation. The influence of man, whether planned or un
conscious, is for each l iving form the same external activ i ty, as usefu l , harmless or destruc
tive as the change in  temperature or humid i ty. 

A city i s  subjected to a fire. Wooden bu i ld ings main ly perish and stone bu i ld ings are 
preserved. The same c i ty happens to be in the area of an earthquake; mu l ti-storied and 
wooden structures crumble, one-storied and brick structu res endure. 

An ear of barley with its beard in a downward position is thrust into the s leeve of the 
clothing of a wal king man. It receives jolts i n  al l possib le  directions ; al l downward move
ments are destroyed by the resistance of the beard, but the upward movement i s  free :  the 
ear rises up the s leeve. 

Here a number of complexes-events, which fol l ow one after another in time are sub
jected to s e l e c ti o n ,  whereas i n  the prev ious examples the question concerned complexes
bodies existi ng s imultaneously. The tektological scheme is not at al l changed by th is. 

I f  a box, i n  which l ie i rregu lar pieces of broken sugar, i s  shaken from side to s ide, 
then the pieces wi l l  gradual l y  locate themselves so as to have the centre of gravi ty of the 
entire mass occupy the l owest possi b le posi tion. With various jo lts those movements of the 
pieces which raise the centre of grav i ty are destroyed to a greater extent than those wh ich 
lower it, because the former encounter the resistance not on ly from frequent accidental 
jolts of the opposi te di rection, but also from the constantly active earth gravi ty and the 
weight of the pieces of sugar. 

If a man fal l s  into a difficu l t  s i tuation, then new experiences are primari ly retained 
and fixed in his psychics ; and main ly those wh ich have a gloomy, pai nfu l character, corres
ponding to the new s i tuation, surface in his consciousness from the previous experiences ; 
similarly in the opposite case :  psych ic complexes are selected by the external environment. 

In a society, in i ts separate c lass or any col lective out of newly appearing human 
groups, relationsh ips or ideas, those are retained and preserved which correspond to the per
manent and common cond itions of i ts l i fe, and those dis integrate and disappear which are 
in opposi tion to them ; thi s  i s  the selection of social complexes. 

Compari ng these various i l l ustrations, i t  is easy to see that the tektological scheme of 
selection differs from the " natural sel ection" of biologists only in the necessary s impl ifica-
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tion or reduction. Bio logical selection assumes propagation to be related to heredity ;  the 
general  organizational scheme cannot inc l ude this because propagation is a special feature 
of l i v i n g  o rga n i s m s  . .  Tektology takes points of departure for its constructions from · 

special sciences, but i t  is forced to change the borrowed concepts, adapting them to the 
universal i ty of i ts problems. So i t  was with the previous concept of "conjunction. " 

The universa l ity, however, of the scheme of selection is such that i t  is obviously ap· 
p l icable to any complex and any of i ts parts at any time ; for th is, in  essence, is s imply a 
defin i te point  of view from which any fact can be approached.  Man l ives, that is, he is pre
served in h i s  given environment; consequently, a regular correspondence wh ich is sufficient 
for this exists between him and the environment;  he d i es- consequently, such a correspon
dence does not exist; this  or that cell of his body l ives as long as it is adapted to its env iron· 
ment; that is ,  first of al l  to the organism itself and through i t  to the external worl d- it 
perishes when this correspondence is violated to a sufficient degree, as does any element of 
the cel l ,  any of i ts partial connections, etc. 

Mankind in its practice constantly app l i es, at each step, the same point of view in 
real i ty, i.e., it operates by means of selection. Even in a special l y  biological sense peop le  
have carried out semi-consc iously the "artificial selection" of domestic an ima ls  and cultiva
ted p lants, producing the most suitable forms of both, and they had done this thousands of 
years before "natural selection" was discovered : this is one more i l lustration of the i nesca
pab l e  un i ty of the organizationa l methods of man and nature. A nd in the general organiza
tional sense, al l production, al l  social struggle and a l l  cogni tive work are carried out con
stantly and steadfastly by means of selection ; that i s, through systematic support for com
p lexes corresponding to the vital goals of people and the destruction of those which con
tradict those goals . 

For examp le, people in  al l countries destroy predators and other " pests," breed do
mestic an imals and protect usefu l  wi ld  animals ,  destroy poisonous p lants and useless 
"weeds" that compete with the useful ,  and cul tivate usefu l  p lants wh ich satisfy human 
needs. The same is true of inorganic nature : people destroy or remove certain complexes 
and protect others; blast rocks, sometimes dynamite ent ire mountai ns, dra in  swamps and 
lakes, p rotect shores from erosion, strengthening them in a special way, etc. In min ing 
mineral s  and metals, man destroys certain mechnical and chemical connections of moun
tain rocks, wh i l e  preserving others which al ready exist or are created by h is  efforts. This  
a l so general ly rel ates to the production of any product: production necessari ly contains a 
moment of selection wh ich regu lates the entire process of changes in the material on the 
way to the final product; a change which corresponds to the problem on hand is preserved ;  
what does not correspond to i t  is removed by  a new influence. 
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The struggle of c lasses and groups  in society is a lways di rected to the destruction of 

certain social forms and relationsh ips  and the support and strengthening of others in con

form ity with the interests of the struggling collective. Se lection plays as great a ro le  in the pro

cesses of cogni tion, where its two features are ex pressed by the notions of "affirmation " 

and " negation. " Reflection, medi tation and the sol ution of qu estions consist precisely i n  

th e  fact that from a great many combi nations, entering th e  fie ld  o f  thought, certain are 

accepted as "successfu l "  or "true" and others are rejected as "erroneous" or "false. " 

The more comp l ex an d d ifficu l t  is a problem for people,  the less they are prepared 

by ex p e r i e n c e  to provide a systematic sol ution, the more important becomes the mech

anism of selection. The history of scientific discoveries and i nventions provi des vivid i l lus

trations of a long "search" i nvolving the generation of nu merous combi nations wh ich are re

jected one after another unt i l  the one wh ich fuity corresponds to the problem is ob-

tained. 

I n  Ehrl ich's famous discovery of "&>G," the mechanism of selection is both a pri nc ip le  

of decision-ma king an d a method of search. The fi rst  consisted i n  the need to d iscover a 

catalyst, in th is case a chem ical su bstance wh ich wou l d  destroy the pal e  spi rochete, or 

syph i l it ic microbe, with l i ttle damage to the cel l s  of the human organism. Then, by intro

ducing a wel l  proporti oned quantity of this poison into the bl ood, it was poss ib le  to carry 

out the selection u nder which spi rochetes woul d  perish and cel l s  of the organism survive, 

thus e l iminating the cause of the i l l ness. Ehrl ich looked for such a substance, exam i ning  

various organic combi nations of arsenic and rejecti ng one com bi nation after another as 

unsu itable  unti l  the six h u ndred and sixth attempt yie l ded a satisfactory resu l t, and the 

nine hundred and e ighteenth , in certain respects, an even better resu l t  

For tektol ogical i nvestigations the mechan ism o f  selection must b e  c l earl y  represented 

both i n  its entirety and parts. I t  decomposes into three el ements : 

1 } the object of selection, or that wh ich is bei ng sel ected, such as l iv ing organisms 

in the scheme of Darwin ; bu i l d i ngs and structures in the example of an earthqua ke ; 

shifts of things i n  the examples of the ear of barley and the box of sugar ; connectio n s  

a n d  correlations o f  th ings i n  tech n i cal sel ecti on of l abou r ;  con nections a n d  i nter

relations among peop l e  in  the selection during a social struggle, etc. 

2} the agent or factor of selection, or that which acts on the object of se l ection  

by preservi ng or destroy ing i t,  such as  l iving con d i tions i n  the scheme of Darwi n ;  

mechanical resistances i n  the example o f  barl ey ear ; anal ogous resistances i n  the ex

ample with the box ; the activ ity of people i n  i ndustrial selection, etc. 
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3) the basis of selection, or that aspect of the object on which depends its preser-
vation or e l im ination, such as usefu l  adaptabi l i ty or features of u nadaptabi l i ty in  
"natural"  selection ;  direction of displacement i n  the examples of the barley ear and 
the box ; correspondence to human needs in  technical selection ; correspondence to 
the structu re of society in social selection, etc. 

The first scheme of selection, wh ich concerns on ly the preservation of organizational 
forms or their non-preservation, can be denoted by the term conservative selection. 

i i .  Dynamic Equ i l ibrium 

Tektology is concerned only with activi ties, but  activities are characterized by the 
fact that they produce changes. From this point of view i t  is ou t  of the question to thin k  
about  a s imple a nd  pure "preservation" of forms, one that wou l d  constitute a real absence 
of changes. Preservation is a lways only a resu l t  of immediate ly  equ i l i brating each of the 
appearing changes by another oppos ing change ; it i s  a dynamic equilibrium of changes. 

The organism in its vita l  activity constantly expends, loses and returns i ts activities to 
the surroundi ng environment, i n  the form of the substance of i ts tissues and energy of i ts 
organs. This does not prevent it from remain ing approx imate ly or practical ly  "the same ;" 

that is, i t  is preserved. I n  exchange for the expended activities, it just as continuously takes 
and assimilates elements of its activi ties from the surrounding environment, in the form of 
food, energy and sensations. During weeks and months, the composition of the main, most 
plastic tissues of our organs is comp letely renewed ; during several years, even the compo
sition of our skeleton. I t  is  preserved in  the way the form of a waterfal l i s  preserved wi th 
the constantly changing material of its water. Th is is a dynamic equ i l i br ium of the exchange 
of matter and energy between the l iving o r  i n  a n i m a te c o m p l ex and i ts envi ronment. 

Dynamic equ i l i b rium is infinitely spread i n  nature ; it a lone p rovides a poss ibi l i ty of 
finding stable compl exes in natu re, whatever they are, without wh ich cogni tion would  be 
genera l ly  inconceivable .  And as science deve loped, it became more and more c l ear that where 
only stabi l i ty and invariab i l i ty appeared to n a iv e  perception, there was rea l l y  noth i ng but 
motion, and that two currents of opposite changes produce a static i l l us ion.  Body temper
ature remains the same only when i t  gives to the environment the same amount of heat 
fluctuations as i t  receives from it; the neutral electrical cond i tion of objects surrounding 
us remains the same, only with th e same exchange of e lectrical energy.  The sea l i ves in the 
rota tion of its water, wh ich it gives to the atmosphere in the form of steam, and receives 
back from the environment in the form of prec ipitation and rivers and streams carrying into 
the sea water precipitation from the land; the atmosphere has the same rotation of i ts gases, 
in which i ts chemical composition is maintained, etc. 
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Any chemical stabi l i ty, with the deepening of scien tific i nvestigations, reduces more 
and more to an equ i l i br ium of oppos ite, exchanging reactions ; and there are grounds to 
suppose that the same wi l l  be found in  the future with regard to the stlbi l ity of the e lec
tronical ly powered compos i tion of atoms. 

Formerly, dynamic equ i l i br ium was consi dered to be a spec ial property of l iv ing 
bodies. Bio logists gave to i ts two si des, the two currents creating i t, the names assimiliation 

and diSBSSimilstion, that is, l i tera l ly, " l i ken ing" and "d isl i keni ng. " The first denotes the as
simi lation of elements from the external environment during which these elements, having 
entered the composit ion of a given complex, create in i t  group ings "simi lar" to other group
ings of the complex, that is, are l i kened to them ; the second denotes dissass imi lation of 
elements, their l oss to the surrounding envi ronment during which they enter i n to new com
binations, un l i ke the former ones. For us, the same terms wi l l  refer, of course, to any organ
ized complex and to al l possib le  tektological forms. 

Dynamic equi l ibrium . i s  never absolutely prec ise : there cannot be a comp lete, absolute 
balance of  oppos i te changes ; i t  is  al ways on ly  approximate and practical ; i n  other words, 
dynamic equ i l i br ium or the preservation of forms can be asserted only if the difference 
between assimi lation and dissas imi lation i s  practical ly and sufficiently smal l  enough to 
matter, so that, the complex can be considered as being " the same;" that is, as being pre
served with in the l im i ts of time relati ng to a given problem. Thus, if the question concerns 
man, as a labour force, then i t  is possib le  to consi der th is labour force as being preserved as 
a constant magn itude for economic calcu lations only with in the l im its of weeks, months 

and sometimes years, but no l onger ; but for precise physiologica l  investigations th i s  is qu i te 
different: with in  the same l imi ts qu i te perceptib le changes are revealed in both d i rections 
which are important for scientific ca lcu lations. 

Tektology shou ld  consider any preservation of forms as their dynamic equ i l i br ium 
and any dynamic equ i l i br ium as a practical ly  relative equal i ty of the two processes of as
simi lation and d isassimi lation. 

i i i . Progressive Se lection  

Thus, precise preservation does not exist, and  approximate preservation means on ly  
practical ly smal l changes i n  the direction of  the  preponderence of  assim i l ation over disas
simi lation, or vice versa. A l ready th is  makes the scheme of conservative sel ection scientifi
cal ly inadequate. But th i s  i s  not al l . It is general l y  difficu lt  to app ly this scheme to those 
cases in which the form changes and develops progress ively :  to call this s imply preservation 
wou ld  be imprecise, and such changes certa in ly cannot be denoted as destruction. 
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Meanwh i le ,  i t  can p roved that the real p reservation of forms in natu re is poss ib le  on l y  

th rough th eir progressive development, with o u t  wh ich " preservation" inescapab ly  reduces 

to destruction, even if it is impercepti ble for the ordinary methods of i nvestigation. And 

the majority of " preserved" complexes in  our envi ronment are exactly i n  such a s i tuation ;  

they are s lowly a n d  imperceptibly destroyed. 

In an eastern fable, the notion about etern i ty is g iven by the fol l owing comparison. 

At the extreme end of the world there i s  a d i amond mountain,  one hour of trave l in  length ,  

width and he igh t. Once every hundred years, a l ittl e b ird fl ies b y  a n d  stops o n  th i s  mou ntai n 

for one minute, c leaning i ts beak against i t  When the entire mou ntain is erased to i ts very 

fou n datio n by the repetition of this  operation, then the first second of etern i ty wi l l  pass. 

Th is  picture,  of course does not i l l u m i nate the notion of etern i ty ;  it is a negative notion. 

But apparently,  if  the d iamond mounta in  is  not ex perienc ing any other changes, apart 

from the ones mentioned here, then, although from a practical point of view it i s  preserved 

for qu i te a long time, in  a precise theoretical formulation th i s  com plex is being decomposed 

a l l  the same. I t  i s  qu ite l i ke ly that the atoms of some chem ical e lements are being decom

posed at an even sl ower speed than the diamond mountai n ;  but for c o n  tern p o ra r y  

theory on th e structure of matter there is o n l y  a quantitative difference between t h e  dis inte

gration of su ch elem ents :  there are some emanati ons with an average period of atom ic l ife 

equal to a fraction of a second, and there are emanations with a period equal to approx

i mate ly one tri l l ionth part of a second. I n  practice, qu ick and s l ow d is integration have 

quite d ifferent meanings for us; but in scientific analysis th i s  d i fference is only the question 

of a coefficien t. 

Let us su ppose that we are successfu l in ascerta in ing that comp l ex A does not d is

integrate at a l l ,  and that i t  does not experi ence changes i n  the other d irection i n  the sense 

of the preponderance of ass imi lation over disassi m i lation, i .e . ,  an increase in the sum total 

of its activi ties. I n  th is case we wou l d  have had before us a pu re, ideal statics ; but i t  i s  easy 

to be convi nced that th is  condition cou l d  not be retained, and wou l d  i nevitably col lapse. 

Com plex A happens to be in  a defin i te environment and in fu l l  dynam ic  equ i l i brium 

with it;  and as l ong as th i s  environ ment remains the same, the equi l ibri u m  is  guaranteed. 

B u t  the envi ron ment can by no means be u ncondi tional l y  stabl e :  it i s  connected with the 

current of wor ld even ts, and with strict analysis, it spreads in the end, to the entire universe ; 

consequentl y, the envi ron ment inevitably changes. Apparently, wi th the environmental 

changes also change the relationsh ips of compl ex A to i ts  envi ronment. Can th ese changes 

be favou rable to i t? Yes, but only acci den tal ly  and, therefore, only tem porari ly.  I n  genera l ,  

however, changes in  th e environment which occur independent ly of a given complex arc 

much more often unfavou rable to it because the n u m ber of unfavou rab le  possi bi l i ties, as 

evidenced by the entire experience of mankind,  is incomparably greater than the number 

of favou rable  ones ; this can be compared to the probabi l i ty of d irecti ng a sh i p  without a 
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rudder and sai l s, during storms and currents, to its  appoi nted destination. Consequently, i n  
a changing envi ronmen t, the static cond i ti on of  compl ex A i s  inev itably converted into an 
unfavourable posi tion : first  of a l l  the preponderance of l osses over assim i lation, then decay. 

Thus, for preservation in  a changing env i ronmen t, i n  the final analysis any env iron· 
mcnt, i t  is i nsufficient to have a s imple and interchangi ng equ i l i br ium. The only th ing which 
can give a relative guaran tee of preservation is the growth of the sum total of activi t ies or 
the preponderance of assimi lation ; then the new unfavourable influences are encoun tered 
by an increased resistance rather than the former one. Nature proceeds exact ly in  th is way in 
the job of preserving its l iv ing forms, and man in his col l ective sel f·preservation : by means 
of the growth of complexes and accumulation in  the stock of activi ties. Each step in  th i s  
direction increases the possi bi l i ty of  sustain ing l i fe under changing conditi ons. I n  other 
words, the dynamic element of the preservation of a complex l ies i n  the growth of i ts acti
vities at the expense of the envi ronment. 

Simi larly, the dynamic e lement of destructi on shou ld  be represented as a d iminution 
of the activi ties of a complex and their  absorption by the surrounding envi ronment The 
fact of the destruction of a complex and its disappearance is the resu l t  of a process, at 
times qu i te invol ved;  but from the quantitative point  of view i t  appears as a d iminution of 
the sum total of activi ties-resistances. Th is  destruction can be perceived as occurring 
" instantaneously ; •  as, for example, i n  the crush ing of a boulder by the blow of a steam 
hammer, or the discontinuance of l i fe in organism due to a discharge of l igh teni ng;  but th i s  
is due on ly to imperfections i n  our modes of perception. Theoretical ly, that i s ,  sc ientific
al ly, each such event decomposes into a conti nuous series of changes, success ively decreas
ing the s u m  - total of the elements of a comp lex. Breaches of connections form ing the con
tent of the process appear, as we know, from dis ingressions wh ich paralyze res istances of 
the complex by the oppos ing activi ties wh ich are destructive for i t  and tektological ly  
"external .  "1 Each such dis ingression develops by means of successive i ntrusions of these 
external activ ities ;  for the general iz ing scheme it is immaterial whether the intrusion which 
paralyzes, i.e. practically takes away, or disassimilates the e l ements-activities of the complex, 
is fast or s low. 

1 1n tektology the word " ex ternal" does not have a spatial meaning. Bacteria in the organism and poisons 
which get into its blood represent complexes which are, in the organizational sense, not "internal," 
but external to it ,  because they do not belong to the system of its organizational connections. And 
those parts of the system which go out of its organizational connections, though spatially located in-
side it, should also be considered as being te ktologically ex ternal For example, cancer cells, the tissue 
which develops in c ontradiction to the vital connections of the organism ; a criminal with whom the 
society struggles as an external force, etc. But in this case as in all others, exactly "so far as : "  the or
ganizational connectio n  is relative ; a criminal, for example, is outside this connection to the extent 
that he breaks it; in the remainder of his activity be may belong to it as before. 
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We come now to a new understanding of selection based on the i dea of dynamic equi
l i br ium and the departures from i t. Th i s  scheme is broader and deeper; it embraces both 
the progressive development of complexes and the i r  rel ative decay; i t  decomposes processes 
of preservation and destruction into the ir  e lements. I t  is most expedient to denote it by the 
term "progressive selection : "  it is positive with a growth of the sum total of activi ties of the 
complex, that is, under the preponderance of assim i l ation over disass im i l ation ; negative 

with a d im i nution of the sum total of activit ies, that i s, the preponderance of d i sassimi
lation. 1 

Here is one of the s implest examples of such selection. " I n  the hol l ow of a leaf l ies a 
drop of dew. Water molecul es continuously " evaporate" from its surface (d isassim i lation ) ; 
at the same time other molecu les fal l  on i t  from the atmosphere (ass im i lation) . I n  a satu
rated and humid atmosphere both processes are equal , and we have a dynamic equi l i brium. 
When the air is oversaturated with moisture, as a resu l t  of th - lnwering of temperature, the 
condensation of steam preponderates and the drop grows in s ize; th i s  is progressive sel ection 
in a positive form. When the saturation of the atmosphere with steam is partial , then there is a 
negative form of progressi ve se lec tion. "2 

Other examples inc lude:  the growth of a cel l  in a favourab l e  environment, giving it a 
preponderance of nourishment over expendi ture of matter and energy ; a gradual d imiuu �;.:,,� 
in the conten t of a cel l ;  and its "emaciation" in  the environment of poor nourishment; the 
growth of society, as an organ ization of human forces, when production i s  greater than 
consumption ; and the d iminution in  the sum total of social activities in the opposite case; 
the rise in the quantity of heat i n  a physical body when i t  absorbs more heat than i t  l oses 
to the envi ronment; and the fal l ,  when losses preponderate ; th e  in tensification of sound 
produced by a resonator when it receives a greater quanti ty of energy in the form of waves, 
corresponding to its frequency and, consequently, ass imi lated by i t, than the quanti ty 
wh ich it l oses in the form of waves emanati ng from it ;  and the weakening of sound under 
the contrary condi tions, etc. 

The resu l ts of progressive selection are, of course, expressed, first of a l l ,  in an increase 

or a decrease in the number of elements in a complex ; the i ncrease or decrease of el ements 
reduces to the same th ing, if they are sufficiently  analyzed further by decomposi ng them 
into smal l er and simpler ones. For examp le, posit ive selection for a mature organism may 

1
The word "selection" here, obviously, departs from the original meaning; but i� corresponds best to 

the inner sense of the ex pressed correlations and their c onnec tion with die previous scheme. "Progres
sive, " however, is taken liere not from the word "progress." bu t  from the word "progression. " i.e.,  a 
continuous series of events directed in this or that way. 

lrektology, Vol. 1, p. 63.  
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not be accompanied by an i ncrease i n  the number of i ts ce l l s, but rather reduces to the 
growth of these cel l s ;  but the  latter means an increase i n  chem ical and phys ical activi ties 
entering in to the composi tion of cel l s  and, consequently, i n to the structure of the organ
lim dS i whole. But the!lc quan t ita t ive resul ts nhelectinn do not at al l exhaus t  the ques

tion. 

A dew drop has the form of a sl igh tly nattened el l i psoi d. Th is form depends on i ts 
general structure and, in particular, on the correlation between the weigh t of partic les and their 
coupl ings; the su rface layer, because of the coupl ings, represents a kind of tight fi lm wh ich 
supports the form of the drop. The drop grows in the  a ir  which is iaturated with moisture, 

but with sufficiently precise observation it  is easy to note that its form al so changes ; it be
comes more and more flattened. This apparently means that the structure of the drop 
changes. If progressive selection conti nues, then the flattening of the el l i psoid is joined by 
a gradual stretching of the drop along the same axis ;  and the drop final ly divides. The ac
cumulated changes in its internal structu re have led to a crisis. 

Negative selection- in  our examp l e, a gradual evaporation of the drop- also changes 
its form, wh ich testifies to the changing internal corre l ations. The form of the drop becomes 
more and more regu l ar and c loser to a regu lar sphere ; and final ly, the progressive d im inution 
of the drop l eads to its  disappearance ; th is i s  another cris is. 

The same can be said of any other event of progressive selection : with an add i tion of 
new or a decrease of former elements the internal carelations of the complex or its structure also 
change .  In a l iv ing cel l ,  processes of growth change molecular connections, what i s  at 
first expressed i n  a certain variation of i ts form, and then in  its division into equal cel l s  
daughters, or i n  a separation of parts from i t  by "gemmation," etc. ; w ith the insuffic ien t 
inflow of matter and energy, in addition to changes in form, the destruction of the cel l is 
sometimes observed, sometimes the formation of a protective cover around it,accompa-
nied by a weakening of the entire l ife exchange system, and sometimes the formation of 
spores with simi lar covers, etc. The preponderance of absorption of heat energy over expen
ditures also causes transformations of molecu l ar connections in physical bodies, l ead ing to 
crises of melting and boi l i ng, and sometimes also to a transformation of atom ic connections, 
leading to chemical reactions. Everywhere, growing changes in structure pass into crises at 
a certain level. 

I n  the most general form, i t  i s  also poss ib le  to determ ine the character of these struc
tural changes. Under posi tive selection, as we have seen, the form of the drop becomes l ess 
regular and geometrical ly more complex .  At the same time it turns out that i t  is easier to 
divide the drop into parts and its resistance to division relative ly lessens; and l ater, with 
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sufficient growth , it d ivides under the force of its own weight. 1 A l l  th is apparently points 
to the growing complexity and heterogeneity of the internal mlationships of the complex. 

This also hol ds ·for all other s imi lar cases, a n d  i s  understood a priori : new e l e-
ments bursti ng i nto existing connections, of course, compl icate them and disturb whatever 
degree of homogenei ty they may have. 

Under negative selection the form of thP. tirnr, hP.romes geometrical ly  more regul ar 
and s impler, and its resistance to divis ion rel ative ly grows. Th is  i nd icates the simplification 

of the internal structure and an increase of its homogeneity; th is is an opposite tendency 
to the former. And it is just as eas i ly understood : under the influence of the environmen t, 
first of a l l ,  those elements separate wh ich are least firmly coupled with the whole, and 

whose connections l essen the h o m oge n e i ty of  th e w h o l e ;  but a d im inution i n  
the  number of  connections and an  increase in homogeniety precisely a s impl ification 
in structure. 

These characteri stics are operative with i n  certain l im its, unt i l  select ion brings about 
a crisi s ;  and then comparison becomes more d ifficu lt, because the form i tsel f is considered 
to be qual itatively different from the one wh ich existed before ; the di rection of selection 
may al so change sharply. For example, the industrial cap i tal ist ic system of production 
under conditions of posi tive selection- so-cal l ed "prosperity"- has certa in defin i te proper
ties ; these properties are sharply replaced by others with the approach of an " industrial 
crisis, " and the s ign of sel ection also becomes negative. 2 

Although, as we have seen, the conservative scheme of selection is l ess perfect than 
the progressive scheme, i t  does not fol low that i t  is always more correct and expedient to 

apply the latter. Conservative selection is especial ly rel ated, both in  practice and theory, to 
questions of the development of given complexes. Therefore, i t  is especial l y  important and 
usefu l  where such a development may practical ly depend on our actions, or where it is sub-

1
The reason is that the fonn of the drop is maintained just by the surface layer of molecules. its tension. 

But this surface film, accordin g  to geometric laws, �v.ow� not as fast as the volume o� the droP. a�d wi_th 
it also its weight. However, the pressure of its parts iieforroing the drop depends preciSely on mel!' we1gh t ; 
consequentl y ,  it enlarges faster than the resistance of the film ; the corrdation of both determines the 
changing form of the! drop, and then also its division - whe n  its weigh t exceeds the coupling forc e of 
the film. 
21n ma thematical analysis there is a special symbol for t h e  expression of  the progressive selection of 
"magnitudes , "  i .e . ,  m easured complex es ; this is a derivative. When its sign is plus, i t  m eans posi tive 
sclecti n n ; a minus sign means negative selection. When it becom es zero or i n fi n i t y  ur is interruped or 
changes its sign- this c orresponds to crises of  real numbers. One of  the s implest examples: wi th the 
motion of  a body , the derivative of distance with respect to tim e  is vel ocity. When it  is greater than 
zero, the distance grows ; when less than zero, i t  decreases ; when it  is e qual to zero- this is the crisis of 
halting the motion. 
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jected to a theoretical i nvestigation. Pedagogy can serve as an example of the first scheme ; 
the problem here l ies precisely i n  gain ing m as tery over the deve lopment of the fu tu re 
member of society, and con trol l i ng and systematical ly d irect ing th is  process. As examp l es 
of the second scheme- are the theory of the formation or ind ividual psychics in psychology, 
and the theory of economic growth and the theory of ideologies, etc . ,  i n  the social sciences. 1 

I n  those cases when the given complexes, according to conditions of a practical pro
blem or the l im its of investigation, do not percepti bly evolve in th is or that direction, but 
only serve as ready material for more complex formulations, i t  is necessary to app ly the 
scheme of conservative selection. There are numerous cases of this i n  practice when it i s  
necessary to single out what i s  su itabl e fer the attainment of a given purpose from the given 
materials_ such as the extracti on of gol d  from ore, the selecti on of workers from a great 
number offering their services for a certain job, the selection of the best means or methods 
from a number of p�ssib le  ones, etc. I l l ustrations in the fiel d of theory i ncl ude numerous 
stat ist ica l  mass events, such as the diffusion of waves with the mutual destruction of the 
great majority of vibrations and preservation of those which fol l ow a few defin ite l i nes; the 
influence of sharp changes in the envi ronments on flora and fauna; the i nfluence of h i s tori
cal catastrophes on the structure of soc iety, e tc. 

I t  i s  ev i d e n t th a t  th e regu l a t i n g m ec h an i sm  is n o t  so m e th i n g  s ep ara te  
from the formulating mechanism : w ith sufficient analysis any process of  posi tive o r  neg
ative selection decomposes into innumerabl e  el ementary changes- conjunctions with ingres
sions and disingressions aris ing from them. I n  essence, these are two different points of 
view in the tektological i nvestigation ; both of them are ind i spensable and complement  
each other. Having gained a mastery over them in  the most general terms, we can now turn 
to a closer i nvestigation of actual organizational processes. 

11n relation to the theory of psychic development and, partly, pedagogy, I succeeded in showing how 
many important conclusions are derived by systematic application of the scheme of progressive selec
tion (see Tektolo£\l'p Val l,  Chapter "Hedonistic S election, " pp. 75-89 ,  and Empiriom onism, VoL II, 
the entire aruc:le, sychic selection, " where the question is considered in detail, but tektological 
methods are still insufficiently worked out. ) 
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IV 

Stabi l i ty of 

Organ izat iona l Forms 

1. Quantitative and Structural Stabi l ity 

The drop of water i n  both saturated and unsaturated atmosphere with steam has 
served for us as an example of positive and negative selection. I t  can also be taken as an 
i l lustration of the two basic concepts wh ich relate to the organ izational stabi l ity  of forms. 

I f  the air i s  not saturated with steam, the drop evaporates and loses i ts el ements to 
the surrounding environment. After some interval of time under these conditions, i t  must 
disappear al together : this  is a crisis of the destruction of the given complex.  Assuming that 
the humidity and temperature of the atmosphere remain u nchanged, the duration of the 
drop's existence depends on its size : a l arge drop is preserved for a longer period of time 
than a smal l one. A complex embracing a more s ignificant sum of elements i s  thereby 
characterized as a more stable complex in rel ation to its environment, but on ly in a stric t  
quantitative sense, i . e. ,  as possess ing a larger sum of  activi ties-resistances oppos ing th is 
environment. 

Positive selection obv ious ly leads to a growth in this "quantitative stabi l i ty," nega
tive selection to its decrease ; or even more precisely, pos i tive selection is identical with its  
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enlargement, and negative selection with i ts d im inution ; for the  first is defined as the Jn'PC)n
derance of ass imi lation over disassimi l ation, i . e., as a growth in the sum of elements in a 
comp l ex, the second being opposite to th is. 

But the actual, practical stabi l i ty of a complex depends not only on the quantity of 
activities-res istances concentrated in it, but al so on the mode of their  coup l ing and the 
character of the i r  organizational connections. We know that under posi tive selection, along 
with the size of the drop, the heterogeneity of i ts structure also grows; for example, the me
chanical division of the drop can be attained re latively easier, and at a certain l im i t  the 
wei gh t  of the drop is itse lf sufficient to div ide it i n to two. This represents a decrease in  the 
"structu ral  stab i l i ty" of the complex.  On the contrary, negative selection, along with a 
decrease i n  the s ize of the drop, leads to a growth in the  homogeneity of its  structure; and 
inasmuch as th i s  is so, the same effort to div ide the drop requ i res the appl ication of a 
re latively greater force;  this means that its "structu ral stabi l i ty" grows. Certain ly, this  also 
occurs with i n  l im its, only as long as the basic structure of the drop remains the sa:ne, i .e . ,  
un ti l  a cr is is, to which negative selection i nev itably leads if it conti nues further and further: 
in th is case, u nt i l  the cr is is of the "disappearance" of the drop as a l i qu i d  body. 

Structu ral stab i l i ty i tself represents a magn i tude and can always be expressed quan
titatively. So, in mechanics, al l ki nds of coefficients of the resistances to bending, breaking 
and wind ing are preci sely the quantitative express ions of the structural stabi l i ty of various 
bodies in relation to defin i te externa l i nfluences. The coefficients of "mass" and "energy" 
also characterize quantitative stab i l i ty. 

Two complexes of the same type, composed of homogeneous elements-activities, can 
be directly compared according to thei r quantitative stabi l i ty,  wi thout taking i nto account 
the influences of the env ironment :  if  the sum of e lements in  complex A i s  greater than the 
sum in  B, then th is stabi l ity is in any case correspondingly greater under the  same influences, 
no matter what they might  be. For example, as an organism grows, its resistance to the ac

tion of poison increases in any case ; whatever poison is used, more poison is needed in  or
der to d isorgan i ze a greater quanti ty of tissues. On the contrary, structural stabi l i ty must 
always be related to particu lar influences, and not to any infl uences in general ; an organism 
presents greater resistance to one kind of poison than to another. For each destructive in
fluence there is a special coefficient. 

However, the concept of structural stabi l i ty must be frequently appl ied in a form 
which is  not so defini te. I f  complex A finds ise lf in a more or less stable environment, under 
a certain total i ty of influences wh ich change only w ithin  known l im i ts, such as man in his 
social env i ronment, or an animal or plant in i ts usual natural s ituation, then i t  i s  possib le to 
form a summary representation of stabi l i ty relative to th is  enti re system of conditions. Thus, 
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when comparing two different pol i tical or cu l tural organ iza tions ex ist ing w ithin  the frame 
of the same society, i t  is possib l e  to concl ude that one of them is structura l ly  better adap
ted than another, i .e., s tructura l ly more stable .  But if socia l  condit ions undergo an unusual 
change, such as a revolu tion, war or econom ic crisis, then the correlation wi l l  genera l ly  turn 
out to be different, sometimes qu i te the opposi te. 

Contemporary- theories on the structu re of matter assume that atoms, in genera l ,  
gradual ly dis integrate i n  thei r  un iversal envi ronment, a l though there is not as yet a clear 
understanding as to the character of the destructive influences. But we know that for rad ium 
the average duration of  atomic l ife i s  about 2,500 years, for thorium- minutes, seconds, 
mi l i seconds. I t  is these numbers that represen t summary coefficients of structural  stabi l ity 
of the given forms of substance in those usual conditions under wh ich they are ordinari ly  
observed and the boundaries of  which experiments are unable to cross so far. When science 
succeeds i n  explain i ng those influences on which the decompos i tion of atoms dep.ends, and 
in systematical ly changing its speed for differen t  bodies, then not only wi l l  the theoretical 
question concerning cond itions of their  structural stab i l i ty be solved, but also, practical ly,  

mankind wi l l  have at its disposal gigantic quanti ties of activities of " i ntra-atomic energy. " 

The notion of structu ral stabi l i ty with in  the bounds of a l im i tedly changeable environ
ment has enormous significance for tektological practice. The entire env ironment of l i fe on 
earth, the  entire env i ronment i n  wh ich mank ind acts and evolves, with i ts usual ampl i tude 
of fluctuations in  the various condi tions of its  astronom ica l ,  atmospheric and other cycl es, 
may be considered as l im i tedly-changeable ;  and this  means exactly the environment 
in  which changes are scientifical ly consi dered i n  advance, either in their total i ty or i n  broad 

summary combinations. 

Propositions on how structural stabil ity Is Influenced by progressive selection, both 

posi tive and negative, are especia l ly important. We saw in the example of the dew drop that 

under positive selection th i s  stab i l ity decreases with the growth in heterogenei ty of the in 

ternal coup l i ngs of the complex, but i n c reases  under negative selection with the growth 

of homogeneity. The same is true of any complex in an environment of indeterminately 
changeable and vari�d influences : i n  the first case, the existi ng structural contradictions are 
retained,and are joined, with an entry of new elements, by new contradictions; in  the second 
case, the ongoing destruction first detaches the elements which are least firmly con-

nected with the complex;  i t  breaks down the most contradictory coupl i ngs or those wh ich 
are most c losely related to partial d isi ngressions. For example, the growth of a l iv ing cel l ,  
para l l el to the growth of a dew drop i n  a saturated atmosphere, leads to the accumu lation 
of internal disingression,wh ich is also expressed, final ly, in the d ivision of the cel l i n to two ; 
in biological evo lution th is division is ut i l ized as " propagation ;" but the drop, hav ing divided 
in a saturated atmosphere, has �lso "mu l tip l ied; ' because its parts, or "drop-daughters, " con-
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tinue to grow under the  same cond itions as it had done prior to the new divis ion ;  the same 
is true of cases of " propagation" in l i qu id  crystals  etc. 

This regu lar ity appears wi th particular clarity in the l ives of organisms and society. 
When, for example, m an l iv e s  in a particu lar ly favourable situation then, despi te the ac
cumu lation of energy in quantitative terms, the general strength of h is  resistance to the en
vironment begins to fal l ;  as the saying goes "he becomes del i cate, " and th is means a de
crease in  his structural stabi l i ty against unfavourab le  influences. On the contrary, in many 
cases j u s t  after moderate starving, a not too excessive l oss of b l ood, or a sharp feverish i l l 
ness, a recovery wh ich leads to better health than that which prevai led before the  period of 
negative sel ection is observed;  and "hea lth " is a designation for the  same structural stab i l i ty 
of the organism.1 Capital ism with its crises provides a mass of examples of h idden contra
dictions wh ich accumulate under conditions of " prosper ity," i.e., the conditions of positive 
selection. These contradictions begin to stri ke the eye, particular ly under l ong periods of 
prosperi ty. Thus, England, after centuries of prosperity in the epoch of its ru l e  in the worl d 
markets, was also distinguished by the development of econom ic extremes : i t  had gigantic 
wea lth and the deepest poverty, and preserved backward ideologies side by side with pro
gress ive ones ;  i t  was a country of the greatest piety and obsolete pol i tical trad itions, etc. 
And if we consider the social c lasses wh ich l ived in an exceptiona l ly  favourabl e  s ituation, 
i .e . ,  the ru l ing, exploiting classes of different epochs in history, we find that they usual ly  
ended i n  degeneration. On the contrary, severe condi tions have often led to the rev italiza
tion of nations : from difficu l t  wars, after a great expenditure of energy, they often emerged 
as if renewed, more interna l ly  un ited and more active at work ;  they were ab le to quickly re
bu i l d  what had been dissi pated, and rose h igher than before. 2 

The total  stab i l i ty of a system i n  relation to its env ironment is evidently a complex 
resu l t  of the partial stabi l i ties of its various parts i n  relation to those influences which are 
di rected against them. I t  is necessary, therefore, to find out what exactly is the connection 
between the stabi l i ty of separate parts and the whole which they compose. 

2. The Law of the Minim um 

Let there be a chain wh ich is composed of l i n ks of unequal s trength. On  thi s  chain weights 
are  s u s p e n d e d .  Most of the l i nks arc able to sustain the weight of 1 ,000 kgs without 

1
o f  course, such a recovery docs not always happen : negative selec tion is also related to a gradual des

truction. which causes structural stability to fall ; the question concerns the extent of destructive proces
ses ; generally, their significant development brings about disorganization. 

2rhe content of the previous reservation also applies here. 
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breaking, some of them the weigh t  of 1 ,500 kgs, and one of them only the weight  of 500 

kgs. What is the max imum we ight that the cha in  as a whole can support? Obviously, only 

500 kgs; with a greater weight the chai n wi l l  brea k i n  the weakest l ink .  The structural stab
bi l i ty of the whole is determ ined by the least stabi l i ty of its  parts. This scheme appl ies not 
only to mechanical systems, but to al l  systems : phys ical ,  psych ic and soc ial systems, to 
name a few. If an organization of peop le, such as an army, is to overcome destructive i nflu 
ences, then i ts stabi l i ty depends on  the  least stab i l i ty of i ts  parts ; and in exactly the same 
way, a logical chain  of proofs fa l l s  to the ground i f  one of i ts l i nks does not sustain the 
blows of criticism. 

But i n  practice a system is not subjected to equal and un iform influences at its  various 
parts. Even in  ou r example of the chain, · i ts h igher l i nks must sustain in addi tion to the sus
pended weight, the weight of al l l ower l i n ks ;  this may sometimes consti tute a decisive d if
ference ; a mi l i tary front is not subjected to bl ows of a uni form force at different points 
and times, etc. I t  i s, therefore, necessary to in troduce the concept of a relative resistance. 

I n  the mechanism known as a pul l ey, one rope must sustain, with the l ifting of weights, one 
thousand kgs, whi le another must sustain only 500, the th ird 250, the fourth 1 25,  etc. I f  
th e  first rope i s  abl e to withstand a tension o f  1 ,500/1 ,000, i .e . ,  1'Vl ; i f  for the second the 
l imiting tension i s  600, then its rel ative resi stance is  1 1 /5 ;  if for the th ird it is only 250, 
then its relative res istance i s  equal to 1 ;  th is wi l l  l ead to a fu l l  d isingression between the  
coupl ings of  its parts and the influence of  the wei gh t  and, as we know, the rope wi l l  break. 
Moreover, i t  will break if the relative resistance becomes less than one at any of its parts. 

I f  the magnitude of external influences is changing or the structural state of the sys
tem is changing, then it is sufficient for any of i ts parts, for no matter how short a period , 

to have a r e l a t i v e  r e s i s ta n c e  o f  l ess than one for the destructive processes to occur ;  
their significance and depth wi l l  depend, of course, on the sum total of  organizational condi
tions. A giant who fal l s  as leep for just a moment can be ki l l ed by an ins ignificant dwarf. I t  
is sufficient for th e  epiderm is of a human body to be damaged by a smal l wound of 1 / 1 0  of 
a mi l l imeter in  length and width- what constitu tes less than a hundred-m i l l ionth part of i ts 
surface- and for pathogenic m icrobes to have actual access to i t, if only for a second, and 
the organism becomes i nfected, perhaps mortal ly .  

The stability of the whole depends on the least relative resistances of all of its parts at 

any moment of time;1 th i s  law is  of enormous practical and scientific sign ificance. 

1
Continuing even further to particulars, the same law determines the inescapable historical limitation o f 

the "authoritarian" type of organization. It is characterized by the fact that the "organizational function, "  
i. e. structural adaptability of the entire system, depends entirely on the individual brain of the "authority" 
or ru l e r ,  whereas the scale of organized life is, of course, collective. Consequently, a partial and even 

. 
temporary individual inadequacy is reflected, at times irretrievably or even ruinously, on the entire c ollecnve. 
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B y  the  way, technical , pol it ical or any other "responsib i l i ty" is based on this law in or
ganizational practire. A leader may have been successful for many years in carrying out his 
tasks correctly and expediently, maintain ing at a l l  points an adequate stabi l ity of the organ
ization by t imely and ab le  in terference, but if on one question h is  inte l lectual energy betrays 
h im or his attention s imply fal ters for a moment, th en an i rreparable damage often occurs 
as a resu l t, and, sometimes, as it happens in a battle s ituation, the resu lt is complete ru in. 

It is necessary to remember that the notions of "activi ties, " " influences, " and "resis
tances" are for tektofogy entirely correlative and interchangeab le  when the point of view, 
the in itial point of analysis, is transferred from the comp lex to its  environment. Therefore, 
the scheme of "the least relative resistances" of the various parts of the complex is ful l y  
equ iva lent to  the scheme of "the least relative activi t ies" of  those same parts ; that is, "the 
greatest re lative influences" of the environment to its greatest relative resistances ; and many 
cases which are not embraced in their external forms  by the first expression we introduced 
fall u nder the same formula. 

Let there be a squadron consist ing of vessels with d ifferent  speeds, different draughts 
in the water, and different vol umes of coal holds. Let the speed of f ine battlesh ips be 30 
k i lometers per hour, cru isers 40 ki lometers, and destroyers 50 k i lometers. What wi l l  be the 
common speed of the squadron on an extended voyage? The speed of a vessel i s  a measure 
of the surmounted resistances of its water environment, or a measure of the activfties of the 
comp lex itself; the least relative magn itude of these activi ties is equ ivalent to the greatest 
re l at ive magnitude of the opposing resistances, wh ich is, obv iousl y, expressed by the s lowest 
speed, 30 k i lometers. I ndeed, such ought to be the common speed of the squadron, the 
greatest speed under wh ich it can sti l l  maintain communication and un i ty of action ;  those 
vessels wh ich develop a significantly greater speed wi l l  break away from the battlesh ips and 
scatter the squadron. 

Further, let the submerged part of the battl esh ips  extend 1 0  meters, that of cruisers 
8 and that of destroyers 5. The squadron must pass through the relative ly  shal l ow waters of 
some stra it  Which of the most sha l low channels wi l l  be accessi b le  to i t? Here i t  is more con· 
venient to tal k  about the greatest rel ative resistances of the envi ronment ;  it is c l ear that they 
correspond to the greatest draught, 1 0  meters ; the oth er vessels wi l l  pass where the battle
sh ip  does, but not vice versa.1 

1
There is an anecdote about an engineer who offered a loco m otive driver to go through a tunnel, 1 0  ar

chines ( 1 '"28 inches)in height at one end, 6 at another, and the average of 8 arc h i nes, when the locomotive 
with a funnel was only 7 arch incs in heigh t.  To be sure, such engineers do not ex ist. However, former sta• 
tisticians often accepted as a measure o{"social well-being" the average i ncome of population. Assuming 
income to be a measure of socially crystallized activities-resistances wni c h  arc a t  the disposal of peo ple to 
support themselves against the eleme ntal force.� .  magnitudes which ex press the level of social well-being 
should be the incomes of the lower strata of society. 

9 2  



Simi larly, if one ship has i n  its coal p its a supply of coal for a voyage of 1 0  days, 
others for 1 5, stil l  others for 20, then the greatest distance from one coal station to another 
must not exceed 1 0  days' supply of coal, etc. 

It Is necessary to bear in m i n d  that the tektol()(jcal notion of a "part" is far broader 
than its usual mean ing. Let us assume that it  i s  necessary to drag a body of a certain form 
through an opening whose wal ls  have an un known resistance to a given activity :  such as car· 
rying furniture through a door, or having a prisoner cl imb through fi l e d  prison bars, etc. I t  
i s  necessary to consider " the greatest relative resistances of th e  environment;" and they are 
most significant for the greatest cross-section of the body, and even more precisely, for the 
greatest dimension of each cross-section. ConsequentJy, the body wi l l  go through only if 
none of the dimensions of its cross-sections eJ<Ceeds the corresponding dimension of the 
opening; otherwise, the relative resistance of the environment i s  greater than one in  this di
mension ; that is, it i s  i nsurmountable. Cross-sections, i .e. "areas" and even their  d imensions 
or ., ines," are,tektological ly, parts of a complex, in  this case the body. 1 

I t  is often necessary to consider the relative activ ities-resistances of a complex and i ts  
environment as changi ng in time;  that is, to investigate a complex as a process. Then al l th e  
moments o f  th i s  process appear i n  t h e  form of l i n ks o f  o n e  temporal chain,  and i t  i s  neces· 
sary to apply the same point of view to these l i n ks, as parts of the whole. For example, in a 
l imited terri tory the question is ra ised concerning its capacity to sustain population : how 
many people, under a given technology, can l ive there? The answer wi l l  be as fol l ows : as 
many as can be fed during the most unfavourable years, with the lowest harvest, etc. ; during 
the years of the greatest relative resistances of the environment. 

I f  a product passes through the hands of several workers in a workshop, or a customer 
goes through the hands of several officials in a bureaucratic i nsti tution, then the number of 
manufactured products and released c l ients will depend on the worker and the official per
forming the smallest number of corresponding operations per hour. I t  is sufficient  for one 
out of 10 to have an abnormal ly l ow efficiency for the work force of the remain i ng 9 to be 
paralyzed to a corresponding degree. 

To this day, language does not special l y  adapt i tself to the precise expression of or· 

1 A great many contemJ:IOIU)' mathematicians are completely unable to visualize that "area" is nothing 
more than a body of infinitely small, or. simply disregarded thickness, and ''line," a �ody <?f disre�ded 
thickness and width. Such is still the power of scholastic abstract thought. Meanwhile, It IS sufficrent 
to pup the following. The area of only two dimensions �hich they supposedly "have in _mind," just as 
the line of only one dimension, cannot exist in perceetion because they are invisible and unpalpable ; 
they cannot, therefore, exits in re_PRSentation b�ause it is a trace of ,Perception ; by the �e .token.they 
cannot exist in comprehension, Le., "thought, " b�ause representations serve as _the material for c�m
prehensioiL In' mc:t, of course,. lllathematic:ians "think" not what they say in the�r v�bally contta�tory 
definitions, but something quite different- areas and lines ac:c:essible to Sight and VJSual representaaon. 
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ganizational coupl ings and regularities ; and concepts of activities-resistances are often vague 

and unclear. As is ev iden t from the above examples, a special effort is someti mes necessary 
in order to determine what exacdy shoul d be considered in this or that case as an expres

sion of the activities of the complex, what as an expression of the influences or resistances 

of its envi ronment, and also into what parts it shou l d  be sp l it  for analysis. I ni tially, it  is 
convenient  to take the l aw in a somewhat different and l ess strict verbal formula :  as the 

law of the least favourable conditions or, in short, as the l aw of the minimum. The least 

favourable condi tions and the least positive magn itudes are assu med to operate for the 

complex in question. This method of expression is  particularly expedient in questions con
cerni ng s o c i o-organizational practice- economic, poli tical and cul tural practice. 

Let there be, for example, a party of "b loc" composit ion, wh ose two wings are 

formed by two social classes, one of which is more progressive than the oth er. Which of the 
two c lasses turns out to be in  fact more determ in ing as far as th e  program and tactics of the 

party are concerned? According to the oud ined scheme of the least favourable conditions, 
the more backward wing. This answer is unusual and even unexpected because, by and 

large, the progressive c lass or layer apparently " leads" the backward c lass by predominandy 

working out sl ogan� and providing leaders, etc. True, but the actual l im i t  to s logans and 
di rection turns out to be exacdy that to wh ich the bac kward part of the whole agrees ; the 

b loc connection begins to break up with attempts to go beyond th is, as wou l d  the connec
tions of a detachment composed of i nfantry and cavalry d u r i n g  a m a rch i f  th e 
cavalry does not l imit  itself to the speed of infantry. 

The princ ip le  of relative resi stances does not in itself represent  anyth i ng  new i n  
science : i t  was formu lated long ago in  mechanics, physics and the technical sciences where 

it is appl ied with great preci sion. But tektology makes this l aw un iversal, spreading it to al l 

complexes, right  up to psych i c  an d logical systems; at the same ti me tektology must 
show how to uti l ize i t  in new and more complex appl ications. Th is science is  consciously 
practical from the very beginning. 

3. The Law of the Minimum in the Solution of Practical Problems 

As with any scientific law, the law of relative resistances can be an expression of 

e i ther the rei gn of nature over man or the power of man over natu re. A bu i ld ing wil l  fal l  if 

an inexperienced arch itect fai ls  to harmonize i ts beams wi th the greatest pressure upon 

them ; a dam protecting fiel ds and houses from floods is, i n  the course of time, i nescapably 
subjected to destructive breaks. if the greatest possi b le  rise of the water together with the 
most unfavourable ·combination of the force of its current and the wind are not taken i nto 

account; an enterprise wi l l  not survive i f  i n  its organization, unprofitable products, etc., 

are not taken into account. The famous trin ity of the Russian national tektol ogy- "per-
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haps, most l i kely, and somehow-" expresses noth i ng e lse bu t ignorance of the law of rel a
tive resistances ; i t  i s  the  resul t  of the inadequacy and i ncoherence of organized experience, 
or that which i s  usual ly cal led " low cui ture. " On the other hand, by systematical ly ut i l iz ing 
the law of relative resistance peopl e  can ach ieve the greatest stabi l i ty in  their own organi
zations and tech n ic a l  a n d  i d eo l og i c a l  c o n s tr u c t i o ns ,  freeing themselves from the 
eternal threat of elemental forces. 

The problems that ought to be systematical ly  and consc iously solved accord ing to 

this  law are innumerable and i nfinitely varied. The ent ire series of the most important 
methods wh ich have l ong existed i n  practice and science, bu t which arc not genera l i zed, 
and,therefore,on ly partial ly app l ied  to this or that sphere of labour experience, reduce to 
this law; beyond these l im its, such problems are not only disregarded, but, in addi tion, 
are mastered with an unnecessary effort, due to lack of genera l ization and systematization. 

I n  general, a l l  problems which rel ate to the l aw of the min imum are of two types. 
To the first type belong those problems in wh ich it i s  necessary to overcome determinately 

changing influences or resistances ; to the second belong problems in wh ich the magn i tudes 
being overcome are indeterminately changing. Any bu i ld ing, machi ne or i nstru ment can 
serve as an example of the first type : the ir  d ifferent parts are subjected to the force of 
various pressures, frictions and blows, etc., bu t these d ifferences can, in general , be ex
pressed by defin ite coefficients, on the basis of experience and theoretical calculation. 
Examples of the second type are : a chi l d  who is being prepared to work and struggle i n  an 
uncertain, changing, and unforeseen social s i tuation ; an army in a defensive posit ion on a 
temporari ly establ ished front  l i ne, wh i l e  lacking objective facts determin ing the tactics of 
the enemy; a scientific or artistic work wh ich is being exposed by the author to an un
known "publ ic ," etc. Problems of the first  and second type are solved by two correspon
dingly different general methods. 

The principal solution of problems of the first type outl ines itself. I f  i t  i s  known that 
a given complex or a system must withstand influences at certain poi nts or overcome oppo
si tion of a certain magnitude, then it becomes necessary to concentrate at these poi nts ac
tivities-resistances of a correspondi ng character and of a requis ite quantity. The who le  dif
ficul ty consists i n  knowing the nature and magn i tude of the activity that must be overcome 
and having at one $ disposal sufficient activity a ga i n s t  i t . The first is achieved by col l ec
tive experience, embodied in science, the second by col lective labour providi ng the techn i ca l  

power over elemental energies of nature wh ich makes i t  poss ib le to exploi t them. 

I t  can be said that man kind is  general ly  able to solve such problems. Bui lders and 
mechanics establ ish materials, forms and magn i tude i n  various dimensions, various parts of a 
bridge, a house, mach ine, or a hand i nstrument by precise calculations. I f  the solu tion turns 
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out to be unsuccessful, as it sometimes and not infrequently happens, then the fau l t  does 
not l ie in the method, but in other moments of the process : either the facts which had 
served as a basis for p lans were imprecise, or error due to the imperfect nervous-psychic ap· 
paratus of people executing them crept i n to calculations, or new condi tions arose which 
had not been observed before and, therefore, cou l d  not be taken into account What the 
method has lacked so far is the perception of its un iversal i ty and, therefore, of i ts  un iversal 
formu lation. 

However, even this inadequacy i s  a matter of no smal l importance. People who sk i l l 
fu l ly and successful ly  u ti l ize a given method i n  the sol ution of some technical problems, 
in essence s impler and easier, complete ly  forget it or app ly  the method unconsciously, and 
therefore, bad ly, exactly where problems are more complex and difficul t :  for example, i n  
soc i o-organ izati ona l  acts, in pedagogy and  i n  the creative arts, etc. Moreover, knowledge 
itse lf  is uneconomical ly  mastered when i t  is not adequate ly general ized : one and the same 
method each time requires special efforts for its mastery in various fiel ds because i t  is ap
prehended as something different and new. 

Here, for example, i s  the rule  in war tacti cs :  " the attacker has superiority. " This is 
one of the innumerabl e special app l ications of the pri nci p le  of relative resi stances. The per
son who stri kes the blow first chooses i ts place and time and, i t  goes without sayi ng, con
centrates his energies in so doing. When the first blow has been struck, the relative resis
tance at that point is al ready lowered ; and if the attack conti nues, the chances of success 
are, of course, raised. French superiors who pol i te ly offered the fi rst shot to Engl ishmen 
were c learly i n  error, if only because the k i l l ed F renchmen cou l d  not in  any way return 
the fire. 

I t  is evi dent at once to a person who u nderstar.ds the rule of the "offensive" as a spec ial 
concl usion from the universal pri nci p le that i t  a lso app l ies to any other struggle- econo
mic, pol i tical, or ideological. Moreover, as experience shows, very often those ind ividual s 
who whi l e  creating something original i n  these fie lds were unable to anticipate the inevit· 
able struggle on i ts  account, master the ful l  practical mean ing  of the offensive after having 
experienced a sufficient number of blows. 

The ru l e  of concentrated action, different in appearance but essential ly  identical in 
app l ication, reigns over the enti re technology. Thus, the s ignificance of the appl ication of 
sharp instruments i s  due to the entire force of action being transferred to an extraordinari ly  
smal l surface over whose stretch the sum of molecu lar cohesion i s  rel atively smal l er ;  for a 
b lunt knife or an ax this surface is larger than for a sharp i nstrument, and this  means that 
the sum of resistances wh ich must be overcome is correspondingly greater. A blow i s  more 
advantageous than a s ingle appl ication of the blade because it concentrates its force during 
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a short period of time. Assume that the  res istance in question is 1 0  times greater than the 
activities per second wh ich we have to overcome. I t  is then sufficient to appl y  the same 
force not in one second but i n  one fraction of a second, and the relative resistance dur ing 
this time wi l l  not be 1 0, but only 1 0/20, or l ess than one; that is, the res istance wi l l be 
overcome, and the contemplated destruction wi l l  occur. 

The same sign ificance l ies beh ind  the appl ication of expl osive substances. The energy 
of a chemical reaction, contained i n  a pound  of dynam ite, is not as great as is commonly 
assumed ; i t  on ly sl ightly  exceeds what i s  stored i n  a pound of coal . But i f  i t  is necessary, for 
example, to bring down a part of a rock, then by appl yi ng, say, a steam engine to break i t, 
i t  woul d  be necessary to burn perhaps h undreds of pounds of coal in order to obtain the 
immediate resu l t  wh ich an exp los ion of one pound of dynam ite will give. The energy of 
burn ing coal is  distributed among numerous separate acts and over a relative ly long period 
of time, whereas the enti re chemical acti vi ty of dynami te is expended in an ins ign ificantl y 
small part of a second, in a s i ngle ava lanche- l i ke action ; during this time the molecular coup
l ings of the  rock are broken and do not l ater restore themsel ves. But if the energy of the 
coal is concentrated in an act of simi lar brevi ty, then the coal wi l l  also exh ib i t  the same for
midable properties : th is  happens with the explosion of steam boil ers. 

I t  is easy to understand how imoortant the ru l e  of concentrated action is in any ideo
logical and cul tural work ;  for example, in pedagogy, propaganda, or in the creative fie ld, 
etc. But the workers i n  these fields general l y  arrive at an understanding and systematic ap
pl ication of this  ru l e  independently of each other by us ing their particu lar experience at the 
price of errors and fai l u res. An inexperienced l ecturer or propagandist tel l s  h is  audience, 
usual ly with great competence, endeavouring not to om i t  anything, all that it must know; 
and the apprehending activi ties of the audience scatter in many directions, wi th the resu l t  
that nothing i s  l earned wel l ; th e  productiv ity of th e  efforts of both turns out to b e  s l ight. 
The ancient rule,  "non mu lta, sed mu l tum"  (not much, but wel l ) , appears here to be a 
su itable particular formu lation of the princ ip le  of concentrated action, and scientific spe

cial ization with its posit ive progressive feature is obl iged to the same tektological charac
ter! the concentration of activi ties on a l im i ted fie ld of appl ication in the cogni ti ve struggle 
with nature. 

1 It also has a negative feature, which will have to be explained later. F or now, it is sufficient to. 
point 

out that the rule of concentrated actio n serves in the solution o f  problems realting to a determma te/y 
changing environment, in which the concentrated allocation of activity is carried out in c orrespondence 
to its definite changes (or differences among its parts}. For the indeterminately changing environmen_t, 
as we already noted, the method of solution is different ,and the first method is inadequate and unswt
able there, so that adaptations, in the form of specialization, produce in this case unfavourable results. 
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Problems of the second type are those i n  which the environment is i ndetermi nately 
changing; hence the irregu lar i ty of its influences and resistances cannot be taken into ac
count  in advance. Of course, i t  is understood that the problem may be s imply i nsol ub le
namely, at a time when the i ndeterminate changes of the  environmen t  are not contained 
within some l imits, sufficiently commensu rabl e wi th the given means of sol ut ion; that is, the 
general stores of activi ties·resistances avai lable for this p u rp o se .  For exampl e, the prob· 
lem of protecti ng the anth i l l  agai nst an assaul t  of external foes i s  general ly  insol ub l e  for 

ants, when the foes are such creatures as people ;  but  the problem of a defense against an 
assault of other ants or insects is solvable. People, however, are capabl e of the col l ective 

creation of fortresses wh ich can wi thstand any l iv ing enemies, but they are not as yet able 
to guard themselves against geological and, even l e s s  so,against cosmic cr ises. We must, 
therefore, study the question with in the l im its of its rel ative solu tion. 

I f  any part of the system can be subjected to the i nfl uences of forces wh ich cannot be 
taken in to account in advance, then it is qu i te c l ear that any unevenness in the concentra· 
tion of res istances for the benefit of some parts, and consequen tly  to the detr iment of 
others, is completely aimless. At the same t ime such unevenness is ex tremely dangerous, 
s ince it creates the probabi l i ty of a destructive resu l t  from even relatively weak i nfl uences 
if they happen to act agai nst the l east firm part of the system. The maximum relative sta· 
bi l i ly is here ach ieved by a uniform distribution of activities·resistances among a l l  the 
threa tened l i n ks of the who le. 

The problem is solved general ly i n  th is sense- elemental l y  by nature, and more or 
less consciously and systematical l y  i n  the practice of manki nd. The shel l of a mol l usk rep
resents an approx imately uniform protection for the surface of i ts body against mechanical 
and other influences ; i f  in some p laces there are departures from th is  un iformi ty, th is is a 
consequence of the sol ution of other special problems , s ince the prob lems of l i fe in an or
gan ism are of necessity solved a l l  at once, and natura l ly these sol u tions partly l im i t  each 
other. S imi larly, the threatened surface of a fortress is un iformly protected by i ts  bui l ders 
by not l eaving weak points, as far as this is al l owed by other vital conditions of the system ; 
for example, when towns were fortified by wal l s, i t  was neverthel ess necessary to erect 
gates i n  these wal l s  for communication wi th the external world ;  but  the forced weakening 
of the protective cover i n  these spots was made up  by the efforts of guards, etc. The same 
also ho lds for the temporal chai n of organ i zational relationsh i ps :  if chances of an attack 
cannot be foreseen beforehand- the matter concerns, l et us assume, a detachment of ex· 
plorers pass ing th rough .m unfam i l iar coun try popula ted by wil d tri bes- then it i s  neces· 
�MY to l e.tve .1 con tinuou� ;mc.J un i form pro tec t ion ; i t s  weakeni ng, even for a shor l  peri od 
, Jf  t ime, coul d turn ou t to he f&l ldl ,  ,md a re i n forcemen t wi thou t adequa te i n form.1 L ion 
would mean a further expendi ture of energy, whose conservation is !>o necessary under 
these cond i t ions. When the ca lcu lation of the chances of obtaini� food suppl i es over an i nde· 
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fin ite period of time becomes too difficu l t, al l the members of a col lective arc given a un i
form ration, etc. 

Evidentl y, questi ons of th is kind genera l ly arise when in  a given system there is al 
ready a definite uneven distri but ion of activi ties-resistances among i ts parts or l i n ks wh ich 
is harmful  to the stabi l i ty of the system in  the i ndeterm inately changing envi ronment. 
Typical ly, such a situation is qu ite often created when a system which was formed under 
one set of condit i ons, in accordance wi th i ts various and defin i te influences, finds itse lf un
der another set of condi tions whose corre l ati ons are qu i te different For example, a cu l 
tured European who grew u p  i n  a c i ty, occupied a h igh social posi tion there, and deve loped 
his "abi l i ti es" accordi ngl y, i . e. , he has a defin i te distri but ion of the activi ties of his orga
nism, finds h imself in v irgin steppes or wi ld  forests. There, among i nnumerable unknown 
possibi l ities and dangers, h is specia l knowledge, let us  assume, of the tex ti l e  business, math
ematics, l i teratu re, or adm in i strative techn i que, turns out to be not only usel ess bu t  much 
worse : being attained by means of a special concentration of activi ties on the defi n i te func
tions and organs , it is related to the unevenness of deve lopment wh ich was poss ib le  and ad
vantageous in a cu l tured soc ial environment, but may tu rn out to be fatal in the l ap of e le
mental nature, from whose bl i n d  activi ties he is no l onger protected by the cul tural-tech nical 
a ppa ra tu s  of s o c i e ty .  The questi on ari ses in the form of a n ece s s i ty for strenuous 
work of the most varied organs, when activities of the organ ism must be redistr ibuted from 

the most hypertrophic to the l ess developed functions. Subsequendy, to the extent that he 
i s  abl e to cope with the new situation, th i s  envi ronment wi l l  a l so be converted from indeter
minately changi ng to a more and more determ inately changing one : i t  is enough for h im to 
bu i ld  a hut, and the  indeterminate changeabi l i ty of temperature and humidity wi l l  be re
moved ; once he ti l l s  a piece of l and, condi tions of nourishment wi l l  assume a more deter
minate character, etc. The organizational problem of h is l i fe wi l l then also change i ts  form, 
passing step by step to the type wh ich we have consi dered first. I t  can be seen from th i s  
that between the two types are a l l  the i n terval s teps : more correctly, they combine con ti 
nuously- in some respects, in  the d isp lay of  one group of activi ties the environment ap
pears as determinately changing, in  other aspects as indeterminate ly changi ng. 

Let two hosti l e  armies face each other. The one wh ich seizes the in i tiative and goes 
first into attack must decide the questi on concern ing determ inatel y changi ng res istances. 
Natural ly, the region of attack must become a region of the greatest opposi tion ; the cur
vature of the front  l i ne by itself en l arges the surface of the contigu i ty of attack ing un i ts 
with the enemy ; besides, these un its emerge from shel ters, wh ich i ncreases the rel ative force 
of the enemy i nfluence, but the hosti l e  army, of course, begi ns to concentrate, as far as 

possi bl e, new un its at points of the attack. Consequently, the first army must concentrate 
an adequate sum of its forces in th is  region, and in others it must maintai n such num bers 
as may be necessary to resist poss ib le counter maneuvers, to deve lop the outcome of a 
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breakthrough, etc. I f  al l of this is calculated wel l ,  and the relative opposit ion proves to be, 

where necessary, l ess than un ity, then the probl em is solved, and the enemy is partly or 

ful ly  conquered. 

If the enemy is only driven back and holds firmly to his positions, with the relative 

resistance equal to un i ty, then the problem appears in a n ew form. Here, there can be two 

cases. E ither the forces are sufficient to attempt a repeated stri ke ; i t  is then necessary to 

organize anew the decision of the same type as the first one but  i n  a new si tuation ;  or the 

forces are exhausted, the reserves are smal l , and the army must give up the offensive for the  

time being; then, Ythile the offensive is no t  contemp lated by  the enemy, the problem wi l l  

be of the second type- the uniform consol i dation o f  th e  front  l i ne and redistri bution of 

forces in favour of the weaker parts of the front 

It  i s  c lear from these examples that ( 1 ) the sol u tion of probl ems concerned with 

determ inate ly changi ng resistances are tektological ly  more advantageous, since they corres

pond to a greater regu lari ty ;  and (2) the transition to th i s  type from the other may depend 

not only on the environment, whose i nfluences become more and more determinate, bu t 

also on the active relationship of the system to th is environment :  by influencing the envi

ronment, a given system acts as if choosi ng i ts resistances. 

The education of a ch i ld  represents an extraord inar i ly important soc i o-organiza

tional problem. This i s  essential l y  a process of i ntroducing a new member i n to a social sys

tem. I t  prepares man for that l iv ing function, more correctly, for that sum of functions 

wh ich is awai ting him in society. These functions, the cond i tions under which they wi l l  be 

performed, and the resistances with which they wi l l  have to deal , can in part be predeter

mined, and in part l i e  beyond the foresight  of educators. Consequently, the conditions of 

the problem are twofol d :  on the one hand, the environment is determ inatel y changi ng, on 

the other, i ndeterminately changing. The correlation of the two si des of the problem are 

different in d ifferent h istorical systems. 

More ancient types of social organization are disti nguished by the conservatism of 

everyday l ife : such are the primitive patrimonial communes from wh ich the autocratic 

patrimonial and later feudal societies devel oped ; to a s ign ificant extent the same pecu l i ar

ity i s  preserved by the first feudal barter formations, such as the s lave-ownersh ip  of various 

types, serfs, and even urban artisans. The conservatism of everyday l i fe secures for chi l dren 

the social posi tion and functions of their parents:  the son of a m i l itary organizer or feudal 

l ord must also become a leader of troops ; the son of a dependen t peasant, the same depen

den t farmer ; the son of a smith, a smith, etc. Thei r social rol e  is predeterm i ned to the great

est extent, and the question of education is determined correspond ingly : i t  develops the 

activi ties of a chi l d  in the image of his father or mother, in both domestic and corporate 
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tra in ing. Pedagogical princi ples arc very s imple : a l l  reduce to i m i ta tion or mechanical l ear

ning by heart, and later to speci a l  prac tical exerc i ses ; a specia l  educational apparatus ei ther 

docs not yet ex ist  or is  i n  an em bryonic stage. Th is  i s  qui te adequate as long as the social  

s i tuation i s  stable : l i fe s tereotyp ical l y  re peats from one generation to another the same 

techn ical and s o c i o - organ i zational i n n ucnccs wh ich arc used to overcome the same res is

tances of elemental or h uman nature. However, if  man fi nds h i msel f i n  an u nant ic ipate d  

si tuation, he is  i n  most cases powerless and he lp less. I f  there is  a change in general natural 

or social con di tions, th is  l ac k  of adaptab i l i ty  envel opes the entire  l ife of the conservative 

col lective. Thus, under th e  forced migrations of wi l d  and barbaric tri bes, the exti nction 

of a signi ficant part of such tri bes was, at  l east i n i ti a l l y, qu ite com mon. And extinction of 

backward nati ons, even dur ing a peacefu l  con tact with other c ivi l izations, often appears 

even more vivi dly, someti mes maki ng i t  d ifficu l t  to perceive the di rect causes of such an 

extinction. But the cause is  bas ic and a general one :  conservatively formed organisms are 

stable only in  a conservative envi ron ment;  wh en it changes, then i t  is  inevitable that the 

relative resistances of some parts an d fu nctions of these organisms must from ti me to ti me 

turn out  to be less than un ity. 

The rep lacement of conservative social structu res by s tructures carrying the seeds of 

progressive devel opment on the basis of contradict ions- au thor i tarian by capi tal istic struc

tures- basical ly changes the condi tior.s and problems of educati on. The tendency to preserve 

for chi ldren the social posit ion and role of their parents becomes more and more l im i ted, 

bei ng increasi ngly paralyzed in practice by the elemental  forces of social l i fe ;  but even in 

those cases where th is ten dency i s  exh i b i ted in real i ty, ch i l dren are forced to ful fi l l  the i r  

functions i n  a changed and con ti nual ly  changi ng soc i al si tuat ion,  i . e., they h ave to  deal 

wi th resistances of a different  magni tu d e, and partl y of a different character. Stereotyped 

education in  the i mage of the past then proves to be i nadequate. Consequently, the prob

lem of education must, to a great exten t, be i n ev itably resolved under indeterm i nate ly 

changing conditions. 

But the problem cannot be entirely reduced to this for the fol l owing reason . So far 

as the soci ety of a contradictory progressive type l ac ks wh oleness and is anarch ical ,  a sig

nificant p lace in the rel ations of i ts  e lements bel ongs to s trife and disi ngress ion s ;  in such a 

society, an individual retai ns h is  social pos ition and fu nction on ly by virtue of some defi n

i te  and stable superiority over others. And such a superiority i s ,  of course, noth i n g  but the 

solution of a problem u nder condit ions of determ i nate ly  changing resistances. It i nevi tabl y 

means that this superiority also must be prov i ded by educati on.  B u t  how? 

I n  one of the previous i l l u strations we saw that the transi tion from the first, tektol o

gical ly l ess advan tageous type of p roblem to the secon d  depends not only on the envi ron

ment, but also on the active rel ationship to it of the opposing complex itself, in  this case 
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man : on his part the choice of the resistances is, of course, only poss ib le to a certain extent 
and on a l imited scale. Education can predetermine this choice in the form of special ization. 

I ndeed, special ization in this job or that, with its special material s and instruments, 
predetermi nes both the character and magn i tude of those res istances with which man 
shou ld have to deal, and permits him to harmonize most precisely and defin i tely the expen
di tures of his activi ties with the opposition from objects of l abour, and helps him system
atica l ly  to ach ieve the intended resu l ts. This i s  most evident i n  technology, or the organ
izati on of things;  but the meaning of the special iz i ng aspect of education is the same in the 
case of the organization of people and i deas. A spec ial ist ach ieves growing resu lts  by unfol
ding a growing sum of energy in the struggle with resistances wh ich he  selects and which 
are more accessi b le  to his calculation ; it i s  this wh ich forms the bas ic and stable superiority 
on which he  l eans to support h is social rol e  and posi tion. The smith i n  h is  sphere of labour 
deal s with determinately changing resistances of metal s, fi re, etc. ; in thi s  he surpasses other 

peop le : others who run into such resistances wh i l e, for example, using metal th ings which 
break, bend and are subject to damage, are forced to consider them as comp lexes of inde
term inately changing res istances. But a sai lor ful l y  possesses s im i lar superiority i n  the sol u· 
tion of another group of probl ems connected with resistances of the water env i ronment, 
wh ich for the smith and other peopl e are i ndeterm inate ly changing, etc. 

Neverthel ess, th i s  i s  only  one side of the educati onal prob lem : beyong the l im its of 
his special ization, in  al l  the remainder of his social and natural env i ronment, man must 
somehow deal with the general problem of indeterm inately changing conditions. To it cor
responds another side of education wh ich is d i rected to the development of organs and 
functions " i n  general , "  without reference to any previously contempl ated special si tuati on 
or particu lar goal . The greater part of what is cal l ed "physical education" and so-cal led 
"general education" enter here. 

Of course, physical education also ex isted in conservative systems ; but i nsofar as it 
di d not concern itself with a predeterm ined social function of man, such as strengthening 
the muscles of the futu re warrior and harden ing h is  body against foul  weather and adversi
ties on marches, i t  was not posited as a question of education. I t  was carried out elemental ly 
and "by itself,"  in the p lay of ch i l dren and i n  the work of fami ly  and interfami ly l ife. How
ever, the society of a new contradictory progressive type was more consciously forced to 
bring out this s ide of general education as a special and important goal ; exactly because it  
coul d  be ach ieved "by itself" less and l ess under the cond i tions of growing social differen
tiation, with i ts inevi table consequence- the narrowing of the educational envi ronment I t  
i s  sufficient to picture the ex tent to wh ich th e  e l  em  e n  ta l -educational i nfluence of nature 
is excl uded in  the s ituation of c i ty ch i l dren, even the  ch i l dren of ru l ing c lasses ; the extent 
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to which their physical hea l th suffers from miasmas and air-dust i n  large modern cen ters ; 

the extent of one-si dedness i n  the deve lopment of the bodies of ch i l dren and juven i l es wor
king in factori es, etc. And these d i sorderl y formed organism�,  weakened in many parts and 
functions, may have to f.tce i nde l in i te n uctuat ion� i n  env ironments rdnging from the accus
tomed s i tuation of the workshop to the mo�t capric ious com binat ions of modern war on 

l and, sea, or air! The quest ion concern ing  the un i form strengthen ing of these organ i sms for 
al l possible even ts is bei ng more and more pers istent ly advanced by l i fe i tsel f before soc ial 
pedagogy, wh ich al ready began sometime ago to work out methods for its sol u tion, such 
as hygiene, athletics and others. 

Of s imi lar sign ificance is the question concern ing "general education, " i .e . ,  the tra i n i ng 
of the nervous psych ic system for undeterm i ned possi b i l i t ies. Let us assume that a man was 
born, l ived and grew up in a capi tal where res istances against special and temporal ori enta
ti on are reduced to a negl igi bly smal l magn i tude by i nscri ptions on streets, numbers on 
houses, el ectrical c locks, etc. ; and now he has to struggle, under war condi tions wi th a de
tachment, through an unfami l iar terra in of fores t s ,  and swamps, in the midst of danger 
from people and the e lements ;  in  order to determ ine d irection he is forced to use a pocket 
compass and a map; and if they are not ava i lab le, to find his way according to the sun and 
stars, and with the i r  a id also to tel l  the t ime ; wi thout some knowledge of geography and as
tronomy he wou ld  have been doomed to peri sh, and with h im  his companions. Or, for ex
ample, from a serene and quiet provicial l i fe a man fal l s  i n to a hurricane of the soc ial el e
ments of a revolutionary epoch with i ts unexpectedly changi ng current  of destructive ac

tivi ties ; how is he to withstand them, \\here does he d irect h i s  efforts in the absence of fam i l i ar 
objects? He wou ld  be fortunate if he cou ld  l e a n  o n  general fami l iari ty wi th h istory and 
the social sciences. These i l l ustrations deal wi th comparatively extreme cases; but sim i l ar 
things happen at each step on a smal ler scale ;  however, though these extreme events are 
encountered but once in the l ives of the majority of people, to perish once is enough for 
anyone. 

The definition of the pedagogical probl em is not fin i shed with the raisi ng of the two
fold question which is subordi nated to the pri ncip l e  of rel ative resistances ; in order to un
derstand the next stage, we need to make one more step i n  the study of tektological regu
larities. For the time being, however, we are going to consider how far the sol ution of the 
problem is achieved in practice by a society which does not real ize that this probl em is an 
organ izational one and wh ich only vaguely takes i n to account i ts tektological experience. 

First of al l ,  a continual fal l i ng behind of educational materi als and methods i s  re
vealed in re lation to the changing conditions of soc ial existence. Thus, long after the down
fal l  of the authori tarian conservative bases of economic modes of l i fe , the fami ly  of petty 
bourgeois, and even schools, have continued to educate ch i l dren in the spi ri t  of s t r i c t  
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authoritarian discip l ine which ki l l s  i n i tiative and crit icism. However, such an upbringing, 

though suitable for the society in wh ich men had to go through l ife according to predeter

minted paths, does much harm in the wor ld of the anarchical struggle of a l l  against a l l ,  with 

its changing di rections and combinations of h uman forces ; a world which requi res that men, 

when necessary, reassess condi tions objectively and act independently, not overlooking a 

moment. Life demands a continuous sol ution of the new problem of the second type, b u t  
th e  preparation i s  provided for the solu tion of obsolete problems o f  the first type. 1 

The second il lustration is the stubborn preservation of anc ient l anguages i n  secondary '-"� 
post-secondary schools. The role of both l ies m the preparation of organizers for soc ial practice 

at various levels .  For a definite epoch, a partial c lassicism was an important moment in the 

sol u tion of problems concern ing organizational special ization, inasmuch as i t  l ay within the 

l im its of certain ty. Latin was thP. language of i nternational i n tercourse, and of col l ective 

general i zed "sc ientific" experience, which was predominant ly organizational in nature. The 

devel opment of new social relationsh ips, such as barter and commercial cap ital istic relation

ships, was at each step putting organizational c lasses, both old and new, before new situa

tions and new contradictions and difficul ties. I n  order to overcome them successfu l ly, i t  

was necessary to b e  gu ided by the entire social experience of the past- here G reek-Roman 

anti qu i ty provided most of it- and of the present, where scientific acquis i tions were also 

publ ished i n  Latin. Therefore, the overcoming of the enormous mass of everyday resistances 
in organizational work depended on a knowledge of the ancient languages. But in the developed 

bourgeois worl d these conditions are not present, and an enormous amount of work, wh ich 

was expended in  col leges, gymnasiums, lyceums, and un iversi ties, etc., on l earn ing anc ient  

languages, ceased to be a means of solving real everyday problems:  th is entire mass of ener-

gy was diverted from the l ine of real resistances with wh ich peop le wou ld  have to come in  

confl ict. 2 

Also, the princi p le  of relative resistances is very often violated in  the teaching of 

modern foreign languages. Chi l dren  of educated c lasses are very often taught  from earl y 

ch i l dhood, wh i l e  at home, and later at school, two or three foreign languages. This con-

1 Religious instruction in schools refers exacdy to the outmoded authoritarian conservative pedagogy. 
Religion teaches people to regard life as predetermined by a hi2her power ; each person fulfills a predes
tined role, meekly and submissively, i.e., without initiative and" without criticism. 
2In defense of the vestiges o f  the past, there arc often advanced new substantiations and justifi.cations ; 
for example, the school classicism is defended under the �e that it facilitates the development of gen
eral logical abilitieund the development o f idealism in die child's soul, etc. There is no necessity to consider 
all such a�uments : they would have had meaning if it were proved that the same positive results could 
not. be ach1eved by other pedagogical methods actually preparing the organism for the conditions of his 
social and .natural environment;  only then could classic ism 6e considered as an ex pensive bu1 i n d is p e n 
�ble solul;ton to the educational probl em in its uncertain parts { i. e. , referring to indeterminate changes 
m the env•ronment) .  
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sumes, i n  fact, a great deal of the free energy of their psych ics. Are there many profess ions 

where as large a p lace i s  occupied by corresponding everyday res istances? Very few :  di p lo

mats, commercial and  l i terary trans lators, i n  part sai lors, and some groups of scientists. But  

parents and educators usual l y  do  not  pos i t  the question i n  th is way ; for them the matter i s  

not at  al l concerned with the question of preparation for the forthcoming real res istances, 

but simply with the tradi tional l y  condit ioned "education . " 

A s imi lar absence of the organizational point  of view is also usual i n  the matter of 

physical education. The organization of gymnastics and ch i l dren 's games rare ly proceed, 

even today, from the question concern ing  t h e  real processes of everyday struggle these or 

other appl ied methods may prepare the ch i l dren for ;  and the choice in  thi s  sense is very often 

inexpedient The harden i ng of the ch i l d 's  organism i s, i t  wou l d  seem, a case of the most 

conscious appl ication of the pri nc ip le of relative resistances. Some parents who th i nk  i t  

necessary to harden ch i ldren against th e  cold, dress them up during cold weather much 

more l ightly than they do themse l ves. But if, as it i s  natural to assume, ch i l dren wou ld  dress 

up just as warmly as the ir  parents do now when they grow up, then of what use wi l l  th i s  

raised l evel of  harden ing be to them? And i t  costs somethi ng to the  organism, diverti ng a 

consi derable quantity of blood to the sk in  membranes and l eading to hypertrophy of the 

vessel s. A characteristic of th i s  is a widespread European custom , or stubborn fash ion, of 

forcing ch i ldren to p lay wi th bare calves when these parts of the body are wel l  covered i n  

the  case of  adu lts. 

With the approach of sexual maturi ty, each chi ld must face severe storms of the 

psycho-physiological spontanei ty of his own organism wh ich have a deep influence on h i s  

entire future l i fe. But to thi s  day there are few educators who would take the troub le  to 

prepare the young ch i l d  beforehand for the inevitable shocks. 

One of the most curious i l l ustrations of the ignorance of the l aw of relative res istances 

today occurs i n  the fami l i es of many i n te l l ectual s and i deal i sts :  their ch i l dren 's education 

is i n  the spiri t  of extreme "humanity, " producing unusual gentleness and sol ic i tude, 

removing from ch i l dren, as far as possib l e, any sufferi ng, any coarseness or cruel ty of l ife. 

What can these hothouse p lants put  in opposi tion to the severe blows of actual real i ty? 

This almost predestines them to destruction . 

As we see, the fiel d of education alone provides many examples of the practical s ig

nificance of the princi p le  u nder consideration, of how i t  pai nful ly rules over peop le when 

they lac k  a conscious mastery over i t. 

The exp lanatory significance of the l aw of relative resistances is particul arl y precious 
for our times. Th is  l aw al one i s  ab le to settl e the whole series of the painful cul tura l  puzzles 
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of our time which almost undermine a l l  fai th  in the development of the social qual i ties of 

human i ty wh ich consti tute the basic meaning  of civil ization. 

Herds of m i l l ions of people, belonging  to the most c ivi l i zed nations and the most ad

vanced classes, rushed before our eyes to destroy each other with the same zoological fierce
ness as d id their far distant animal - l i ke ancestors. London and Paris, great centers of world 

cu l tu re, were conducting the same wi l d  and patriotic pogroms as the semi-Asiatic Moscow. 

Armies of the most advanced nations committed as monstrous crue lties as Kurds or Cos

sacks, I ngushes or Morrocans. The gentleman-officers of free England together with the 

genera ls of tsarist-despotic Russia shot Russian revolu tionary prisoners of war. Not on ly  the 

priests of outmoded rel igions, bu t al so h igher intel l i gentsia, poets, artists, even peop le  of 

science, p roudly marched at the head of un iversal bruta l i ty, etc. Does this not mean that 

there only ex ists the progress of technology and the external forms of l i fe, but not of human 

nature ; is i t  sufficient for a whi rlwind to tear off from the European his paper coat of hu

mane civi l i zation in order to reveal an age-ol d  troglodyte? 

In real i ty th is i s  not so, and an explanation of the contradictions which bewi lder the 

eye i s  provided by the law of the l east advantageous conditions. 

Modern capita l i stic society i s  most heterogeneous in  structure, and represents, in the 

words of one German professor, a "gradation of the most varied ex istences. " Besides, the 

lower l evel s  in the development of social qual i ties are distinguished in various countries 

much J ess than the middle and higher l evels ;  d ifferences of smal l  magni tudes, natural ly, can

not be great: a London hool igan from the bourgeois classes or the corresponding type in 

the Russian cap i ta ls  and an ignorant savage are approximately equal in the i r  abi l i ty and in

c l i nation toward destructive acts. Let u s  assume, that in London from among the 6 mi l l ion 

inhabi tants, there is only 1 %  of these hool i gans, i .e., 60 thousands of the e lements in ques

tion ;  whenever a social catastrophe provides them with a slogan and a possi bi l ity  of unifica

tion for one moment, they are abl e to carry out a cruel pogrom, for examp le, against al l 

Germans i n  London. I t  is poss ib le that i n  Moscow, from among the 2 mi l l ion inhabi tants, 
90% of them are at the same leve l ,  i .e . ,  one mi l l ion and eigh t hundred thousand ;  under s imi

lar conditions they produce the same pogrom, but the magn i tude of destruction i s  not 

greater, because i ts object is not greater than in  the previous example .  An  enormous inequal

i ty in  cul ture wi l l  be concealed by the equal i ty of the l ower complexes of a cul tural system. 

Th is i s  not al l .  Contemporary cu l tural man, taken in isolation, is also a heterogeneous 

whole. His psychomotor system also contains a gradation of inc l i nations, from the l owest to 

the highest, from the animal instincts of h i s  cave ancestor to pu re social i deal ism i n  i ts  var

ious forms pecu l iar to different classes. And again when an external i nfluence of a sufficient 

force, d i rected at the lower complexes of the psychomotor system, overcomes their i nertia 
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and upsets their  equ i l i br ium,  two men may exh i b i t  equal  e lemen tal destruction, al th ough 

in the psych ics of one the lower group of reactions constitu tes, perhaps, one-tenth, an d i n  

the psychics o f  the oth er, n i ne-tenth of the whole .  

Such "equal ization according to the l owest" eme rges especial ly  vivi d ly  i n  the herd 

actions and emotions of the crowd. A crowd i s  a co l lection of i n d ividuals  related, on the 

basis of physical prox i m i ty, by direct i m i tation. And i ts action is  concen trated on th ose 

groups of psychic reactions which are most common to al l ;  bu t such are exactl y the l ower 

groups;  h igher groups, wi th the i r  com plex differentiati on, d iverge much more. Therefore, 

in a crowd the man wh o has preserved but a smal l remnant of zool ogical inheritance in  h i s  

psychics may com m i t  the same brutal i ties a s  another in  whom th i s  inher i tance predom i ·  

nates over social qual i ties ;  an d a courageous man who u nder normal stimulation o f  h igh er 

c o m p l e x es of h i s p s y ch i c s  fearlessl y l ooks in the eyes of death , may y ie ld  to a pan ic

fear just l i ke a wea k  coward, etc. 

The law of the l east advantageous condi t ions w i l l  sternly ru l e  over man for as l ong 

as he does not gain  mastery over i t. There is a .problem for te k to logy here,  wh ich i s  h ow to 

master the l aw in th e  cu l tural sphere in order to avoid equal i zation accordi ng to the l owest 

common denominator, wh ich subordinates our civi l i zation to the vestiges of savagery, al

though these vestiges may be much wea ker quanti tative l y  than the activi ties accumul ated 

by civi l ization. This is a question concerning the organ izational transi tion from the lower to 

middle magn i tudes, an d i ts fundamen tal so lu tion requ i res sti l l  another step i n  tektol ogical 

investigation ; form u l as  of the min imum are i nsufficient  here. 1 

4. Compact and Diffused Structu res 

The structu ral stabi l i ty of any system can also be considered from another poi n t  of 

view. The systemic envi ron ment an d the system di rectl y i n fl uence each other on l y  where 

·the two come i nto contact, i n  the "frontier regi on, " understanding these words te ktolo· 

gical ly and not only spatial l y. The magn i tu de of the frontier region, or the number of conti· 

guous poi n ts, may be i ncreasing or decreasi ng. For examp l e, when a tortoise draws in i ts  

head and paws, or a man "shri n ks, " th is  quan ti ty becomes lesser;  a pol i tical organi zation 

grows when it sends out age n ts and agitators to p l aces or social c i rc les where th ey had not 

been previously ;  this i s  also true i n  the case of a scientific theory wh ich embraces new 

groups of facts, etc. Two complexes and two systems that are s imi lar and equal i n  al l other 

respects may differ · precisely in this.  How can such changes or dist inctions affect structural 

stabi l ity? 

1see Tektology, Part II, pp. 72-86 ; and Chapter VI .of the Essays. 
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Here is one of the s implest cases. Two pivots of e qual l ength ,  say one meter in length , 

are made from two equal quanti ti es of metal, but one of them i s  of a un i form th ickness a

long i ts ent ire l ength and the other of a "diffused form,"  wi th successive contractions and 

expansions. The properties of the first and the second wi l l  tu rn out to be different in 

whole series of cases. The resistance to breaking i s  lower in the d iffused p ivot ;  i f  the envi

ronment is such that it oxidizes them, then it wi l l  also rust faster. In a cold environment it 

wi l l  l ose heat faster ;  but i n  a warm envi ronment it w i l l  also acqu ire heat faster. I ts  static 

e lectrical capaci ty is  greater, the resistance to current i s  more s ign i fican t, etc. Al l these are 

consequences of an en larged surface, a greater sum of contacts with the environment. 

I t  is evi dent ly immaterial whether the matter concerns a physical surface, as i n  th i s  

case, or other con tacts with the env i ronment; the more of them there are the l esser i s  the 

concentration, on average, of activi ties-resi stances per un i t  at such a " frontier region ;" and 

bes ides, i n  d iffused forms th is  concentration i s  a lso uneven and represents more fl uctuations 

from one point  to anoth er. Consequently, accord ing to the l aw of re l at ive res istances, the 

destruction of connec tions in these forms, or the i r  d isorgani zation, i s  easier to accompl ish . 

This can be expressed more genera l ly  as fol l ows : n egative selection man i fests itse lf  

more i n tens ive ly i n  "d i ffused"  forms. For example, the cool ing  of the pivot represents a 

negat ive se l ect ion of i ts heat acti vi t ies ; i t  occurs faster i n  the case of a d i ffused pivot than 

in the case of an even one. 

A structure wh ich is more even and branches out  l ess is general ly  oppos i te to a 

" di ffused" struc ture ; we wi l l  denote i t  by the term "compactness. " 

Thus, i n  the case of more compact complexes, negative selecti on i s  l ess in tensive. 

And pos i tive sel ection? I t  is ev ident that pos it ive selection i s  a lso l ess intensive. Where tem

perature rises, i .e. ,  where heat energy is  being more ass im i l ated than disass imi l ated, a d if

fused pivot wi l l  acqu i re more heat energy during the same period of time. Through a great· 

er number of contacts with the envi ronment, assim i l at ion from th e  diffused p ivot is cor

respondingl y  greater. 

Hence, a general solu tion to the question of wh ich structure is more favourable for 

the preservation and development of complexes is as fol l ows : under negative selection a 

compact structure is more favourable, under positive, a diffused structure. 

Thi'  i '  known bo t h  t o  t h e  torto ise which pu l l s  i n  i ts ex tremi ties u nder condit ions 

wh ich i t  con� ider�  t o  he neg.t t i ve,  .md t o  t he 1 1 1 < 1 11 wh o sh r i n ks in  the  c o l d . . .  But the �c.:ien
t i fic, te k tological formu lat ion m.t ke!> i t  po��i h l c  to  obta i n a � imp le  �ul u t ion tu rn.my urga
nizational problems wh ich appear to be complex and d i fficu l t  in normal s i tuati ons. The 

question concern ing the advan tages of a "cen tra l i s t, "  or " federal " type of organizati on un-
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der different conditions can serve as an examp le. 

Of these two types, the centra l ist, i .e . ,  the system wh ich i s  chMacterized by the pre
sence of a center on wh i ch al l other parts of the system depend, and to wh ich they are 
closely coupled and subordinated, is more compact ;  the federal type of organ ization wi th a 
weaker coup l ing of i ts re lat ively autonomous parts represen ts the  case of diffused forms. 
For example, tsarist Russia and bureaucratica l ly  repub l ican France were central i st ;  pre-war 
England, the United States and Swi tzerland were federal in comparison to them. The 
strengthening of power in a party of the ru l i ng center expresses a tendency toward com
pactness ; strengthening of the au tonomy of the local and specia l organizations, toward d if
fusion ; a rel i gi ous sect with a defini te and strict dogma, wh ich is shared by al l ,  is more com
pact than a scientific or ph i losoph ical school, wh ich incorporates various shades or currents, 
etc. These characteristics and our general formu la  are sufficient in order to be convi nced 
that a "federal " structure i s  more advantageous under favourab le l i ving condi tions and the 
operation of posi tive sel ections, and a "centra l i s t" structure under unfavourable cond i ti ons 
when selection i s  negative. I n  the first case, the autonomy of the parts perm its  them to un
fold  better, to deve lop more freely, and to ut i l ize more fu l ly  the inflow of energy supp l i ed  by 

the social and natural environment;  i n  the second case, the coup l ings are more sol id and 
tighter, and as a resul t  they endure longer agai nst destructive influences. Th is  can be i l l us
trated by innumerable examples. 

The governmental structure of Switzerland, the United States, and England wi th her 
wide local sel f-government and external colon ial federal coup l ings, was poss ib le  on ly be
cause of exceptiona l ly favourabl e  l i v ing condi tions, i nto wh ich they were put by historical 
fate. On the other hand, states wh ich deve loped during l ong and fierce wars, and wh ich were 
surrounded by enemies, cou l d  exist on ly on the centra l i st  basis ;  such were the eastern des
potisms, Russia and France. The same  correlations are reveal ed i n  pol i tical parties : d iffi
cu l t  external cond i tions are endured more eas i ly  under a more compact structu re ; for ex
ample, a divis ion i n to factions at such times is particul arly harmful ,  as i s  evidenced by the 
experience of the Russian parties duri ng  the period of reaction. With a particu lar worsen ing 
of the s ituation, the coup l i ngs of central and local organizations expressi ng a "diffused" 
aspect of  party structure, i nevi tab ly broke up, and the party was converted in to a series of 
practical ly  uncoordinated groups. I f  a un i ty was maintai ned, it was only because of the 
u n i ty of program or dogma, wh ich then was so much stric ter ;  th i s  is also a compact type, 
but of a different kind ;  namely, it is an ideological ly compact complex. I l l ustrations from 
psychology provide those states wh ich Aristotl e cal l ed "macropsyche" and "m icropsyche, " 
the widening and narrowing of the  sou l .  Pleasant, happy sensations, wh ich correspond to a 
h igher inflow of energy into the nervo- psych ic system, dispose one to expand one's i nter
course with tne envi ronment, to i n tensify th e  activi ties of ex ternal senses to increase mobi l 
ity, to raise ' 'sympathetic" tendencies, etc. On the contrary, painful sensations express ing 
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negative selection cal l for a " rol l i ng up"  of the sou l , a weakening of attention to the sur

rounding environment, a weakening  of the enti re receptive activity, a l owering of inter
course with other people, a yearn ing for peace, etc. Thus, the adapting organism passes 

from the more diffused correlations to the more compact ones and back ;  the psyche of man 

functions according to the same law as does the body of a tortoise. 

The terms "diffused" and "compact" form are adopted condit ional ly  by us because 

better terms could not be found. Thei r i nadequacies are not l im i ted by the fact that they 

suggest a p icture of a physical structure when the matter concerns any organizational com

bi nation. But even for physical complexes, "d iffusion " and "compactness " do not neces

sari l y  correspond to those concrete forms wh ich are i nvol untari ly  summoned by these 

words. The question concerns, it shou ld  be remembered, the rel ative quantity of contacts 

with the envi ronment, and noth ing e lse. If we compare two cyl i ndrical p ivots of identical 

volume and identical ly  even surface along the i r  enti re stretch, without any expansions and 

contractions, there may still be the same difference between them. The one is, for example, 

shorter and thicker, the other longer and th inner;  then the surface of the first is smal ler, 

that of the second larger, and the second wi l l  reveal , in comparison with the first, al l the 

"d iffused"  properties : it breaks more easi ly, heats and cools faster, rusts faster, etc. But if 

the cyl i nder is shortened and thickened unti l  it acqu i res the form of a d isc, then the "d if

fused" properties wi l l  also appear in i L  The greatest compactness p resents a.sphere wh ich 

is homogeneous in its internal structure. 

Thi s  means that d iffusion is general ly  characterized by uneven couplings in the 

various parts of a complex or in various directions; the greater is their un iform i ty, the great

er their "compactness. "  

I t  is i n teresti ng and important to note that these concepts are ful l y  appl icable not 

on ly to spatial but also to temporal structural relationships. 

Thus, many complexes of activi ties change i n  time i n  a wave- l i ke fash ion, as if by ex

pansion and contraction. Al l  fluctuati ng processes, such as psychic, organ ic, molecu lar and 

etheric processes, can be presented in the form of flows wh ich at one moment expand, at an
other contract in their paths; representing this graphical ly, we wi l l  evidentl y  get diffused forms. 

And al l the conclusions about these forms wi l l  remain in force. For example, if two waves 

of identical nature are compared, such as etheric l ight  waves, then from the two the dif

fused character is evi dendy more sharply expressed i n  shorter waves. Once hav ing arisen i n  

the un iversal environment, al l waves are, i n  some way or  another, absorbed by its  various 

complexes, by matter, plants, and perhaps even by the ether itse lf; consequently, the waves 

are u nder negative sel ection. And it fol l ows that l ess d iffused forms are more favourable for 

their stabi l i ty, i .e. , the waves whose l ength is l onger. And i ndeed, the shorter the vi brations, 
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the easier they arc absorbed by the smal l est opaque partic les ;  l onger vibrations, as if sk i rt ing 

around these partic les in conformi ty with the l aws of so-cal l ed diffraction, are not absorbed. 

Inasmuch as there i s  a partial absorption of the energy of the rays, because of the incompJete 

transparency of the envi ronmen t, vio let rays, bei ng the  shortest of al l the visi bl e waves, 

must weaken in comparison with others, especia l ly the red waves. Th is is presently accepted  

by  the physical theory ; spectral analysis, apparently, also supports th i s :  in the spectrum of 

the farthest stars violet rays are correspondingly weakened, as i ts comparison with the spec

trum of the closer stars of the same type shows. 1 

The l i fe of our organism also flows accord i ng to a type of vibrations : during the day 

our organism deve lops more activities than at n ight, dur ing summer more than i n  wi nter; i t  

experiences a series of  expansions and contractions. I n  the  l i fe of  man kind, a s  a whol e, 

positive selection genera l ly  predom inates : it is growing and i ts forces are i ncreas ing. Under 

such conditions, diffusion in  time ough t to be advantageous for manki nd ;  and i ndeed, by 

lowering the efforts of the organism during the n igh t, a greater intensity of work is ach i eved 

during the day ; the greater the ampl i tude of th is fluctuation, the h igher i s  the dai ly  inten

s ity of work, and the more easi ly can people overcome the resistances of nature. But if the 

organism finds i tsel f under the condi tions of negative selecti on, such as i n  chronic mal nutr i 

tion, then the corre lation wi l l  be d i fferent :  the greater the amp l i tude of the 24-hour fl uc

tuation, i .e., the more i n tensive is the day l i fe of the organ ism, the less it can endure ; and a 

Russian peasant, for whom th is amp l i tude is lower, wi l l endure, other cond itions bei ng 

equal, less than an Engl ish worker. 

Here, as in many other cases, the organizational properties of time do not di ffer from 

those which are revealed in space. 

It is necessary to note that the question concern ing a d iffused or compact  structu re 

was considered i n  relation to an indeterminate environment, under conditions of both 

positive and negative selection in general, taking i nto account  various and changing infl uen

ces which were not espec ial l y  concentrated on those or other parts of a complex. However, 

where there i s  such a stable concentration of external activi ties or resistances, the problem 

deals, of course, with det�rminately changing condi tions, and the question i s  not reduced 

here to simply a larger or smal ler  quantity of connections. I f, for example, negative sel ec

tion manifests i tself  most strongly at one part of the system, then it is advantageous to 

have this part better devel oped for the preservation of the whole, i .e., under negative selec

tion it also turns out that a defin i te irregularity of coup l ings i s  more advantageous. Thus, 

1Previous facts regarding this are being currendy disputed, but the question here concerns only  the mag· 
nitude of the coefficients of absorption, and not its nature. 
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i n  a l l  machines, parts wh ich are subjected to i ncreased friction, p ressure, bending, and 

stretch ing are made ei ther more massive, or from a more sol i d  mater ial, i .e . ,  tektologically 

more connected material ; and th is, of course, imparts a more diffused character to the en· 

tire complex ; regul ari ty, however, wou ld  have been disadvantageous. Bu t thi s  on ly  means 

that definite and spec ial correl ations always l im i t  and modify the app l i cation of general 

schemes which express i ndefinite correl ations. 

5 .  Systems of Equ i l ibriu m  

The " law of  equ i l i br ium," formulated by  Le  Chatel ier  for physical and  chem ical sys

tems, but i n  real i ty tektological , or un iversal, is an express ion of structural stabi l i ty. 

A system of equ i l i brium wi l l  be cal led such i f  i t  mai ntains a given structure in a given 

env i ronment. A common i l l ustration is scales in  a posit ion of rest. If pressure i s  appl ied to 

one scal e, i f, for example, a weight  is put on i t, then th is scal e wi l l  begi n to drop and the 

other to rise, and the arm wi l l  change its position from a horizontal to an incl i ned position : 

this is a structural change. But as this change occurs, a counteracting force a p p ears 

i n  the system i tself: the scale with the weigh t  fal l s  down wi th a decreasing speed, but only 

to a certa in J i m  it beyond which there begi ns a movement in  the opposite d i rection, and 

after a number of fluctuations there is establ i shed a new equ i l i br ium, wh ich is determined 

by s imp le  mechanical conditions. 

A more complex i l l ustration is that of water and ice i n  the same vessel under 0" Cen· 

tigrade, i .e ., under the temperature of freezing and thawing. If the vessel i s  heated, then 

part of the ice wi l l  absorb the inflow of heat energy and turn i n to water, thus counteracti ng 

the rise in temperature : the temperature of the m ixture is maintained at the previous level 

unti l  all the ice is thawed. But if, instead of heating, the same m ixture is subjected to a 

h igher pressu re, then part of the ice, turning aga in into water of a l esser vol ume, thereby 

counteracts the rise of pressure inside the  mixture. A mixture of l iqu id  and hard mercury 

when heated also reacts by mel ting wh ich counteracts the change i n  temperature; but when 

the p ressure is raised, the reaction is opposite- part of the mercury freezes. Why? Because 

mercury, s imi lar to a great majority of bodies, takes up a l esser volume in a hard form than 

in a l i qu id  form ; consequently, the mixtu re counteracts the i ncrease in p ressure not by 

thawing but by freezing the mercury; and this  is exactly what happens. Water, as an excep· 

tion, presents opposite relationsh ips of volume;  therefore, the same counteraction is 

achieved in the oppos i te way . 1 If a constant current c i rcu lates in an el ectrical conductor, 

1
The except i o nal properties of wa ter arc e x plained b y  the fac t  that the l iqui d  water is not a simple chc· 

m ica! combi n a tion,  bu t  a solut ion of ke changing in proportiotu with changes in tem perature and pre• 
sure, a n d  subordiro ted, consequently ,  to the law o f  sol u tiuns. 
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then any change i n  th is curren t  cal l s  forth so-cdl l c d  scM - induc t ion wh 1 �: h  i )  \. un trdr l l �  . 1 1 1 c"· 
ted to this change, thus dim inish ing it, etc. 

The Jaw of Le Chate l ier i s  formu lated  as fol l ows : if a system of equilibrium is subjec

ted to an influence changing any of its conditions of equilibrium, then processes appear in 

it which are directed to counteract such changes. 

I t  has been known for some time from experience that th is Jaw is operative not on ly  
in physical and chemical systems, bu t a l so  i n  many others. Thus, l iv ing organisms under nor
mal condi tions react to external i nfluences i n  a si m i lar way. I f the human body is su bjected 
to cool i ng, ox id iz ing and other chem ical processes immediately begin to i n tensify and deve
lop warmth in it; if it i s  heated from outsi de, then perspi ration wi th evaporation, wh ich ab
sorbs heat, i s  raised. The role of "shri n ki ng" from col d, wh ich decreases the surface area of 
cool i ng, is the same ; and when the tortoise draws into its shiel d, under al l k inds of unfavour
able influences, this again is a decrease in the surface of an ex ternal influence. As an exter
nal i rritation i ncreases, accordi ng to the Jaw of Weber-Fechner, sensation does not grow to 
the same degree, bu t only proporti onal l y  to i ts  l ogari thm, i .e . ,  comparatively s l ower and 
sl ower;1 this means that along with the force of external i rritation, res i stance to it qu ickl y  
grows, so  that the smal lest amount  of  energy of  the strongest irritations reaches the  nerve 
centers; otherwise these centres, with their  fine sens i tiv i ty wh ich depends on tender s truc
ture, would  have been quick ly destroyed. Thus, our sight  sti l l  perceives the l i ght  of a star 
of the sixth magnitude;  but the l i gh t  i rritation from the sun is approximately four m i l l i on 
mi l l i ons times greater ;  what brain cou l d  d i rectly endure such di fferences i n  the strength 
of influences? 

It is possi ble to show, by a s imp le  analysis, that the Jaw of equ i l i br ium is  appl icabl e 
to any system which preserves its  given structu re i n  a given envi ronment Let us begin with 
a comparatively s imple and qu i te typ ical exampl e :  the system of "water and ice under oo 
Centigrade. " Let i t  be subjected to heati ng. Accord ing to contemporary scient ific symbol
ism, this means that fl uctuations of molecules i n  the su rrounding env ironment become 
more energetic, and their  bl ows, wh ich are transmitted to the molecu les of water and ice, 
become stronger. Th is  energy of the motion of particl es, expressed by their " temperature, " 
is an activi ty of the same order as that of their  coupl ing, capable of conjugating  with i t,  and 
paralyzing it  This i s  the way i t  actual l y  happens here. 

11n other words, if the fJISt increases in geometrical prostressiqTL f�r exampl_e, 1 :2 :4 : 8 : 1 6 :32, etc. , the 
second, in arithmetic, for example, 1 : 2 :3 :4 : 5 :6 .  The correlatlon IS approximate only. 
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The heated molecu les of water transm i t  the excess of the ir energy of motion to the 

frontier molecu les of ice wi th their i n tensified blows. Th i s  excess is paralyzed by the 

coup l ing activi ties of ice, unti l  equal i ty w i th them is reached ;  and then there occurs a fu l l  

d is ingressi on, wh ich, a s  we know, resul ts i n  the breach of  connections : t he  surface particles 

of ice tear away and pass in to the mass of l i qu i d  water. The ent i re excess thermal energy, 

acqu ired by the parti cle unt i l  that moment, was used in the struggle wi th the coupl ing acti

v i ties in  order to paralyze them ; therefore, the ki netic energy of the partic l e  itself  turns ou t 

to be no greater than i t  was before, and is m easu red as before by the tem perature of 0°. 
The same th i ng occurs with other particl es of icc. Thus, wi th the heating of the total mass 

of water, the former l evel of oo is mainta ined in the frontier region .of ice, counteract ing 

th is heati ng unt i l  al l the ice disappears. 

If the question does not concern heating but the rise in pressure, th is means that the 

ki netic energy of particles of the surround ing envi ronment  does not, on average, i ncrease 

for each partic le, bu t the number of the i r  stri kes, wh ich operate in the fron tier region of a 

gi ven system, increases. And here, the ris i ng  activ i ti es of pressure are transm i tted from par

ticl e to partic le ins ide the system. These activi ties i ncrease the frequency of col l is ion 

among partic l es, thereby aim i ng to l im i t  the  amp l i tude of the i r  notion. And again, th i s  in

fl ow of ac ti vi ties can conjugate an d enter  i n to d is i ngress ion wi th coup l i ngs of the ice mole

cules ; under d is ingress ion they are, as i n  the other case, torn away and jo ined to the l i qu id, 

and the pressure is reduced because the vol ume of water i s  less than that of the icc. 

But, as was al ready mentioned, water is  an excep tion. If another s imi lar system i s  

considered, such as "sol i d  and  l iqu id  mercu ry, " then the oppos i te effect is observed. Ad

tiona! activi ties of pressu re enter i n to d i si n gressi on not wi th the coupl i ngs of particles of 

the sol i d  body of the system, bu t wi th the act iv i ti es which coun teract the coup l ings in the 

l i qu i d. The pressure l essons the am pl itude of motion of l i q u i d  particl es, so that thi s  am

pl i tude becomes l ess than the d istance between particl es, and they now fluctuate without 

enter ing one beh ind the other and withou t i n term ingl i ng, bu t k e e p  a rou n d  a m i d d l e  

posi ti on : the particles of a sol i d  body move exactl y i n  th i s  way. Some part o f  the l iqu id  

freezes up ;  wi th th is i ts vol ume, however, becom es smal l e r ;  as  i n  th e previous case of the 

thawing icc, th i s  reduces the pressure. 

Why do activities of one type- the force of pressu re- in two d ifferen t  cases paralyze 

through dis ingrcss ion, not identical, bu t qu i te opposi te act iv i ties, as if selecting those wh ich 

are prescri bed by the l aw of Lc Chatel i er? The matter l ies preci sely in a choice, not a con

sci ous one, of course, but an elemental choice. 

Molecu lar  m ovements ilre presen ted by sc ien ti fic theory i n  the form of i nnumerabl e 

and var ious l y d i rec ted " in f i n i te l y smal l "  ac tivi t i es. I f  i n to ·' sys tem new act iv i t ies en ter 
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from outside, then i t  i s  evi dently  necessary to accept al l sorts of combinations created by 

them and the former activi ties, al l sorts of col l is ions, conjunctions and dis ingressions. But  

from among these combinations some wi l l  be stable, others unstable ;  the first wi l l  be re

tained, the second removed by selection. 

Thus, in the system of "water and ice, " ac tivi ties of ex ternal pressure must enter in

to disingressions partly wi th the movemen t of molecules of the l iqu id, transferri ng them 

into a sol id cond i tion, and partl y with the coup l ings of ice molecules, thus melting the icc. 

But since i ce takes up  a greater volume than water, from which i t  is derived, the pressure 

wi l l  increase in  cases of the fi rst ki nd, b u t w i l l  decrease in  cases of the second k ind.  The 

question is which of these changes turns ou t to be more stable? 

The answer depends on the structure of the system in which these processes go on ; 

until the structure is un known, ne ither possib i l i ty is excluded. But i t  is necessary to recal l 

that iden tical processes took p lace i n  the system before the entry of new activi ties : ind ivi

dual particles of water were converted into ice, thus increasing internal pressure, and in

dividual particl es of ice were converted into water, decreasing pressure. If one or the other 

of these changes were more stable, then the ent ire system would not have been a system of 

equ i l i brium ;  its  structure woul d have been continual ly  transformed, in the first case i n  one 

direction, in  the second case in another. But this did not occur :  those changes wh ich 

crossed a defin i te border immediate ly turned out to be l ess stable and were removed by 

selection. The structure of systems of equ i l i br ium, for contemporary scientific thought, is 

characterized precisely by their contain ing oppos i te processes wh ich neu tral ize each other 

at a certain l evel . The matter i s  presented so that, at th is l evel, the tensions of oppos i te ly 

directed activ i ties are equal ; when, however, one of the two processes is i n tensified and 

rises above th is  l evel ,  the tension of correspondi ng activ ities becomes more sign ifican t, and 

the flow of these activi ti es is d i rected i n  an oppos ite di rection, as in the case of water, 

which having risen above its m iddle l evel, then fal l s  downward. In this way equ i l i br ium is 

maintained, and with it the stabi l i ty of the system under normal cond i tions. 

Now i t  is possi b le  to consider i n  advance what wi l l  happen when the activ ities of 

pressure i n  various conjunctions and dis ingressions enter ing from outside condi tion the 

conversion of some partic les of water in to ice and some particl es of ice i nto water. Changes 

of the first kind, i ncreasing p ressu re, create a new difference in tensions wh ich di rects the 

flow of activi ties i n to an oppos i te di rection ; consequently, these changes are unstable and 

are removed by selection. Changes of the second kind, decreasi ng pressure, which is al ready 

raised above the m iddle l evel ,  r ed u c e  th e d iffe r en c e  in tensions and do not cal l for 

the opposite  flow of activ i ties ;  therefore, they are more stable than the fi rst and selecti on 

is more favourabl e  for them. The resu l t  p rec i s e l y  co r resp o n d s  to th e l aw of  

Le Chatel ier: the  process which d imin ishes the effect of  an  external influence is reveal ed as 
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if counteracti ng such an i nfluem;e. 

I n  the example with the sol i d  and l iqu id  mercury, on the  con trary, the trans i tion of 

sol i d  i n to l i qu i d  particl es i ncreases pressure, and the trans i t ion of l i qu i d  into sol i d  particl es 

dec reases i t. Therefore, under external pressu re, processes of the fi rst k ind, increas ing the 

d ifference i n  tensions, wil l be less stable ;  processes, however, of the second k ind, decreas ing 

this d i fference wi l l  be more stable. The general resu l t  of selection i s  oppos i te to the previous 

one, again in  conform i ty with the law of Le Chatel i er. And the same evi dently  ought to be 

the case w ith any system of equi l i brium, no matter what activi t ies enter i n to its compos it ion 

and no matter what opposi te processes neutral i ze each other with i n  it. For example, in ou r 

organism there are processes which continuousl y free and absorb heat in approximate equi 

l i b ri um in  rel a ti on to a given envi ronment; i f  the env i ronment changes i n  the d i rection of 

heatin g, then the processes which absorb heat are i n tensifie d ;  i f  in the d i rec tion of cool ing, 

then the oppos ite, heat generati ng processes are i n tens ified. 

But al l of th i s  refers to systems of equilibrium . In systems of d i sequ i l i br ium the mat

ter stands qu ite d ifferen tly. I f  changes simu l taneous ly go on i n  them i n  opposi te d i rections, 

then one of the two groups of changes is more stabl e, and therefore, the wh ole i s  trans

formed step by step in to its d irection. What resul ts are obtai ned wi th an ex ternal influence 

on such complexes? 

A mixture of hydrogen and oxygen can serve as an i l l us tration ; this is al so cal l ed  de

tonat ing gas. Under normal temperature, this m ixtu re appears to form a completely balanced 

system ; no meth ods presently avai lable can di rectly d i scover the ongoing chemical changes 

in i t.  I n  fact, however, such changes are present :  the mixture is transformed i n to a water

steam, i .e. , the processes of conjunction of hydrogen with oxygen preponderate over the 

opposi te ones. But the reaction proceeds so sl owly here that i ts  compl etion takes- accor

d ing to approx imate calcu lations wh ich are based on the observation of the process under 

h i gh temperatures and the formul a for changes in  speed of react ions by Van-Goff- hun

dreds of bi l l i ons of years. Th is is a system of false equilibrium , as it i s  cal l ed ;  i t  i s  not chem

ical ly an d thermal ly balanced because heat is being d ischarged dur i ng the reaction, and the 

mixture must, though imperceptibly, heat itself. 

Let an external influence be appl ied to i t,  such as the raising  of its temperature. I n

ternal changes of the complex in this d i rection were al ready more stabl e than the opposi te 

ones ; the same al so hol ds for the newly added changes. Not onl y is there an absence of 

counteraction to them, bu t the process of conjunct ion of hydrogen with oxygen is al so 

speeded up ,  causing an even greater heati ng of the m ixture ;  th i s  is exactly contrary to what 

happens wi th systems of equ i l i brium. With close to normal temperatu res, th i s  is again an 

i ns ign i fican t and impercep ti ble magnitu�e ;  at approx imately  600° Centigrade, i t  becomes 
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so grea t that i t  qu ickens the process to  a level of cxplmion,  w h i c h  in aurn produce� hc.1 1 
of several thousand degrees. 1 Te ktological ly, th i s  exp los ion, however, is not some th i ng 

new; it is a continuation of the process wh ich went on before ; only i ts  tempo has been al

tered. 

S u ch is "false equ i l i br ium. " Two facts are consequently understood by these words :  

( 1 ) when equ i l i brium is continua l ly  d i s tu rbed i n  a defin i te d i rection, the complex is in  a 

process of transformation ; and (2) we do not d i rec tl y notice th i s  because of the imperfection 

of our organs of perception and methods of observation. When, however, we tal k abou t a 

"true equ i l i brium, " i t  does not mean a complete equ i l i br ium, but only a tendency to i t  

wi th two-sided fl uctuations. I f  a crystal of sal t happens to  b e  in  a saturated sol ut ion, then 

this is a "true equi l i br ium, " just as water an d  ice are in equ i l i br ium at <>" Centigrade. Bet

ween the dissol ution of sal t particles and the depos i t  of others from the sol ution, and bet

ween the thawing of ice and freezing of water, there i s  not a preci se equal ity at any given 

moment; but i f  the first process now preponderates, and a departu re from the l evel turns 

out to be i n  one d i rection, then at the nex t  moment the preponderance wi l l  pass to the 

second process, and the fluctuation wi l l  be turned i n to another di rection, e tc. 

The distinction between systems of equi l i br ium i n  this  sense and those of d isequ i 

l ibrium, and especial ly the systems of "fal se equ i l i br ium , "  has tremendous sign ificance 

not only in cogn i tion but  al so in the p ractical affai rs of l i fe. I t  i s  ex tremely importan t to 

differentiate one type from another in order to foresee correctly the poss ib i l i ties wh ich 

face this or that system. And this i s  especia l ly  importan t where the l aw of equ i l ibr ium has 

not yet been prec isely formu l ated and used systematical l y ;  that i s, in the realm of complex 

vital, psych ic and social phenomena. Thi s  can be i l l ustrated by means of examples. 

If a herbivorous Greek tortoise is l ightl y struck, i t immediate ly hides its  head, paws, 

and tai l  in its box. The surface accessi ble to hosti le forces is thereby decreased and, conse

quen tly, also the di rect action of these forces ; th i s  is i n  complete conformity with the l aw 

of Le Chatel ier. I t  means, therefore, that the organism of the tortoise corresponds to sys

tems of equ i l i brium in the nature of i ts  psycho-motor reacti on, it tends to stab i l i ty and i s  

conservative. One  cannot, therefore, expect from the tortoi se, for example, a progress ive 

development of i ts activi ties and an agressive conquest c:J the surrounding env i ronment, some

thing wh ich organ isms of another type are capabl e  of doing. 

Let us assume, that the tortoise behaves d ifferentl y ;  i t  answers external v iol ence by 

1
Exacdy under these temperatures hydrogen, oxygen and water-steam now create a real system o f e qui

librium in which the reaction of coupling is neutralized parallel w i t h  the ongoing reactions oC decom
position. Under 3000° Centigrade, such a combination is composed 88% of detonating gas and 12% of 
water-steam. 
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blows of its  paws or jaws. According to the usual usage of the words, this  is a real "counter

action ; " but i t  woul d  be the greatest m istake to see in th is a conformity to the law of equi· 

l i brium : th is is someth ing quite d ifferen t, and it  is necessary here from the very start to re· 

move verbal confusion. By "cou n te rac t i n g " opposi te movements, the tortoise wou ld  not 

have directly decreased but increased that d ifference in  mechanica l  tensions on wh ich the 

direct resu l t  of the ex ternal influence depends ; on ly with subsequent consequences, such 

as the destruction or fl igh t of the enemy, cou ld  this have led to a real decrease of harmful 

activ i ty ;  but i t  cou ld  have also led, when the enemy is stronger, to the opposite effect A 
wel l  known bear trap is based on th is- a log, wh ich is so suspended as to prevent the bear 

from reach ing the beehive, osci l lates l i ke a pendu lum. The bear pushes it away one time 

after another, and receives blows of an i ncreas ing force, i .e . ,  the growth of mechanical dif

ference is bei ng maintained and accumulated. I n  the l aw of Le Chate l ier, the concern i s  

with i n ternal processes of the system and the in terna l regroup ings of its activi ties which 

directly reduce the resul t of an external i nfluence. The acts of struggle against the cause or 

carrier of th is i nfl uence are not, therefore, appropriate ; and they i nd icate that the matter 

here is not concerned with a system of equ i l i br ium. 

As a lready mentioned, the human organism reacts to an i ncreased heati ng from out

si de by an increased evaporation of water, dur ing wh ich h ea t  i s  a b s o r b e d ; th i s  i s  fu l l y  

consistent with the princ ip le  of L e  Chatel ier and shows that th e  organism represents a sys· 

tern of equ i l i brium in terms of d i rect thermal relationsh ips with its envi ronment But fre· 

quently, other nerve-muscu lar acts s imu l taneously  appear with such a reaction : a m an 

begin s  to fan h imsel f, open windows, etc. These movements are accompanied by a transfor

mation of chemical and physical energy in to heat and, consequently, in themselves, i .e. , 

taken independently from further resu l ts, lead to sti l l  greater heat i ng of the  body tissues. 

Hence it is c lear that the complex is unbal anced in rel ation to the motor and nerve-mus

cu lar activi ties of the organism. And it is necessary to remember that, general l y, one and 

the same system can always be, from the standpoint of some activ i ties which enter its com· 

posit ion, a system of equ i l i brium, and o th e rs, a visi b ly or l aten tly  unbalanced system. 

Thus, the same detonating gas, wh ich represents under low temperatu res a chemical ly false 

equ i l i br ium, can be cons idered, in  a mechanical sense, as bei ng i n  a true equ i l i brium;  it re

acts to an i ncreased pressure by an i ncrease i n  dens i ty, and vice versa. 

Let us consi der the following case : a man is  pl agued by unfavourab le  influences of 

the environment, such as in juries, oppress ion, l osses, and various blows of fate. How wi l l  

he react to  a l l  of  this? Two basic types can be observed here . 

Tendencies to sel f-l imitation appear i n  some natures : patience, subm ission, humi l i ty; 

often also curtai lment of wants ("ascet ism") , and even thecurtai lment  of intercourse with 

other people ("the l ife of a hermit") . What i s  the mean ing of these reactions? The external 
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environment decreases the vital activi ti es of the psychic system by i ts hosti l e  forces ; and 

this system narrows down i ts active man ifestations, the region of i ts  contacts with the ex

ternal envi ronment; th us, the sum of the unfavrurable influences of the envi ronment is d i rectly 

reduced, a s  was the case i n  our example with the tortoise. Obviously, the princ ip le  of  Le 

Chatel ier appears here ;  this is a system of a balanced type. 

Other natures put on a fight ing stance i s  re l ation to the environment, struggle ener

getical ly aga inst its hosti l e  forces, and thus broaden their active man i festations and increase 

thei r tension. Losses of energy, wh ich are brough t  about by negative i nfluences from out

si de, are increased by addi tional new expend i tures on struggl e ;  and the sum of contacts 

with the external environment, the depth of penetration i n to i t, general ly that what can be 

called "vu l nerable surface," grows sti l l  further. This i s  exactly contrary to the princ ip l e  of 

Le Chate l ier, and points to a complex of an unbalanced type. 

It is clear that the natures of the first ki nd  are i ncapab le of practical progress, the 

development of thei r forces, o r  v i c to ry over the environment ;  the natures of the second 

type are capable of  ei ther devel opment to  progressive victories over ex ternal forces, o r  to 

degradation th rough defeats;  both often i n term ingle i n  various proportions ; for example, 

an artist's creati ve development is often connected with a destructive dissi pation of l i fe ;  

even more often one type i s  replaced b y  the other :  a disequ i l i br ium of progress by a d is

equ i l i br ium of regress, when, for example, the envi ronment changes i n  a sharply  unfavour

able direction ; but an opposi te shift i s  also possi ble. But natures tend ing to equ i l i br ium, 

being i ncapab le  of developing resistance to their  env i ronment, natural ly  pass with exhaus

tion of resistance into degradation. 

I n  the Russian l anguage there i s  a specia l word for denoting th is type, namely, " the 

man in the street." Popular consciousness, which deve lops l angu ages in i ts e lemental 

col lectivis im, frequently expresses a deep experience wh ich escapes even the consciousness 

of a wel l -developed ind ividual. The concept or •a man in the street" contains an image of exis

tence wh ich fluctuates around a certa in l evel . The character of a man i n  the street means 

exactly an absence of fighting reaction to the influences of the envi ronment ;  it consists in 

patience, submission, and i n tern�;tl softeni ngs of the blows from outs ide. 

' 

But, i t shoul d  again be remembered that a l l  tcktological determinations are relative. 

A man, tending to equ i l i brium in  some fiel ds of his l i fe, may be positi vely or negatively un

balanced in  others :  a "ci tizen, " even a " revo lutionary" in  pol i tical l ife, may be "a man in  

the street" i n  h is  fam i ly relat ionsh ips ;  or, for example, a man i n  the street i n  al l h is contacts 

with society, may be a petty tyrant in his own business, etc. 

The preponderance of these or other psychic types depends on social condi t ions- on 
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the structure of society and on the di rection and tempo of i ts  deve lopment as a whole and 
in its separate groups and classes. Tendencies i n  soc ial i deologies are also reflected in a way 

that corresponds to these types. And inasmuch as the  p innacl e  of each ideology, its highest 
characteristic, l ies in  the vital idlNJI, a tendency to one or to the other type appears in  it  
especia l l y  v iv id ly .  The tendency of a col l ective to equiv i l i br ium i s  embodied i n  the ideal s of 

passivity and ind ifference; the purest and the most perfect of them al l  is the " nirvana" of 

Buddhists, an absolute equ i l i br ium of the soul ,  its complete calm i n  wh ich i t  is unperturbed 

by anything, other than the conlenl>lation of eternity. Her� too, bel ong ideals and dreams;  such is 

the Christian i deal , with i ts image of justice in the other worl d, of reward for the suffering, 
h u m b l e  a n d submissive, of punishment for th e  wicked and proud ;  and both the reward 

and pun ishment are not real i zed by the efforts of peopl e  themsel ves, but by a dei ty, a 
h igher un iversal activ i ty who restores a disturbed equ i l i br ium in  the l i fe here on earth . 
Day-dreams are s imi larly one of th e psychic reactions to the hosti l e  i nfluences of th e  environ

ment ;  it is a reaction of "se l f-consolation " wh ich corresponds ful l y  to the pri ncip le of Le 
Chate l i e r :  an internal counteraction of psychics to that pai n  wh ich is caused by des tructive 
external forces. 

The other group contains social l y  practical and actively organ izational i deal s. Such 
is, in the h ighest degree, the ideal of a labour col lective. 

Societies, groups and classes wh ich are vital ly  hardened in the i r  settl ed forms or 
wh ich are al ready losing the ir  position and are unable to defend i t  successfu l ly, belong to 

the first group ; growing col lectives, conquering e l e m en ta l  and social resistances, belong 
to the second group. 

Systems of equi l i br ium may pass through structu ral changes, which are often imper

cepti b l e  to d i rect observation, into systems of disequ i l i br ium, and vice versa. These tran
si tions are very important in practice ; they can best be captured after a change in  systemic 

reactions has taken p lace. In the case of the in terre lationsh ips among people and organ iza

tions, correct eval uations of the tendencies of both k inds, especial ly  their replacement, can 
provide safeguards against the greatest and irreparable mistakes. Such evaluations are, in 

fact, bei ng continuously made by peop le  on the bas is  of "common sense, " i .e. , the common 
tektology of the man on the street. From the few observations of the reactions of a man to 

these or other external influences, concl usions are usual l y  drawn about his general consti

tl.ltion, whether i t  is stagnant, tending to equ i l i br ium ,  or, on the contrary, ful l  of in i tiative and 
impetuously mi l itant; and these determ ine subsequent rel ati onsh i ps to h im. 1 Popu lar tek-

1Th us, during the time of underground work, organiz ers-recruiters of the revolu tionary parties, divided 
the e n tire human material in to "ac tive " and "non·ac tivc ;" the latti.T, of c ourse, wurc at once cl i m i n :t ted 
from c onsideration. 
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tology has also noticed the types of false equi l i br ia, as is evidenced by such proverbs as 

"sti l l  waters run deep. " However, th i s  vague, imprecise and unstabl e experience was not 

subjected to scienti fic treatment, and each man had to mas ter anti formulate i t  for h imself. 

Even more important is the abi l i ty to recogn ize both types i n  the rel at ions between 
organ izations- state, party, economic, cu l tu ra l  and m i l i tary- in  the creat ion of cooperation 

bet'M:ell them and i n  plans for a victory i n  the case of struggl e. Here the i nadequacy of "prac

tical wisdom" possessed by organ izations or the i r  l eaders may lead to tragic consequences. 

Let us assume there is an army which reacts to an enemy attack by reducing i ts fron t  
l ine and passing to more defensive posi tions, instead of  making offensive contra-maneuvers: it has 
an appearance of a system tend ing to equi l i br ium. However, this may not be its  real tenden
cy, but on ly a camouflage ; then the real cond i tion of the army can be cap tured in  d isp lays 
of its "spirit" and i n  the character of partial outbu rsts of i ts "activi ties. " Bu t i f  it is, i n  fact, 
unable to grasp the in i tiative and progressively unfol d i ts battl e operations, then, hav ing 

won t ime for regrouping, accumulation and concentration of forces, i t  can neverthe l ess aga in 

beco m e  a system of the opposi te type;  but the enemy, having wasted th is time, can 
lose all when there were condi tions for a fu l l  victory. 

Another examp le :  "A strong, progressive movement springs up in  a backward coun
try, leading to the establ ishmen t and growth of democratic organi zat ions. Subsequen tly, 

there arises a reaction against them- a series of constrai n ts, repressions, b l ows, and external 

insu l ts. How do these organizations react to the resu l ts? Let us assume they do th is by 

broadening and i n tensifying their activi ty, deepening their sl ogans and pass ing to more 

radical forms of struggle. This  characterizes the given organizations as systems of the second 

type ; that is ,  points out that the possibil ity of their growth and victory is not exc luded. " 

"But  accumulated energies are bei ng exhausted i n  th e ongoing struggle. And now 

the time approaches when the practical character of these organ izations appears to change. 
They begin to react to the growing pressure by l imit ing their operations, rejecting sharper 

forms of struggle and narrowing s logans. These processes are essen tial ly internal changes 

which partial ly  weaken the effect of external influences, i .e . ,  correspond to the type of Le 

Chatel ier, and express a tendency to equi l i brium. Then the question is sol ved ;  a subsequen t 
triumph of th e  forces hosti l e  to them is assured : the very poss ib i l i ty of a successfu l  s truggl e 
disappears unti l  new structural changes in the en tire social environment take p lace. " 1 

1
Tektology, VoL II, pp. 1 1 1 - 1 1 2. Most of th e previous illustrations are also taken from there, bu t with 

new eliborations. 
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Assume that in this case some sensi tive and experienced pol it ical figure has captured 
the essence of the situation by the analogies which he know.; personal ly from l ife or h istory. 
But he is a b l e  to transmit to others neither h i s  knowledge as a whole nor h i s  practical 
sensitivi ty, and, therefore, his conclusions are not conv incing to others. And, perhaps, the 

most vital elements would continue to expend the ir  energies i n  the wrong d irection, against 
the turni ng poin t  of the wheel of h istory. On ly a scien tific organ ization of experi ence per

mits a real proof of such conclusions. 

With al l its breadth and important� the princ ip le  of equi l i br ium i s  not a spec ial ,  in

dependent tektological l aw. It i s a particular appl ication, under definite condi tions, of the 
pri nc ip le  which we have al ready explained- the pri nc ip le  of an "anal yt ical sum. " 

I n  complexes of equi l ibr ium there are always an tagonistic activi ties which neutral ize 

each other at a certain level, as, for example, in the system of "water- ice"  molecu lar coupl ings 

and thermal motion of particles, in  the physio-chem ical processes of an organism, wh ich 
create and absorb heat, and in common psychics oppos i te, mutual ly restrain ing groups of 
aspirations, etc. I f  such a complex i s  subjected to an influence, then new activi t ies, wh ich 
correspond to th is or that antagonistic group, en ter it from the external environment. Let 

the�e groups be A and B , and our ex ternal influence B 1 , which is homogeneous wi th 
the second one. Can it amalgamate fu l l y  with B and wi thout losses, wi thout a partial dis
ingression and, consequently, produce straigh t  and d irect changes i n  the system i n  i ts d irec
tion and up to its en ti re magnitude? As we know, th is cannot happen ; an ideal ly harmonic 
combination of a former and a new group of activ iti es is not observed anywhere; a d is in
gression is inescapable to this or that extent. Consequentl y, the operating sum of th is group 
of activ ities wi l l  not be B + B1 , but l esser by a magni tude B2 , i .e. , B + B 1 - 82 . To 
the origi nal B1 was i n  fact added B1 - B2 , wh ich also expresses the resul tant  change 
i n  the system. I t  is, as we see, less than the operati ng act !vi ty, i .e. ,  the poi nt  is exactly as if 

processes arose in  the system wh ich were "so directed as to counteract" th i s  d isturbi ng in

fluence ; this is the law of Le Chate l ier. The essence of this phenomenon l ies s imp ly in that 
the "analytical sum is a lways less than the ari thmetic sum," as we al ready know. 

This consi deration does not apply to systems of disequ i l i brium,  because a new influ
ence changes the ongoing structural transformation there. 

Thus, th ings wh ich are most distant from each other in everyday experience can be 

un i ted  by te ktological laws wh ich embrace al l actual and possible transformations of 
forms. 
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v 

Divergence and 

Convergence of Forms 

1 .  The law of D ivergence 

Two complexes which are abso lute ly iden tical cannot be encountered in experience. 

The differences may be practica l l y  i ns ignificant, but with an adequate investigation they 
can always be discovered. It i s  not poss ib le  to find two leaves among a l l  the plants in the 
worl d  which are comp lete ly al i ke ;  i t  is not even poss ib le, as is c learly shown by the molecular

kinetic theory, to find two drops of water in a l l  the oceans of the wor ld wh ich are exact ly 

the same. This refers not on l y  to "real " complexes, but a lso to " ideal , "  or mental ones. 

Geometricians can " th i nk"  of abso lutely s im i lar l ines, Le., denote them verba l ly  as such, but 
these l i nes exist only in  acts of thought ;  and the two sets of thought, even of the same person 

at different moments, cannot themselves be absolutely the same. 

The most s im i lar forms appear through the division or decomposition of homogeneous 

complexes ;  of course, th is  homogeneity is only relat ive. A crysta l ,  a drop of d isti l led water, 

or a piece of a chemica l ly  pure meta l  can serve as examples of such complexes. Let us, as 
far as is possi ble, d iv ide such a unity i nto two equal parts : no technology perm its the ach ieve

ment of a complete equal i ty or a zero d ifference in magn itudes. Consequent ly, by reason of 
the original heterogeneity, no matter how ins ign ificant, there w i l l  be some initial difference 

in the structure and d imensions between twin complexes . 
• 
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This is not a l l .  Their env i ronment and external relations are inev itab ly also dissim i lar. 

Let th is environment be a "perfect void, " i .e . ,  the astronomic etheric environment; but even 

in this envi ronment, pierced as it is by innumerable and infinite ly  varied waves of radiant 
energy, the electric and magnetic condi tions at  any two points cannot be identical l y  equa l .  

And if th i s  envi ronment is complex, or  "materia l , "  i . e. ,  mo lecu lar, then the differences are 
here incomparably more significant and varied. I n  one way or another, they a lways exist. 

What is the subsequent fate of our twin  forms? As w ith everyth ing else i n  natu re, 

they w i l l  eviden t ly be changing. Can exact ly the same, precisely para l l e l  changes be expected? 

Clear ly not. They must be different due to the origina l  d ifference of complexes themselves, 

because unequal forms even under the same condit ions change unequal l y  due to the variety 

in the environment whose i nfluences ca l l  forth changes. 

D iss im i lar changes attach to the in i tia l  d ifferences. D ifferences grow. Therefore, sub

sequent changes must be even more diss imi lar and the growth of new differences intensifies 
even more, etc. Consequentl y, the d ivergence of the i n i tia l forms  i s  " avalanche-l i ke, " s imi lar 

to th e growth of magni tudes in geometric progress ions ; it is general l y  of the type of a pro

gress ive ly  ascending series. 

Let us consider a drop of water div i ded i n to two, almost equal parts . Then, in conformi ty 
wi th the law.; of physics, the one which is l arger wi l l  evaporate relat ive ly faster in the same atmos

phere. This s imple quant i tative d i stinction and the o ther more complex ones -- in the given 

case, concen trations of dissol ved .substances wh ich arc present  even in the purest disti l l ed 

water, and chemical interactions in these substances, etc. - become departure poi nts for the 

development of new, subsequent differences ; and inasmuch as the separation puts the parts 

of the water drop under diss imi lar condi tions of the environment, it begets another factor 
of d ivergence. Two questions arise. The first i s :  wa) there a s im i lar progress in differences 

going on prior to the divis ion of the drop, and were not both of its parts, now mental l y  
separated one from the other, different in  the same respects? The second i s :  if dist inctions 
grow as a function of the above two factors, wou ld  not both these factors develop them in 

oppos i te ways so as to avoid divergence or even produce something qu ite oppos ite? 

The first question is solved in thi s  way.  The drop of water i s  a s ingle complex just as 

long as all of its parts are in a continuous connection and i n teraction, in a constant conjuction 

and i n  an in terchanging combination of activit ies. Th i s, apparently, a l so determines the extent 
of the equalization of the emergi ng d ifferences among the parts of the whole. For example, 

con ce n t rations of d issol ved su bstances change i n  various p laces of the  water drop, but there 
also goes o n  an i n ter m i ngl ing and d i f fus ion wh ich a i m  to destroy this he terogenei ty.  In sepa

ra te drops such con junct ion i s absent, and d i fferences can grow withou t h indrance ; the diver-
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gence then becomes stronger. 1 

S ince for tektology a ful l ,  abso lu te separateness does not exist, i t  can be stated  tha t as 

far as separateness appears or deve lops, so far progresses the operat ion of the law of d ivergence. 

The second question can be answered as fol l ows : for ind ividual comp lexes not only i s  

divergence actu a l l y  poss ib le, but a lso convergence. The influence of th e  environment on a 

given difference between complexes can turn ou t to be qu i te opposite and increase the i r  sim i
larity. Ancestors of the do lph i n  l iv ing on land differed more from the fish of those t imes i n  the 

form of their bodies than does the dol ph i n  tod a y .  But  each such case is determ ined by specia l  
circumstances wh ich partly para lyze or camouflage the tendency to diverge, which, nevertheless, al

ways continue to operate. Between the sarne dol ph in and, say, the shark, d ivergence has not ceased 
to continue in th i s  and other respects wh ich are not related to the mechanical properties of the 
water env i ronment. Consequently, the general law of divergence is not violated here, but rather 

its visib le manifestations are counteracted by other tendencies. The Jaw of gravity, for examp l e, 

is not violated by the fact that an object thrown with force fl ies up, or that an air bal l oon  rises 
and does not fal l ;  any regu lar ( lawfu l )  tendency may be paralyzed by others wh ich are equal l y  
regular ( lawful) and  which, i n  turn, are subjects of  study. I n  the infin ite ly comp lex rea l i ty of 

l iving experience not even one tendency appears fu l l y  in isolation and in an abso lute ly pure form. 

Further, customary m ethods ol  th i n ki ng sti l l  give r ise to the fol l owing questions : is i t  

possib le to speak genera l ly about the "d ivergence" of complexes, and, besides, complexes which 

are completely different? Can the differences wh ich al ready exist, for examp le, between two 

chemical elements, grow sti l l  further? And if the atoms of hydrogen and oxygen in a drop of 

water are separated by the force of a galvanic current, w i l l  th is lead to "d ivergence" in the i r  

properties and  to  an  i ncrease i n  the d ifference between them;  that is, wi l l  the  original d ifference 
be preserved? 

But it is necessary to remember that any differences between comp lexes are relative and 

l imited ; therefore, a growth in  differences i s  never exc luded. This can be eas i ly  seen i n  the 

same example concern i ng atoms of hydrogen and oxygen, dur ing the analysis of water when 
their correlations are studied more c losely. 

The chemical coup I ing of atoms is, of course, an i ngression wh ich presupposes the 

1or course, the eas;�f�onjuction plays an important role here i.e., the mobility of el�men�s 
.
o

.
f the c?m

plex, its internal plasticity. For example, in a hard piece of irol\ electrical and magnenc ac�vmes conJugate 
and equalize quite fast; thermal, however, much more slowly ; and chemical, _also comparanvely very slo�ly, 
so that one of its parts may be com pletely rusted when the other parts remam untouched. The low mo bility 
of elements is eqUivalent to their significant separateness. 
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presence of a l i nkage, i .e . ,  some common e lements between these atoms. Exactly what kind of 
e lements are involved is not yet fu l l y  explained by the theory on structure of matter; it is assumed 
that the question concerns electrical activities wh ich are expressed in  the " l ines of force" binding 
the opposite e lectrons. I n  any event, if the l i nkage breaks up, i t  shou ld  mean that i ts component 
activities are a lso paralyzed at some points by other activit ies wh ich were suppl ied by the cu rrent 
decomposing the water. .. 

I solated atoms are then immediately grouped in pairs, but  now hydrogen with hydrogen 

and oxygen with oxygen, composing partic les of gases, bearing those names. However, the 

torn l i n ks c lose up so fast that it is not possible to observe the interval cond i tion ;  i t  is revealed 

only ind i rectly i n  a raised "force of affin i ty, " i .e. , the chemical mobi l i ty of bodies in statu 

noscendi (at the moment of bi rth ) . And desp i te th i s  e lus ive t ime, there occurs a significant pro
cess of d ivergence in properties. 

The coup l ing of atoms of hydrogen and oxygen in a partic le of water was conditioned, 

of course, by their defin i te structural correspondence, no matter what it consisted of. Once the 

coup l ing d isappears, i t  fol l ows that th is correspondence disappears also. The change is s imi lar 

to the d isappearance of the coinc id ing threads or of the ir  common e lements in a nut and bol t 

th is  is a rough but a true comparison express ing the essence of the fact The common e lectrical 
cond it ion for the water molecule is now replaced by the two sharp ly  d ifferent condi tions for 

the  new molecu les of hydrogen and oxygen. There is a lso a change i n  th e  speed of "thermal " 
mob i l i ty :  th e  water particles had a common speed for a l l  atoms (th e  average under oo is ap
prox imate ly 615 meters per second) ; after the separation, the speed is d ifferent for particles 

of water and oxygen (under the same temperature the  first i s  approximately 1840 and the 

second 460 meters) . The sum of differences has, evident ly, grown,  and i t  can be said  with 

certainty that further development i n  knowledge wi l l  reveal other changes here in the sepa
rated atoms and, consequently, an even greater d ivergence. The same  can be said about their 
subsequent fate i n  different environments of nature. 

The law of divergence plays an important and gu id ing rol e  in cogn i tive activity. I t  

teaches u s  to search behind each d ivers i ty for that comparative un i ty from wh ich d ivers ity 

originated, i . e., to ascend from the complex to a more s imple  or more " pr imi tive" - the word, 
express ing s imultaneously both the primacy and s impl ic i ty. 

But the practica l meaning of the l aw is great and d i rect. With the d issol u tion of any mate

rial or non-material complex and with the breaking of any connections, the subsequent inevitable 

d ivergence of isolated parts must also be considered beforehand. For example, spl its i n  organiza

tions which occur i n  the pol itica l  and cul tural l i fe of our epoch, wh ich is fu l l  of contrad ictions, 

wou ld  probably be l ess frequent, if the leaders always c lear ly understood that in a partial and 

temporary separation is inevitably concealed a tendency toward a deeper and i rrevers ib le one. 
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2. Complementary Correlations 

A fu l l  break-up of connections and absolute separateness of complexes does not and 

cannot ex ist in our experience, wh ich is un i ted by un iversal ingression. But degrees of separate

ness are qu ite varied. I n  order to solve a probl em, it may be sufficient to take into account  

separateness i n  some cases, in  others it is also necessary to cons ider connections. 

Thus, if the concern is wi th the propagation of an amoeba or bacteria, then daugh
te r-c e l l s , which diverge in various ways, may be considered i n  the closest i nvestigation as 

fu l ly separate organisms. However, if the question concerns the fate of not only thi s  or that 
cel l ,  but of the entire species, then i t  i s  necessary to take i n to consideration the l i nkage of 
species, which c learly manifests itse lf after a series of generations i n  a pecu l iar un ion between 
cel ls - in  copulations or conjunctions. And the propa�tion of the emtxyonic cel l of a complex, 

such as, for example, the human organism, shou l d  from the very beginning be studied from 

both points of view. Here daugh ter-cel l s  do not separate from each other, but remain i n  a 
di rect communication and intercourse, a lthough they are not merged into one. A conti nual dum

ical conjunction is maintained between them, at first d i rectly and later, when they mu l tip ly, 

indirectly through the lymph and b lood, which constitu te the common in ternal env i ronment 
of the organism. Natural ly, the law of divergence is  also l im i ted i n  its operation i n  relation to 
the chemical content of cel l s  and the ti ssues wh ich are formed from them. With al l the variety 

of th is content, a considerable community of chemical  structure remains ;  it is  this community 

that serves as a carrier of individual ity and hered i ty. 

When in  the process of solving a tektological problem the givens simu ltaneous ly i nc l ude 

separateness and coupl ings of complexes, i . e., when i t  is necessary to study changes in a system 

consisting of separate parts, then we have a problem of systematic divergence ("systemic d iffer
entiation") . We have al ready considered one s ide of this  problem : the principle of relative 

resistances; the l aw of the min imu m gave an answer to the question concerning the condit ions 

of preservation or destruction for such systems. Now we wi l l  go further and, assuming that the 

system is not being destroyed,. shal l i nvestigate how and i n  what direction i t  ought to change 
and develop under different i nfluences of the environment. 1 

We already know two important th ings about the preservation of complexes : first, their 
preservation is never absolu te and i s  always approx imate only ; second, i t  is the resu l t  of a dynamic 

1
eases of destruction will have to be studied separately, with the theory of systemic crises. 
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equ i l i br ium of the system with its environment, i .e . ,  i t  is created by the two flows of ac

tivi ties -ass i m i l at i o n s :  the absorption and assim i lat ion of activi ties from outside, and the 
disassim i lat ion of activi ties, their loss or transfer to the external envi ronment. And th is 
means two un interrupted and paral le l  series of processes of progressive selection, both 
posit ive and negative. They can equal ize quantitatively, with fluctuations in  this  or that 
di rection, but each, as we have al ready seen, performs by its very nature a special tektological 

rol e  and has a spec ial i nfl uence on the structure of a system. Together they both regulate 
i ts devel opment. 

In what d i rection do they regulate th is development? Obviousl y, in  the d i rection of 
the most stab le  correlations, s ince the less stable correlations must be gradual l y  el im inated, 
and the more stable arc strengthened by posi t ive selection. 

At the same time, this development, it  should be remembered, i s  ach ieved through 
d ivergence, i nasmuch as parts of the whole possess separateness. I n  th is way differences 

grow, lead ing to increasingly more stable structural correlations. W e  sha l l  present th is 
concretely. 

Here is an embryo of a plant. With propagation, cel l s  fi nd themselves in  an i ncreas
ingly d issim i l ar environment: some go deeply i nto the ground, others rise i n to the atmos
phere ; being origina l ly the same, they i nevitably change in the sense of a growing diver

gence. I ts basic l i ne is determined by the fact that there are d iss im i lar prevai l i ng materials 

for assimi lation : in the soi l ,  main ly water and sal ts, i n  the atmosphere, carbon diox ide, 
oxygen and the energy of the sun rays. Both types of materials, however, enter i n to the 

structure of a l l  cel l s, i .e. , they are assim i lated and di sass im i l ated by al l the parts of the 
body. I n  what di recti on should selection d i rect the devel opment? Wh ich correlations of 
the divergi ng parts wi l l  be most stable? The corre lations wh ich enable these parts to 
complement each other; and th is is qu i te poss ib l e exactly thanks to the preservation of 
their  l i n kage, wh ich maintains the common i n ternal envi ronment through the movement 
and exchange of sap in the plant. The cel l s  of the root assim i l ate i n  p l enty certa in  elements 

from their c losest environment; the cel l s  of the l eafage and the trunk, other e lements ;  they 
pass to each other any su rplus by conjunctive means, mutual l y  sustai n ing their structural 
stabi l i ty. These are complementary correlations. Those di fferences develop which raise 
the connectedness, stabi l i ty and durabi l i ty of the system under external infl uences, or, i n  
a word, i ts organ ization . 

The above example refers to the most typ ical group, to cases of the "division of 
functions" or specia l ization. These cases are innumerable and i nfin i te ly varied in the realm of 
l i fe. Here is another i l lus tration : the primary, so-cal led " physiol ogical " divis ion of labor between 

men and women in  the patrimonial group at the  dawn of the evol u tion of mankind. The femal e 
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organism is of necess i ty less mobile than male from the very begi nning: pregnancy, nurs ing and 
care of chi l dren significantly bind the woman to one spot and create for her a more constra in ing 
environment than that i n  wh ich the man operates. Thanks to this, in lhe procurement of the 
means of l i ve l ihood - and i t  is a socia l form of ass im i l ation- plant-objects, such as roots, fru i t  and 
seeds, are more access ib le to women ; men, however, can hunt an imals incomparably more freely .  

At the same time, being  longer on one spot, women are ab le  to subject the acqu i red materials to 

a ful l  processing,, thus fac i l itati ng ass im i l ation i n  ind iv idual consumption. The systemic d ivergence, 
therefore, proceeded so that the male and female parts of the commune i ncreasingly comp lemented 

each other in production : men, as hunters, p rocured ani mal food, skins and wool ,  and l ater estab
l ished cattle-breeding; women suppl ied the major part of plant material for food and with the 

passage of t ime l ai d  the foundation of agricu l ture :  moreover, women predominantly prepared 

this or that food for consumption  and made c lothing from sk ins and wool ,  etc. 

The complementary corre lations unfol d even further and deeper in  the most recent divis ion 

of labour. The system of production i s  organized here so that each member of society performs 

but an immeasurably smal l part of those transformations in  the environment which are di rectly 
indispensable for the preservation of h i s  personal l i fe ;  the rest is conjunctively given to h im  by h is  

social  envi ronment ;  but th i s  envi ronment ass im i lates, as i f  spreading and d istribut ing i n  i t,  almost 

the entire sum of the resu l ts of his i ndividual l abour :  what share, for example, does this or that 

worker consume of what he has produced h imse lf? 

I n  the human organism, representi ng  a colony of 50 - 1 00 bi l l ions cel l s, i t  i s  a lmost 

imposs ib le to i sola� even menta l ly, the share of participation of each cel l in the common strug

gle for survival with external natu re ; ass im i l ation  occurs for each separate ce l l at the expense 
of the i nternal conjunctive envi ronment of the organism (bl ood and lymph ) , with the excep

tion of a part which shou l d  be practical l y  consi dered as infin i te ly smal l .  Thi s  i s  the resu l t  

of th e  systemic divergence which begins with a uniform division of one cel l .  

A s imi lar l i ne appears just as c learly i n  the development c:i the psychics. The chai n of i mages, 
fee l ings and vol i tional i mpu l ses, relati ng  to hosti l e  forces in the environment, and the chain re
lating to i ts friendly forces "div ide" the regu l ation of motions of the organism between them : 
one of them "ass imi lates" from psych ic reactions what is not su itable for the other, and vice 

versa; each chain actively appears so as to complement the other i n  order to maintain the whole  

as its special organ. Each of them, i n  turn, i s  composed of smal ler, special i zed psychi c  organs 

"associations," and these form even smal ler  separate psych ic  reactions ; everywhere there i s  a 
division of functions. 

The complementary corre lations appear even more distinctly in such systems as contem
porary languages, science, l aw, eth ics and, general ly, any complex cultural form. "Parts of 
speech" functional ly  comp lement each other; so do d ifferent fie lds of science and law, etc .  
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The entire realm of l i fe on earth can be considered as a single system of d ivergence. I t  
branches ou t  into two " ki ngdoms" - plant a nd  an imal ; complementary correlations in  many 
respects exist between them. One of the most important and remarkable among them is the 
rotation of carbon diox ide. In the organ isms of an i mals it is a waste matter, but for p lants 
carbon diox ide i s  one  of the main means of  nourishment; and  oxygen, wh ich is discharged 
by th e gree n ,  ch lorophyl l parts of p lan ts, serves for animals as the material for breath ing, as, 
among other things, it does also for the plants themsel ves ; general ly, the complementary character 
of coup l i ngs is not perfect here. But as far as i t  exists, so far are the processes of �s imi lation

disassim i l ation in both kingdoms mutual ly  opposi te ;  th is enables the stabi l i ty of both parts of 
the system to grow to an enormous extent 1 

But  the same rotation of carbon d ioxide forms a basis for comp lementary correlations 
between l i fe as a whole - the "biosphere" - and the gaseous cover of the Earth - the "atmosphere." 

The quantity of carbon d ioxide is main tained at a defini te, stable l evel .  I f, due to the development 
of ani mal l ife, forest fires and also a d ischarge of carbon diox ide i n  volcanic processes or from 
other sou rces, there is an overproduction of carbon dioxide, then the growth of plants immediately 
intensifies at its expense, and the surp lus  is absorbed;  i f, on the other hand, the p lants sign ificantly 
decrease the content of carbon dioxi de in the air by excessive mu l tip l ication, then animals in 
tu rn, ut i l i zi ng the surplus of their basic food, the  p lants, mu l tip ly i n tensively and thus i ncrease 
the mass of the discharged carbon dioxide. Thus the stabi l i ty of atmospheric content is sus· 

tained by the biosphere, which draws from the atmosphere the material for ass imi la_tion. 

This i l l ustration is i nteresti ng because i t  reveal s a possi b i l i ty of complementary correla

tions not on ly among forms of l ife i n  wh ich we are accustomed to find and observe them. 

The "division of functions, " "d ivision of l abour" and "specia l i zation"  are al l b io logical and 
social notions; they eas i ly suggest the thought that the princ ip le of complementary corre la

tions is appl icable only to " l iving" nature, but not to · 'dead, " inorgan ic  nature. Bu t  such a 

thought is qu i te erroneous. Tektol ogical bases of complementary corre l ations- assimi lation 

and d i sass imination and processes of selection- are pecu l iar to the en tire " l iv ing" and "non
l iving" world, so that th is organizational tendency must also be equal ly  manifested both here 

and there under systemic divergence. Carefu l i nvestigation supports th is concl usion. 

Such is, for example, the connection of the same atmosphere with the "hydrosphere" 
- the water part of the Earth 's cover. A whole series of conju nctive coup l ings exists between 

1
Somc unicellular water plants Jive in a "symbiosis" with unicel lular animals ; so docs the JUccn zoochrclla 

in the body of the  vor ticella ; chlorophyll elem ents o f  zuochrclla dccmn pnse. ,arbon dio x ide uf the Yorticclla 's brc. 
and disc harge from it carbon for th e production of carbon h ydra te5, which arc necessary for zoochrclla , , 
where t h e  released ox yKcn serves a gam for brea thing u f  vort ice lla . The s:.mc form o f com plemc ntuy couphngs. 
but what ;a di fference i n  scale. 
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th em : rotat i o n  of  w ater-steam , dissolu tion of air gases i n  water ; thermal and electrical 
exchange, etc. Here too, both sides regul ate each other, mutual ly  supporting their stabi l i ty. 

So the atmosphere l oses i ts gas- l ike water through rains, snow and hoar-frost, etc . ;  the hydro

sphere receives it in the form of streams and rivers, directi ng them into the seas and oceans ; 

but, i n  its turn , i t  retu rns to the atmosphere approx imate ly the same quanti ty of water through 
evaporation .  The stab i l i ty of systemic temperature is supported by an unbroken air cover wh ich 
arrests the heat of the hydrosphere and also that of the " l i thosphere, " the hard part of the 
Earth 's crust which i s  suppl ied a lmost en tire ly by the rays of the sun ;  and the hydrosphere, 
having an enormous thermal heat capaci ty, forms, a s  i t  were, a reservoir, wh ich now 
absorbs the surp lus of thermal energy which the heating in tensifies, now rel eases th is surp lus  

to the a i r  and,  through i t, to the l i thosphere when the heating  decreases; i n  th is way the 
fluctuations in temperatu re are maintained with i n  l im its around one basic l eve l .  

I t  is necessary to note that the heat arresting function of the atmosphere, i n  i ts turn, is 
regulated by an exchange of water with the oceans and seas, and partly also by an exchange of 
carbon dioxide with the b iosphere. The point i s  that the main consti tuent parts of the air -

oxygen and n itrogen- possess a very smal l arrest ing abi l ity, and the watersteam, of wh ich 

comparatively l i tt le exists i n  the ai r, a tenth of one percent, and carbon dioxide, of which there 

is even l ess, exceed them in th i s  respect 1 6,000 times. Thus, the regulation of their quantity 

by conjunctive coup l ings between the three spheres is a basic condi tion for the main tenance 
of a stable, on average, level of the i r  temperature : th is  is a typical complementary correla

tion. 

Here, in th is way, this correlation c learly appears between organic and i norganic com

plexes, and equa l ly  also between inorganic complexes on ly. And this arose as a resu l t  of 

evolution within the  system of d ivergence. There was a time when the atmosphere also con

tained the entire present hydrosphere i n  the form of water-steam : the temperature of the 

Earth's crust was measured i n  hundreds of degrees and the water cou ld  not be a l i qu id. With 
a lowering of the temperatu re, the "water" and the "air" separated; and then " l ife" also 

sprang up from them ; l ife in its basic content i s  a combination of the same chem ical e lements 
which form the atmosphere and oceans : oxygen, hydrogen, n i trogen , and carbon with an addi
t ion of sti l l  other elements, wh ich, in  the form of solub le  combinations, are also present in 
sea water. Complementary correlati ons between the partly separated g igantic groupings of 

elements of the Earth's cover have evol ved over hundreds of m i l l ions of years by a series of 

innumerable processes of selection. 

I norganic nature, which i s  general l y  characterized in comparison to the organic worl d 
by a greater simp l i ci ty of organizational forms, natural l y  provides also the most s imple models 
of complementary corre lations. Here i s  one of them. 
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Let there be a saturated solution of some salt; crystal l ization goes on in it Th is is a 
process of breaking former connections, the process of separation of the two parts of a given 
system and at the same time their d ivergence. I t  l eads to a new coupl ing of the two parts: the 
sol u tion is not oversaturated but only saturated; and on contact with the sol ution, the l east 

surface is formed. When th is condition is reached, then there appears, between the l iquid and 

the sol id  "phases" of the system, a stabl e interchanging correlation, a rotation of the dissolved 

substance. Crystals continuously lose or "d isass imi late" particl es which are dissolved, and 

are in th i s  way "assim i l ated" by the l i qu id ;  and conversely, the  l i qu id l oses particles wh ich by 
settl ing down on crystals are assim i lated by them;  the  two flows of exchanges equal i ze and the 
form of the entire system is preserved. This is not a l l :  under defin ite cond i tions th is form is 

restored after a d isturbance by external i nfl uences. For examp le, assume that a sma l l  p iece i s  
broken off from a crystal . Then the surface of the i n terchanging interaction of both phases grows 

and the interaction i n tensifies. The sol ution gradual ly  eats away the broken-off piece and i n  

exchange deposits particl es on  the crystal , so  that the "wound"  heals up .  Both si des, as if in  
common, regu late the form of the i r  contacti ng surface. 

Th is example, in i ts  s impl ic i ty, conven ient ly formu lates the  very essence of comp lemen
tary correlations. I t  reduces to the interchanging linkage: in it  the stabi l i ty of the whole, 
the system, i s  raised by one part ass im i lating  what is disass im i lated by the other, and conversely. 
This form ulati on can be general ized to a l l  comp lementary correlat ions; i n  some cases i ts 

appl icabi l i ty is evident, but in other more complex cases, it is d iscovered only by scientific 

analysis. Thus, in the l ife of society with its d ivis ion of l abour, the exchange of products is 

an expression of an exchange of labour activi ties. A farmer spends, i .e., d isassimi lates his 
labour energy on the production of bread ; society "assim i l ates "  th i s  energy th rough the 
consumption of bread ;  at the same time other labour e lemen ts of society "disassim i late" 
other forms of labour energy, creating other products; and the farmer assim i l ates those forms 

of energy, consuming the products wh ich are received in exchange for his bread. In the organ· 

ism, the picture is even more complex, and it is even more d ifficu l t  to isolate concretely 
what th i s  or that cel l "assimilates"from the whole through the  mechanism of its  decomposi tion 

(c i rcu lati on of b lood and lymph, nerve impulses, etc. ) ,  and what the cel l "d isass imi lates" to 

i ts advantage, along wi th those of i ts elements which it d ischages as al ready unnecessary to 

the organism. But the meaning of the correlation is the same. I norganic nature presents a great 

number of cases of incomparably simp ler interchanging l i n kages. I n  part, they apparently 

sl i p  away from our attention exactly because th ey are too simp le  and ord inary and do not 
arouse an interest to investigate them ; partly, however, because they were not studied from 
ou r poin t  of view. 

Complementary correlations, as all organi zational correlations in general , are sometimes 
imper fect; the interchange of activi ties i s  not being carr ied out to the very end. So, for example, 

i n  the d ivis ion of l abou r the farmer part ly consumes h is  own products h imse lf, and does not 
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give them to society ; equal ly, most other producers also do this  to various degrees ; besides, 
along with the in terchanging coup l ings there i s  also often discovered a struggle, a mutual con

tradiction of parts · ·  among the same members of society, or among the ind ividual cel l s  of the 

organism; also, a part of the activi t ies given by some of them to others often docs not serve 

the purpose of ass im i lation, but on the contrary, the purpose of the weaken ing and destruction 
of the latter, i . e., produces i n  them a loss, or d i sass imi lation  of activities. But i t  is prec i sely 

in the inorganic world that i t  is poss ib le  to encounter, apparently, the extreme devel opment 

of interchanging connections. There are cases of so-cal led electrical and magnetic "polar ity ,"  

where the opposi te currents of activ ities especial ly  support each other i n  defin i te equ i l i br ia. 

Usual ly, such cases are not at a l l  considered from our point of view. For example, 
the connection of magnetic poles, the " -north" and the "south,"  are not understood in the 
sense that one of them "ass im i lates" activities which are "disass imi lated" by the other, and 
conversely.  However, the same idea is expressed, but on ly latently, i n  the  usual formulas 

according to which one pole "absorbs" the force l i nes wh ich "emanate" from the other pole. 
The "force l ines" forming "force currents" are, of course, a denotation of some activit ies, 

which are not determ ined more prec ise ly, but are d i scovered in  completely clear actions ;  

and, consequently, the "emanation" is  in  its essence a kind  of d isassimi lation. Th is  i s  qu ite 

evident i n  the galvanic  current :  the posi tive pole assim i l ates the energy originating from 

the negative pole, and conversely; they only exist so l ong as th is circu lation conti nues. The 

atom is also now being u nderstood as a system consisti ng of an electrical "positive nuc leus" 

and negative "electrons" or "corpusc les" ;  moreover, both s ides are i n  a continuous interaction ; 

it is also almost perfectly balanced i n  most of the elements whose atoms are "firm," and 

noticeably unbalanced i n  radioa�tive substances. And " in teraction," i n  general , cannot be 

conceived in any other way .than in  the form of the rrutua1 transfer of activities: la;s on the one side, pas
si ng to assimi lation on the  other, and conversely. When, however, the stability of a system is 

achieved in th is way, i . e. ,  its  preservation i n  the m idst of destructivel y d irected influences of 

the environment, then it is c lear that th i s  is  a complementary correlation, s im i lar to an i n ter

change of labour energy or a chem ical interchange of vorticel la  and zoochrel la, etc. And 

if th is stabi l i ty approaches as h igh a degree as that existing i n  the case of most atoms, with 

the period of l ife supposedly  not l ess than m i l l i ons of b i l l ions of years, then we are forced 

to think that these complementary relations are most h igh l y  developed and are the resu l t  

of a n  extra ord i n a ri ly long systemic d ivergence under the  conditions of  extraordi nari l y  
intensive selection. 

So, in al l  the realms  of experience and at all the stages of organiZation one and the same 
general regu lari ty: i s  confirmed : 

Systemic divergence contains in itself a tendency of evolution, directed towards com

plementary connections. 
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I t  is natural and cl ear that man in h i s  practice fol l ows this regu l ar ity, in the sense that he 
submits to i t i ndependently of his wi l l ,  and uses i t  insofar as he assimi lates and consciously 
masters i t. This, first of al l ,  is the principle of the entire social technology. 

The entire system of production, taken as a whole, i s  composed of people and things: 

workers and means of production, socio-labouring activities on the one hand, and the energy 

of natu re acqu ired by society in the form of instrumen ts, materials and products, on the other. 
The correlation is obviously the same :  the aggregate of th ings i n  production complements 

the cooperation of people ;  the work- energy of peop le is maintained and reproduced at the 
expense of th ings by assimi lation of their energy through the consum ption of products; on 
the other hand, the expend iture of labour energy by people  serves as a means for maintain ing 
and reproducing the  complex of techn ical th ings ;  the stabi l i ty i s  thus  mutual ly  cond itioned ,  

and on its  bas i s  al so rests the development of both parts of  the  system. · 

I 
I 
. 

The same principle also ru les over each of the parts of th is system . . The axe and the saw 
functional ly  complement by their activi ties, which are h idden in the material form, a human 
organ, the hand ;  and they receive from i t, or "assimi late" activ ities of their  own operation 

and appl ication. In the axe i tself or i n  the saw each part adapts to others so as to have them 

al l  fu nctional ly  complement each other by means of a mutual transfer, i .e., the chain of 

ass im il ati on-disassimi lat ion of activi ties .
1 The more perfect each instrument becomes, the 

more strictly and precisely th is correlation is real ized. Mach i nes, however, are a h igher type 

of i nstrument; in the division of the functions of the i r  parts they often resemble the l iv ing organ

ism to an extreme, especial ly those rare mechanisms wh ich are automatical ly  regu lated; 

such, for example, i s  a sel f-propel l ed submarine torpedo, with i ts  complex motor, its  depth 
and d i rection rudders, etc. I t  can be said that the  mach ine, a product of the most conscious 

forms of creativity, is  constructed by man more and more in his own i mage and l i keness : 

no wonder that it replaces his labour force in an i ncreas ingl y  greater number of cases. 

Systemic divergence is directed on l i nes of complementary relations by the force of 

selection ; and "consciousness" represents an apparatus of the most i n tensive selection of the 
most complex and varied combinations ; therefore, it i s  understandable that this  direction ap

pears especially cl early in its work. And not on l y  techno logy, the fiel d where man with the 
aid of consciousness organizes things, but also other spheres of h i s  activ ity ,  where people 
themselves are organ ized in a col l aborative whole as wel l  as experience and ideas, are per
meated by the same tendency. 

1 S <> the a x e-handl e "assimila tes" the en ergy of motion which is "ex pended " by th9 haud. l'hc moving 
jult  is given at one of its ends and passes to th e  o ther in  the form of a wave of com ereasion, so t hat 
each subsequent  par t  begins to move to the extent o f  th e assimila ted energy, follo1fiDg the preceding 
one a fte� so m e  period of time, which may be very sh ort, but th eore tically quite measurable. In this way 
a parr of th is energy is "disassimilated" by the a x e- h andle an d "assimilated" by thejbladc. 
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An experienced organizer i n  any fie ld ,  whether he organizes an economic enterprise, 
a government department, a professional or a pol i tical group, always endeavours to combine 

people so that they complement each other in the  in terest of the matter on hand;  if necessary, 
he directs the very preparation and train ing of each of them in a corresponding way, i .e . ,  
directly cal l s  forth their  des ired  d ivergence in the  d i rection of complementary relations ; and 

he a ims to uti l ize even the narrowness of separate ind ividuals so as to faci l itate the performance 

of their special roles, wh ich must be chosen i n  fu l l  correlat ion wi th the task .  

The organizer of  experience - a  scien tist, ph i losopher, arti st -- also a ims to work out  

the same correlations in h is concepts, schemes and images. Let  there be a class ification of 

l iving organisms, i n  the first p lace, i n to "animal " and "vegetable. " I t  is stable, i .e., satisfac
tory only as l ong as any l iv ing body wh ich does not fal l  with i n  the l im its of the concept 
"animal " finds a place for i tself within  the l im i ts of the concept "vegetable, " and converse ly .  
When i t  turned out that some organi sms, combin i ng elements of both types, did not fal l  p re

cisely into either of them, i .e . ,  that the compl ementary correlation of the two concepts was 

partial and imprecise, then th e system had to change. Haeck le attempted to si ngl e out the 

third kingdom - "protists, " where forms �oul d enter which have not been adequate ly 
defined one way or another;  other bio logists preferred to use a complementary concept of 

interval types ; sti l l  others, instead of juxtapos ing vegetabl e  and an i mal l i fe, took the vital func

tions as the basis for vegetable and animal type , e tc .  And exactly in  the same way the con

tent of each of these basic concepts must be d istri buted between more particular concepts 

so that they woul d  fu l l y  complement, and on ly  complement ear.:h other; on ly under th i s  

condi tion i s  a c lassification recognized to be qu i te strict and logical . And departure from 

complementary relations and any incompleteness in them is consi dered to be an imperfection, 

a defect of the system, wh ich pul ls the changing work and active selection away from 
scientific thought. 1 The problem is, therefore, posi ted in th is way : a given system of concepts 

must embrace all the richness of l iv ing forms, and each from the cycle of i ts concepts must 

be fully complemented by the tota l i ty of the rest, and itself complement them in  the same 
measure. 

The problem for any scientific theory, ph i losoph ic doctri ne, legal or eth ical system i s  

posited i n  a s imi lar way. And the same tendency l ies at the base of  art: the work of art 

requires that the complementary correlations be strictly adhered to among the component  
complexes -- images and their  combinations. 

Where the princi p le of complementary correlations i s  not adhered to i n  a given system 

l ie the points of lowered resistance. In particular, the realm of "spiri tual cu l ture," i deology 

1 rt differs fro m  "everyday" thought by its higher rigour, i. e.,  intensiveness of this selection. 
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is d i st ingu i shed by a special intensity of negative sel ection, because th is is the h ighest organi
zational rea lm of social l i fe; here such areas of unevenness become points of appl ication for 
the disorganizing work of criticism; as a resu l t, there is e ither a general downfa l l  of the system 
or i ts partial destruction followed by a reconstruction. 

As we can see, the regularity of systemic  d ivergence - "d ifferentiation" - is the same in 
al l fie lds  and at  a l l  stages of ex istence .  The h igher i s  th e  l evel of organizational forms, 

the greater the dist inctness and strictness with wh ich th is regu lar ity is revealed. 

3. Contrad ict ions of Systemic Divergence 

Systemic d ivergence also contains in  itse lf another ten dency. Together with the condi
tion of stabi l i ty and complementary re!ationshi ps, it a lso deve lops defin i te conditions of 

instability: gives rise to "systemic contradictions. " These contradictions, at a certain level 
of the ir  deve lopment, are even able to surpass the ro le  of com p lementary relationsh ips. 
Cases of this kind are innumerable in experience ; they are the bas ic  material for the poetic 
formu la  of Goethe : "The absurd became wise, and the good was converted into evi l . "  

Any  complex organism, such a s  a human organ ism, progressive ly develops up to a certain 

l im i t  through differen tiation of elements, beyond which begins i ts dec l i ne, old age. This 

dec l i ne, in tu rn, progresses right up to its natural end, death.  What i s  the problem here? 

Systemic divergence means an i ncrease in organizational d isti nctions among parts of the 

whole, an increase in tektological variety. And th is forms the  bas is  of contradiction. 

The strength of the organism l ies in the  precise coordination of its parts and i n  the 

strict correspondence of separated and mutual ly  connected functions. This correspondence 

is maintained th rough a constant growth in tektological variety, but not without bounds :  
there comes a moment when i t  cannot b e  fu l l y  retained a n d  b e g i n s  t o  d i m  i n  is h .  Parts of 

the  whole become "too d ifferent" in their organization ; so d ifferent that they drift apart 

both in terms of the tempo of life itse lf  and i n  terms of the strength of their relative resistance 

to the environment. But this inevitab ly l eads to disorganization, sl ower or faster, depending 
on the total i ty of condi tions. 

The i nfluence of d ivergence on the tempo of l ife can be easi ly  and c learly  explained 
by th e fo l l owing analogy. Let us assume that a w atch m a ker has made several qu i te prec ise 

clocks and put  them into motion at the same time ;  the i r  wind ing, however, operates over an 
indefini te ly long time, or the clocks are wound up as needed, but are not checked. Accord· 
ing to the law of divergence, the clocks w i l l  deviate unequa l l y  from the true t ime : some wil l  

be fast, others s low, and to different degrees. In order to compose one whole, as an organism, 
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their hands, Jet us assume, are tied w ith threads. I t  is c lear that under these cond itions they 

wil l  inevitably stop each other sooner or l ater. 1 

I t  is not d ifficu l t  to imagine in what way the Jack of correspondence i n  the  tempo of 

mutual ly ind ispensable v ital functions can and must step by step disorgani£e the ent i re system. 

For example, kidneys serve for the di scharge of defi n i te poisons , which arc formed from the 

vital activity of the body tissues as products of their continuous partial d is integrat ion -

disassimi lation. I t  is sufficient for the activity of kidneys to fal l  behind th is process, and the 

organism wi l l  be chronical l y  poisoned. 

The lack of correspondence among the relati ve res istances of the various e lements of 

the body disorganizes i t  even more d irectly. The Jess stable elements are s imp ly forced out by 

the more stable ones : the fi rst d ie off comparatively faster, and if they propagate, they do so 

comparatively more sl owly than the second. So, i n  o ld age, the most special ized cel l s  are 

nervous and gladu lar, etc. ; they are forced out by the cel l s  of conjunctive tissue, the l east 

special ized and the most stable cel l s  u nder harmfu l  i nfluences. 

Apparent ly,  there is even a progressive exterm ination of cel ls of the higher type by so

cal led "phagocytes, " i .e . ,  the  "eati ng cel l s"-white b lood corpuscles and some other e lemen ts 

having the same capabi l i ty . The process of sel ection perfects al l cel l s  i n  the ir  specia l ized 

function. In a series of generations of phagocytes, those of them which are most adapted to 

their role also survive and propagate, i . e . , those which in their everyday struggle more easi ly 

conquer bacteria and al l other l iving ce l l s .  I n  the same way, cel l s  of the l iver and kidneys 

adapt better to the cond i tions of the ir  activi ty : they endure a great quantity of poisons which 

they discharge from blood, etc. But this  does not mean that their resistance to an i ncreased 

fighting force of phagocytes also grows. Besides, phagocytes are not at a l l  concerned what they 

attack, whether al ien or the i r  own cel l s, and they devour without distinction those e lements 

which are unabl e to offer sufficient resi stance. 2 This a lone ought to, i n  the final analysis, 

inevitably lead to a decl ine of the  organism. 

Contradictory tendencies in social l ife appear even more graphical ly with the development 

�is analogy with simultaneously wound up parts served the old philosophers for explaininj the pre;
established harmony among the elements of the universe -monads, or between the body an soul S1fce 

such a harmony does not exist, the comparison is especially suitable in explaining the development 0 

disharmonies. 

2rhey stricdy "select" their objects, i.e., attack some, do not attack others on the basis. of so-called 
"chemotropism": a chemical attraction and repulsion ; for example, some of the bacteria attract them 
chemicallyr others, on the other hand, provoke repulsive reactions. But becaus� ph�gocytes �ust normally 
eliminate the damaged, destroyed or even simply unnecessary cells of the orgarusm Itself, theu chemo
tropism cannot geni:rally save its tissues from diem. 
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of the socia l  d ivis ion of labour. I t  has enormous ly raised the productivi ty of the efforts of 
mankind ;  but it has al so led to dis integration of the origina l ly  hol istic communes into separate 
households which became related only by market exchange. And i n  market exchange, the 

col laboration of separate households has the form of a struggle over pr ice between buyers 
and sel l ers, over markets among sel lers, and over the possi b i l i ty of buying goods among buyers. 

Struggle, however, means that activities are d irected i n  oppos ite d i rections and that they 
destroy each other to this or that degree, i .e . ,  that there is a presence of d is ingressions ; 
although it can produce progress in the results, the struggle by itself is a d i sorganiz ing phenomenon. 
Th is also concerns struggle in the market p lace. By observ ing the process of trade, especial ly 
in i ts p rim i tive, asiatic forms, i t  is impossi ble not to see that i t  reduces to a series of mutual ly 
destructive efforts, wh ich in the aggregate sometimes amount to a s ignif ican t  expenditu re of 
energy, especia l ly when they end with a break-up  of negotia ti ons; consequently, a compl ete 

dis ingression of the expended activities occu rs. Even more s ignificant arc those d is ingressions 

which are contained i n  the efforts of competi tors to underm ine each other, and those which 
subsequently arise from a general d isparity between demand and supp ly on the part of various 
industries, etc. 

On the basis of market struggle and from the very same divis ion of functions there also arises 
the struggle  among classes, with i ts enormous growing d isi ngressions, and the struggl e among 

social groups, the individual groups which are organ ized according to specia l ization within  

classes . . .  Thus  d i singressions grow and accumulate, d im in ish ing the l i v ing force of develop

ment. But unt i l  recently this force, nevertheless, far outweighed them. I n th is growth of con

tradictions it is easy to catch the same two basic moments. The d ivergence of pace in separated 
functions is revealed because separate branches of industry, supplying each other with i nstrumen : 

and materials, grow disproportionately : some of them lag beh ind, others press forward, so 

that for a great number of them there is insufficiency of ei ther sal es or the necessary means 
for their work. Also, production as a whole subsequently outdistances the growth of consump

tion, and as a resu l t  there arise general crises of "overproduction," with the enormous destruc

tion of productive forces and widely unfol d ing processes of d isorganization.  

The d ivergence i n  the magnitude of relative resistances leads to disi ngressions : from a 

number of parts of the whole - businesses and enterpr ises - the weaker fal l  to the ground in 
the struggle and com p et i t i o n  with the s tronger; with this, a part of the d i sorganized economic 
activi ties, i . e. ,  the labour face and means of production , are absorbed or assim i l ated by the con
querors ; this is cal l ed the "concentration" of businesses or enterprises; and the remainder perishes 

fru i tl essly, dying off, decomposi ng and dispersing in nature. 

The development of both moments of divergence increasi ngly deepened both the mutual 
isolation of ex tensive parts of the system and their practical d is ingressions. At a defin ite level 
they i nevi tably had to surpass the force of complementary relationsh ips among parts and l ed 
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to a break-up of those relationships, to a general crush of the organizational form of the whole. 
The resul t had to be either a transformation of the structu re or a s imple col lapse. Exactly such 
a si tuation had occurred in the latest financial capital ism ; in the gigantic cris is of the  Wor l d  

War and revol u tions that emerged from i t  

I t  i s  easiest to trace contradictions of  system ic d ivergence in  society, since i t  i s  a fie ld 
of experience which is closest to the observer an d m os t  accessible to him. Here i t  is possi-

ble to note a disorganizational side of the process even when it is sti l l  negl ig ible in comparison 
with the positive ly-o rga n i za t i o n a l  s ide ;  for example, from the very beginn ing, the d ivis ion 
of labour cou l d  not but lessen, though to a sma l l  ex tent, the mutual understanding among 
people, on wh ich i s  based the attainment of precision in  coordinating operations. It i s  much 
more difficu l t  to ascertain the same dual ity of correlations, for example, in a separate organism. 

However, the  seeds of struggle and competi tion a long with an interchange of activi ti es, u n

doubtedly appear at the very first  stages of the  d ivis ion of functions and long before the begin

ring of decay. They emerge qu ite c lear ly i n  various d isturbances and diseases connected with 

the growth of the organism itself. Thus, the competition of tissues for nourishment is revealed 

in  the emaciation of the body during periods of rapid development of the skeleton or nervous 

system, and also often dur ing pubescence. The above mentioned facts concern ing " phago

cytes" also i ndicate a direct struggle, etc. I n pathology, the science of di seases, p ictures of 

simi lar contradicti ons are much more vivid and are encountered at each step. But contemporary 

science accepts that pathology differ� from physiology and abnormal processes of l ife from 
normal in essence, but on ly relatively :  proportions of various e lements and functions are 
disturbed, but essentia l ly noth i ng new is created ; some of the regu lar tendencies are exagge

rated, others are weakened and their equ i l i br ium is upset, but noth ing more. Consequently, in  

the struggle among cel l s  or tissu·es of the organism, wh ich is observed during i llnesses, the abnormal 

intensification of some moments or features of their ord inary, physiological struggle can be 
seen with ful l  justification. 

I ntricate technical complexes, such as mach ines and scientific instruments, present  a conve

rrient i l l ustration of the development of systemic contradictions. Their perfection  chiefly takes 
the form of a pr01ressive differentiation of parts, a sort of development of organ isms. An 
instrument is m a d e  m o re c o m p l ex so that it can perform i ts assignment with greater 

intensity and prec is ion, but it becomes, at the same time, more "tender," i .e. , more access ib le  

to disorganizing influences. A grain of sand or even dust, a sharp fluctuation i n  temperature, 

humidity or electrical tension are often able to lead to the damage and unfitness of such an 

instrument : wi th an enormous number of complementing parts their relative resistances to 
such accidental , even at times not consi dered influences, must be qu i te different ;  and the 

fate of the whole is deterTrined, of course, by the l east of them ; besides, such influences are 

not at a l l  s imply  "accidental" ;  they are, in general, a necessary moment of the environment, 
and only the appearance of th is or that of them is accidental at th is or that time. Subse-
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quently, of course, the sum of their "frictions" grows with an i ncrease in the number of 
parts, i .e., internal disi ngressions in their movements. Consequently, here too differentia
tion can be organizational ly convenient only to a certain l im i t, beyond which its  contradic
tions become preponderant. Then the machine is rejected because of excessive fineness and 
complexity, as was the case with many mechanisms invented for i ndustry and the mi l itary, 

and many scientific measuring, self-writing and se lf-regulating  instruments. 

The previously mentioned group can serve as an examp le  of contradictions wh ich arise 
from systemic divergence in  organic nature : "the atmosphere, hydrosphere and l ithosphere. " 
The hydrosphere "eats away" the l i thosphere, drawing dissolved substances from it and destroy
ing i ts crystal l ine rocks. The hydrosphere gradually takes oxygen away from the atmosphere 

througn dissol ution, passing it subsequently to ox id iz ing substances of the hard crust where 

it remains. The hard crust, in i ts turn, takes wa te r  away  from the hydrosphere for the 
crystal l ization of some of its rocks, oxygen from the air for the oxidation of others, and even 
a quantity of n i trogen in the form of ammoniac and sal tpetrious salts which are formed with 
the aid of certai n microbes i n  the biosphere. The carbon d ioxide in  l imestones, chal k rocks 
and dolomite was also extracted from the atmosphere in formel' times. But the air together 
with water also constantly affects the l i thosphere in  a destructive way through "weathering,"  
wh ich pulverises the hard rocks. Thus, along the complementary relationshi ps among the 
parts of the Earth's crust, there appmr, although quite \Wak during our geological epoch, mutual ly 
disorganizing correlations which depend on the d ifference in the content and condition of 
those parts. 

Contemporary theories on the structure of matter, as we have seen, make it reasonable 
to bel ieve that atoms are highly differentiated systems of "polar" structure, with a positive 
electrical nucleus and negative electrons whose movements are dependent on the nucleus. 
But at the same time, these theories present atoms in  the p rocess of decay, which occurs only 
at different rates, from immeasurably slow to immeasurably fast rates ;  th is destruction assumes, 
of course, system ic contradictions as the  cause. I f  matter decomposes now, then sometime in  
the past i t  m u st have been put  together, organized and progress ive ly developed. The deve

lopment in th is case must have occurred through the systemic d ivergence of e lements forming 
atoms, which has led to a complete polarity. If so, then it is qu i te natural to th i nk  that the 
ongoing decomposition of atoms is the resu l t  of contradictions and the ir  extreme systemic 
d ifferentiation developed over bi l l ions of ages. 

Thus there is a dual ity of systemic divergence at a l l  l evels of organized existence : the  

deve lopment of  forms of greater and greater stabi l i ty through comp lementary relationships 
and their even tual disi n tegration through accumulated contradictions. 
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4. The Solut ion to Systemic Contrad ict ions (contra-differentiation or inte· 
gration) 

Systemic contradictions give rise to an organizational problem, the problem of their 
solution or removal, wh ich becomes more urgent, the stronger is their development. Life 
solves this problem either  in a negative way - the system is destroyed; for example, the 
organism dies ;  or in  a positive way - by a transformation of the system, freeing i t  from 
contradictions. The first case wi l l  be consi dered in  the study of systemic crises ; the second 

wi l l  be taken up now. 

This so lution is in essence very s imple .  I f  d isorgan iz ing con tradictions arise from the 

divergence of parts of the system, then only what l essens or el iminates th is d ivergence 
can weaken or remove them,  i . e. ,  obviously, conjun{:tive processes among the parts in question. 

This is exactly what happens in  real i ty.  

Here is  an i l l ustration from th e  rea lm of complex, bu t fami l iar soc ial phenomena, th e  
problem whose solution was frequently advanced b y  novel ists. A husband and wife are 

engaged in conform i ty with the princip le  of comp lementary relationships ;  he in so-cal l ed  

"affairs," she  i n  domestic work. They differentiate thei r activi ties on th is basis to the extent 

that i n  many things they begin to have difficu l ti es i n  communicating with each other. There 
appear misunderstandings, confl icts in petty th ings, arguments and quarrel s ;  the fami ly  step · 

by step begins to disorganize. The outcome may be e ither its destruction - a severence of 

the complementary relationsh ip itsel i', or a revolu tion in the rel ations between th e  spouses. 

If  they understand the real reason of the di scord and, aiming to come to an agreement, i n· 
tensify their interacti on and begin to acquai nt themsel ves c loser with the affairs and interests 

of each other, in short, develop a mutual conjunction of their experience, then the harmony of the 

family may be re-establ i shed on new bases, broader and deeper then before. 

The solution i s  si mple,  but it contains a defin i te tektological difficu l ty .  I n  essence, i t  
represents contra-differentiation, i . e. , i t  i s  oppos i te to that of divergence wh ich gave rise to 

complementary rel ationsh ips. Are these relationships adequately maintained under such 

conditions? I f  not, si nce the stabi l ity of the system depends upon them, the resu l t  then 
must turn out to be negative. 

In our example it is possib le to have the fo l l owing cou rse of events. The husband is 
so occupied with social and party affa i rs, that he can devote neither time nor energy to an 

exchange of experiences wi th h is wife without detriment to these affai rs ;  and the wife, in 
tu rn , i s so  e n s l aved  by her ch i l dren, the kitchen and cl eaning duties, that she al so has 

not any free energy left and can be distracted from al l th is on ly at the price of overstrain i ng 
herself, accumulati on of petty fai l ures and shortages i n  her household and its f1adual disa-gani

zation. The attempts to resolve the problem bring both parties to discontent with them-
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selves and each other, to the development of new disi ngressions in place of the ol d ones which 

are being surmounted and, if the minus is not covered by the p lus, to a final downfa l l .  Such 
an outcome is the more probable, the further the differentiation has succeeded to advance, and 
the more difficu l t  i t  is to achieve mutual understanding, i .e. ,  the actual intercourse of both 
parts of the system. 

Meanwhi l e in other cases, contra-differentiation leads n o t  to weakening, but to broad

ening and perfection of those very same special functions. And not only because it increases 

the practical sum of activities of the system by l essen ing disingressions, but sti l l  in another 
way. 

Let us .assume thaqhe husban d, l iving a socio -pol itical l ife, has to deal �ith br�ad 

masses , indefinitely unfold for his consciousne!J:> a n d  find themselves in a vague ferment, 

whose regu larity is far from being formed in  his mind;  their strength now crystal l izes into an 

unexpectedly mighty, triumphant transport, now spreads and d iss ipates into an elemental 
apathy ; at times the success of the boldest plans is ach ieved with astounding ease, at others 

it  is gained only thr� the rro;t intense and stubborn efforts. Because of the changeabi l i ty and 

instabi l i ty of the envi ronment, our pol i tician develops a poin t  of view and methods which 
inc lude shades of u topianism and adventurism : he makes statements of broad and deep problems, 

but qu i te frequently without  sufficient consideration of the i r  feasibi l i ty ;  has bravery and decisi
veness of implementation, but also a kind of p lay with u n ce r ta i n  r i s k .  Hence, fai l u res in

evitably arise, at times quite severe, which cou ld  have been avoided with a different attitude 

to the matter in question. On the other hand, the wife is forced to develop a maximal orga

nizational regu larity and practical i ty in her narrow sphere : she is forced to calcu late every

th ing precisely, to anticipate and to coordinate a l l  the smal l things of her household without 

the opportunity of consulting anyone else. This leads to the formation of a point of view and 
methods of l imited practicalness. 

What happens under a successful contra-differentiation? The resu l t  is the mutual assimi

lation of methods wh ich developed i n  different s i tuations and with different functions. 
The husband acqui res a share of the practical soberness and organizational economy wh ich is 

missing from him ; the wife acquires more practical breadth and organizational boldness. That 

the first is necessary and useful under any cond i tions, does not have to be proved ; that 
the second is important even in the narrow l im i ts of the fami ly household, is easi ly  i l l ustra� 
ted by such problems as guidance in the upbringing of ch i l dren and subsequent assistance 

to them on questions of marriage, etc. Both special functions gai n then as such ; their "co
efficient of usefu l  action" is raised. 

The development of mankind was accompanied by a resettlement of people in  various 
territories and an adaptation to their special environment. Thus c o m m u n es of th e 
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same tri be, tri bes of the same nation, nations of the same race and , final ly , wi th accumu l a-

ting differences, spec ial races were isolated. The divergence had a systemic character: the gravitation 

to complementary relationships was clearly man i fested in that the separated groups and 
col lectives had developed with the passage of time an exchange of their special products and 
d i s s im i l ar ex p er i e n c e . Systemic contrad ictions were displayed in a growing cu l tural 
al i enation, Jack of mutual understand ing - here a d ivergence in the fiel d of language i s  most 
prominent - a col l i s ion of i n terests, hosti l i ty, wars among tri bes and nations and a colossal 
expenditure of energy, which arose out of al l th is . These contradictions were also weakened 
and surmounted by contra-d ifferentiation, in  the form of al l sorts of conju nctive processes : 
marriage mixtures, mutual i nfluence of dialects and languages, borrowing of technical methods, 
knowledge and customs, interactio n  of l i teratures and,general ly, in  the form of al l ki nds of 
mutual cu ltu ral assim i lations. The stronger is the ass im i lation, the more organized, the more 
stable becomes the cohabitation of tribes, natibn!i and races on the Earth's surface. 

The usual process is as fol l ows: the deepening of differentiation leads to the accumu lation 
of contradictions ;  sooner or l ater th i s  is settled by a cris is_ The forms of crises were di fferent :  
most often, a war ending i n  a peace agreement or a conquest; sometimes, even i n  the  absence of  
war, an  al l i ed agreement o r  formation of  common organs of  authority regu lating the rel a

tionships between the parties. The sol ution to the problem was sometimes positive, success
fu l ,  and sometimes negative - ending in a col lapse and decompos i tion of connections; both 
are poss ib le with any form of crisis. War, for example, has frequently brought the figh ting 
parties to the c losest conjunction, a merger with equal r igh ts or the abiorption of one party 
by the other; but it has also happened that a peacefu l  state or an al l ied un ion has subsequently 
Jed to d isorganization. At any rate, the real settl ement of con tradictions here too appeared 
only as a resu l t  of in tercourse and a 1Jcatcr or srmller rrutuaJ penetration of the separated systemic 

complexes. 

What then is the mechanism which is able under contra-differentiation to bring about 
a resolution of systemic contradictions? What precisely are the methods through which i t  i s  
ach ieved? The i nvestigation of  the  question should evidently be  started from s impler cases 
and not from such complex ones as the preceding examples. The point  concerns simply a 
conjunction among those parts of th e  system which became heterogeneous. What then,in 
general,can produce conjunction among heterogeneous complexes? 

The s implest heterogenei ty is that which can be expressed in numbers, i .e . ,  a quantia
tive heterogenei ty. Let there be two drops of water i n  which ordinary sal t i s  d issolved
sodium chloride ;  but one of them is a three-percent sol ution, the other, one percen t. Merge 
the two together. Quantitative equalization takes p lace. This  is the first thing that can be 
expected with any conjunction. Is such equal ization the basis for resolv ing systemic contra
dictions? 
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Yes, in i tia l ly it i s ;  and there are many cases where quantitative equ i l i zation p lays a 
very important ro le. Let us take a few i l l ustrations. 

As it is we l l  known, the vital activity of each cel l i s  accompanied by a discharge of 
products wh ich it does not need or which are harmfu l  a n d  poisonous to it. But the cell cannot 
always d ischarge al l subs&ances of th is kind, and some of them may accumulate in it; I n  sm:tl l  
amounts they are not harmfu l  to i t, but beyond a certa in level they begin to i nterfere with 
its functions, weaken and poison it. Let one of these products become perceptibly harm-
fu l for the cel ls  of a defin ite species, starti ng from the quantity of some five un i ts. The two 
cel l s  of th is species copulate andamal�te: in one of the cel ls the discharge of thi s  substance 
proceeds normal ly, and there is only one un i t  of it, in the other - badly, and five un its have 
accumulated, stifl i ng its vital ity. After copu lation and the subsequent d ivis ion i nto two, it 
turns out that there are three un its of the given substance in  each of them, but i t  does not 
poison them now. 

Moreover, the weakness in  a d ischarge by one cel l  and the  raised energy to do so ex
h ib i ted by the other, may also equal ize so that both cel l s  wi l l  subsequently maintain a quan
tity of this substance at a harm less l evel .  Besides, i f  for a given substance the second cel l  
made it  possi ble to overcome the vital contradiction,  then for any other substance the first 
may do so in its turn, thus supporting common vital ity. 

The first cel l wou l d  have perished from substance A, the second from substance B ;  
both are saved through contra-differentiation. Why? Because they have solved the organiza
tional problem wh ich is posi ted by the law of the minimum. Their fate is determined by 
the least relative resistances, - and the greatest resistances, which are present in other re
spects, cannot impede th is. But they have mutual ly equal ized their  least and greatest 
resistances, and brought them to some "average" magnitudes which now rep lace the former 
least resistances. 

Such i s  the general , elementary solution of the problem for overcoming the law of the 
• minimum ; i ts method reduces to the raisi ng  of th e  least at th e  expense of the  greatest through 

conjunction. The method is, of course, appl icab l e  only inasmuch as, first, thi s  conjunction 
is poss ib le,  and, second, i t  does not l ead to such a bas ic  reconstruction of the system that 
the former least and greatest resistances are not now being  equal ized but are general ly losing 

their effect. 

Thus, assume that there is a rai l  which is able to support i n  one of its parts the weight 

of 1 ,500 poods without breaking, and  i n  another - on ly 500 poods. I n  order to  conju
gate both parts, i t  is necessary to bring  them in to an easi ly mobi l e  plastic state which they 
do not have under the given conditions. This may be achi eved, for example, through mel t-
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ing. I t  is then possible to expect the average around 1 ,000 poods, which wi l l  be the least 

resistance at the same time. But the melting itsel f may, depending on the temperature and 
the flow of oxygen, etc., s ignifican tly change the structural properties of steel ,  and then 
the resu l t  wi l l  be qu ite d i fferent. 

The speed of a squadron, as we know, i s  determined by the least of the speeds of i ts  
separate un its. I f  i t  were poss ib le to "conjugate"  fast vessels wi th the slow ones b y  means 
of towing chains, then the l east res istance wou ld  be raised. Something s im i lar is  presen ted 
by the "riding infantry," which perm its the combination, to an cer,tain extent, the speed of an 
attack pecul iar to cavalry wi th the strength characterizing the infantry. 

Sexual cross-breeding represents a method of contra-differentiation which was worked 
out by nature ; it is also widely uti l i zed by man , equal iz ing ind ividual and racial properties 
and sometimes even the properties of species. Thus, for example, animals wh i ch are 

very strong and of great endurance, very easy-tempered wi th a sure foot and free from ner
vousness are necessary for transportation in  mounta i nous regions. The horse is strong but 
nervous and has comparatively l i ttl e endurance ; an ass is free from nervousness and has endu
rance, but, because of i ts si ze, i s  not as strong. Their cross, the mule, combines al l the nece
ssary qual i ties. But, of course, the combination does not al ways give s imple resu l ts ;  some
times it brings about compl etely new and unexpected structural changes ; sometimes its pro
ducts turn out to be unstabl e from tlie very begi nn ing, so that, for example ,  between 
species wh ich arc no less c lose than the horse and the ass, cross-breed ing does not work  

at  al l .  

Let th e two  drops of water, wh ich have served us as the first i l l ustrati on, have not just one 

kind of salt in various proportions, l:ut two different kinds dissolved in  them. If one of them, let 
us assume, is the same sodium ch lor ide and the other calc ium chloride, then the process re-
duces as before to the equal ization of solutions in half proportions of th is and the other 
salt. But if one i s  calc ium chloride and the other sod ium carbonate (soda) , then something 
else happens. A sediment i n  the form of white powder, carbonaceous l ime, which i s  i dentical 
in content to chal k is d ischarged from the water ; and the sodium ch loride again remains 
i n  the s o l u t io n ,  a n d  a lso the remainder of that of the two former salts wh ich was in 
comparative excess. Why d id i t  happen i n  th i s  way? 

Contemporary theoretical chemistry accepts that with the encounter of two different 
chemical formations their elements enter into a l l  sorts of com binations ; but  from among 
them on ly the stable ones are retai ned ; others, unstable, i m m ed ia te l y  d i s i n tegra te . I n  

other words, a l l  these combinations become the material of posi tive and negative sel ection.  
I n  this case all sorts of combi nations had to be formed from the atoms on hand ;  but one of 
them was immediately, with i ts formation, secured by selecti on, because i t  was d i rectly 
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torn away from the sphere of subsequent interaction, and thi s  means, al so from subsequent 
changes. T h i s ca l c i u m  chloride, which is not soluble in  water, drops out from it in the form 
of a deposi t. Other un ions continue to arise, dis in tegrate and regroup i n  th e  whir lwind of 
reactions ; but as soon as particl es of chlor ide again appear among these regroupings, they 
also drop out, and are thereby secured, etc. I t  is clear that the  process continues i n  this way 
unti l  the entire material for this  un ion has been exhausted ; subsequently, the selection of the 
remain ing groups continues unt i l  the stable dynamic equ i l i br ium is reached. I t  comes about 
when the remain ing sal ts and the i r  ions are distr ibuted in  such p roportions that the disintegra
tion and formation of each new combination occurs a t  the  same speed, so that both of them 
are mutual ly covered. 

The second moment of contra-differentiation is before us here, the moment wh ich often 
reduces the rol e  of the first quantitative equal ization to zero. Namely, conjunction provides 

new material for regroupings and their selection, i .e . ,  general ly for the structural transformation 
of the entire system. 

I f, i n  the above example, the presence of two simple chemical combinations in the two 
drops of water was su ffi c ie n t  to g i v e  a s ta r t  to a series of such compl icated processes 

of selection and to such new structural corre lations, then imagine the richness of the material 
wh ich, for example, is provided for selection by a sexual conjunction of two l i ving cel ls . I t  
can b e  assumed that th e  basic organizational mean ing o f  conjunction i s  contained precisely 
in th is second moment and not in  the elementary equal ization - although it also rray, as 'Ml 
already mentioned turn out to be useful for the  preservation of l i fe .  Of course, it is necessary 
to accept beforehand that from th is rich material of new combinations a s ign ificant major
ity wi l l  a lways be unfavourable. But l i fe reproduces itself by propagation in countless copies · 
not in vain. Let only very few combinations turn out to be successfu l ,  and they wil l  be pre
served and sustained by subsequent propagation.  

The s implest form of sexual cross-breeding is copulation or "conjunction"  of unice l·  
lu lar organisms : bacteria, amoeba, infusorians, etc. I t  was in tensively swdied during the 
last decade. The experiments of Wooclreff with the infusorian Paramoecium aurelia, which nor

mal ly conjugates through several tens of generations, showed that under defin i te condi tions 
i t  can get by without conjunction over the period of several thousands of generations and 
remain quite viable. These cond i ti ons were as fol l ows : after each divis ion of the  cel l, 
Woodreff took one of the two and transferred i t  into a fresh nourish ing sol u tion wh ich was 
frequently changed ; i n  addition, al l the necessary measures were taken i n  order to remove 
products of its vital activity poisonous for the cel l .  I t  is c l ear that an i deal environment was 
be ing created with almost a complete removal not on ly  of harmfu l  influences, bu t even of the 
influences producing changes in general . I n  the usual everyday s iWation the descendants 
of the cel l  are surrounded by such influences, v·aried influences for separate individuals at 
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that, and arc inevitably sub jected on th is basi s  to systemic di vergence, differentiat ion. Wi th 
this, even i f  each ce l l  adapts i tsel f successfu l ly ,  i ts viabi l i ty wi l l  be inevi tably lowered i n  the 
sense of narrowing: i t  wi l l  have spec ial adaptabi l i ty to a definite enviroMlCflt a nd  definite external il'l
fluences, but not to others ; furthermore, of course, a conti nual success i n  this l i ving struggle 
should not be expected. It is exactly such a d ifferentiation and its unfavourabl e feature 
that make contra-d i fferentiation necessary, i n  general, for the sol ution of the prob lem. I n-
sofar as the problem is removed i n  the experiment of Woodreff, i ts solution becomes u n
necessary. I n  real i ty, the conditions giving rise to i t  are probably not completely absent  
here, but  are on ly consi derably weakened - a hundred and, perhaps,a thousand times ; and they 
must be accumu lated over a corresponding ly longer period of time for the v ital necessi ty 
of a solution to arise. 

But what does the solu tion real ly consist of? Carefu l observations of J enni ngs revealed 
that after conjunction the average morta l i ty rate of the same infusorian was raised, and the propa
gation was slowed down. However, this  as if unexpected and paradox ical resu l t, suggest ing at 
first s ight a thought  about the harm of conjunction, in fact fu l l y  corresponds to what we shou ld  
expect tektological ly .  Conjunction provides a rich material of  new combinations for sel ec-
tion ;  but, as we have a l ready noted, a s ign ificant majority of these combinations and appearing 
changes must be accepted beforehand as unfavourable, because the process proceeds e lemen
tal ly and unsystematical ly .  Therefore, it  is not unusual that for an indiv idual  cel l conjunct ion 
is frequently more harmfu l  than it is  usefu l  and, at times, probably even qu ite d isastrous. 
But i t  i s  absurd to admit that a complex reflex with whose aid con junction i s  accompl ished 
has existed and evolved especial ly i n  order to harm l i fe. What is, on the average, bad 

for separate individuals, may, on the whole, be usefu l  for the species. And th is i s  revea led i n  
other experiments of the same J enn ings. He grew numerous generations o f  Paramoecium by 
separate l ines, so to speak, carefu l ly  remov ing the possib i l i ty of mixing the various l i nes, and 
selecting i n  each of them strictly i dentical i nd ividuals. From these para l le l  series, conjunc
tion was permi tted i n  some of them ; i n  others it was not permitted. Both were subjected to 
a harmfu l  influence i n  the form of an unusual for them rise i n  temperature of 32 ° C. I t  turned 
out that from the 51 ind iv iduals of the pure non-conjugating l ines, 35 perished and 1 6  su rvived, 
i.e., 69Dh against 31 %; from the 47 i nd ivi dual s of the conjugating l ines 1 1 perished, i .e. , on ly 
23% and 36 surv ived, i .e . ,  77%. Thus, i n  the second case, the v iab le  stabi l i ty under a destruc
tive influence turned out to be significantly higher: the percentage of those who survived 
was 2� times greater,and of those who perished 3 times less. 

J enn ings h imself  concl udes that under favourable condi tions of l i fe conjunction is not 
necessary, but under unfavourable cond i tions i t  i s  a very important and valuable adaptation .  
I t  provides more space for changes i n  viable forms and the i r  selection : the conjugating l i nes 
are more flexib le and possess a richer material in each ind ividual member of the l i ne for 
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evolu tion .  1 

Thus, conjunction raises mortal i ty and slows down propagation for individuals; for 

races i t  raises the  viabi l ity i n  the struggle "with destructive forces. 

No conjunction whatsoever- not only this, biological , but none whatsoever, in the most 

general tektological sense of the word - can occur without an expend i tu re of activi ties. 

The concern is with the reconstruction of the system, in the m idst of selection of i ts elements, 

their relationships and groupings. The selection i s  in i tial l y, of course, as always in nature, neg

ative, in particular when the reconstruction fol lows, as i t  does here, a type of a crisis. The 

merging of the former complexes, however partial ,  means an inc lus ion in its content of a 

series of new combinations, al ien i n  origin, and not adapted to th is content and structure. 

The operation of the negative sel ection must be very in tensive here. 

Such an operation, with a waste of vital activities, is inevitable with the conjunction of 

cel ls .  This waste may be great or smal l ;  benefits of a un ion are also vari ed in degree and 

character. The general resu l t  of reconstruction may be a p lus  or a minus, a rise in the viab i l i ty 

of the product of conjugation or a fal l  i n  i t. \\tth the enormous physical and chemical com

plexity of the cel l ,  it is  not surpris ing that the resu l t  i s  more often negative, and that 

the average morta l i ty rate grows. But we know the tektol ogical rol e  of the negative selection : 

it l eads to greater organizational connectedness and harmony at th e  price of destruction ; and 

in  those cases where its  destructive function does not go beyond a defin ite l im i t, the rise 

in structural stabil ity i s  capable of surpassing, at times qu i te s ignificantly, the  fal l in quanti

tative stabi l ity,  i . e. , the general sum of system ic activities. 

The stronger is the divergence of conjugating comp lexes, the relatively greater must 

be the internal contradictions of the conjugated whole, and th is means the greater is the waste 

of activities. But this is only one side of the story; the other is no less important. The weaker 

is the d ivergence, the less energetic i s  the reconstruction, and the l ess able is it to produce 

new organizational combinations and adaptations. Evidently, there must exist an "optimum," 

i .e . ,  the best corre lation, in  th i s  case - the most beneficial l evel of divergence of the cel ls
i ndividuals, under wh ich the most favourable  resul ts for l ife and the evolution of species arise. 

Since divergence i n  the posterity of each cell grows with each generation, then in  the ord inary 

situation of a given species, after a certain defin ite number of generatons, an advance must be 

made towards th is approx imate optimum in divergence, which i s  taken again, of course, as an 

1Jennings thinks that the slowdown in the subsequent division of cells is also advantageous bec:ause each 
act of division temporarily weakens them and, thus, under unfavourable conditions is especially hanD
ful. Tektologically, this slowdown, if it turns out to be constant and necessary ! '!lay be understood as 
follows. The cells which survive after conjunction .  possess now, evidendy1 a bigher structural stability, 
but the division of the cell is, in any event, a .pructursl crisis; naturally, the growth in stzuc:tural 
stability may postpone the crisis. 
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average for the mass of ind iv iduals .  Natural se lection must adjust the evo lution of a cor· 

responding instinct or reflex to thi s  optimum,  working out a defin ite periodic ity of conjunc

tions or copu lations. For some un icel l u l ar organ isms such a period may be several dozens, for 

othrs, several hundreds of generations. 

The same features may be traced i n  a l l  other cases of contra-differentiat ion :  the 

role  of negative selecti on, a lthough unfavourab le  for a quan titative stabi l ity  of forms, is espe

cial ly favourable for the ir  structural stabi l i ty, provided the destruction does not proceed too 

far; it is s ignificant for the result of conjunction under a very weak divergence, and has a �rowing 

probabil ity of unfavourable or even fatal outcome under the conditions of an excess ive ly strong 

divergence. Here are a few examples. 

H isto ry te l l s  us about the price of efforts, sometimes bl oodshed and destruction 

of the products of labour, w;th which the un ification of state organizations and amalga

mation of nations and tribes was bought, even those that were quite close to each other. A s  

was  already noted, from the tektological point o f  view the di sti nction between "forced" 

and "peacefu l "  amalgamation  i s  not essential ; the difference is only in quantity and i nten

sity of disingressions ; but they are always presen t. Even the most peacefu l mutual ass imi 

lation of tri bes l ivi ng s ide by s ide goes through countl ess fr ictions and petty col l is ions, aris

ing on the bas is of diverging i n terests and mu tual misunderstanding, i.e., in essence, the varied 

structure of the amalgamating socio-cul tural comp lexes. The greater is the divergence, the 

greater the total ity of dis ingress ions can be expected, the more probable is the "forced" type 

of contra-differentiation through a d irect struggle. 

In a s imi lar way, the un ification of party, scientific or cu ltural organizations, al though 

already bound by common elements of the social envi ronment, kinship of social content 

and their vital tendencies, always costs quite a l arge sum of efforts and is always accompa

nied by the removal of some elements. The former means an expenditure of activities on 

mutual adaptation of the amalgamati ng organizations;  the latter means a direct loss of ac

tivities through negative selection of those combinations which are not adapted to the new 

structure. Thus, for example, u nder the amalgamation of pol i tical parties or functions some 

programme and tactical el ements are sacri ficed i n  order to escape internal strife ;  equal ly, 

having become superfluous or i nconvenient, some particular organs, posts or special centers 

are also abol ished ; usual ly, some members of the organization, who are unhappy with the amal

gamation or a b l e  to ham p er it, are also thrown out. Under an excessively great divergence 

of the conjugating complexes, the waste of activi ties and new contradicti
-
ons can turn out 

to be so large that the viabi l ity of the who l e  wi l l  be l ower and not higher than before ; and 

the whole business wi l l  end in s ickness or a reverse decay. 

Marriage i s  a partial psycho-physiological conjunction of two individuals and the for-
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mation of a more complex whole- the fami ly. And here the waste of energy of both sides 

on mu tual adaptation always exists, on ly  its magn itudes are qu ite different. Usual ly it is 

more than compensated by the posi tive resu l ts of marriage, but sometimes the waste of 

energy reaches such an extent that the whole becomes unstable, and the conjugated com

pl exes separate again with a lowered viab i l i ty, or even become cri pp led. This case corres· 

ponds to their excessive l iv ing divergence. The d ifferentiation which is too weak, makes the 

connections, so to speak, " empty" and fru it less for the deve lopment of both si des. How

ever, than ks to the uneven evolution of various systems of the organism, in particular of the 
nervous and sexual systems, tmt marriage v.hich is barren and empty to the personal lives of spouses 

may be different and more successful i n  the sense of creating  posteri ty ; but equal ly  wel l the 

reverse is a lso possib le. This dual character of marriage, wh ich inc ludes the conjunction of 

two psych ic personal ities for everyday col laboration on the one hand, and the two sexual 

cel l s  for the ccnception of new life, on the other, gives rise to many contradictions and in com· 

pati bi l i ties in contemporary mankind ;  and it wi l l  conti nue to give rise to them unti l  

sc ientific thought and sci entific technology do not ful l y  master the  condi ti on s  of embryo
nic e lements and the harmoniOL6 development of the human bei ng from the very conception. 

It is necessary to note that the operation of negative selection general ly appears par

ticu larl y clearly in sexual propagation. When sign ificantly separated varieties of the same 

spec ies are cross-bred, for example, when various strai ns of domestic pigeons are devel oped 

by artificial selection, then there occurs a return to the original, undifferentiated type- the 

wi ld  p igeon, from whom these strains origi nated. Consequently, the whole series of elements 

and groupings, acqu ired in the process of divergence and secured i n  each strain by heredity, 

is rejected; the acqu isi tions of one party to the conjunction are not su ited to the structure of 

another, and they are destroyed because of this  contradiction, but al so conversely. 

The "contra-differentiating" role of sexual propagation i s  particu larly clear here. As 

we saw, it does not on ly raise the viabi l i ty wh ich was weakened by d ivergence, but al so 

counteracts, in general, the unrestrai ned divergence ; and th i s  is necessary because such a diver

ge n c e, constrain ing the l i fe of each form, sooner or l ater wou ld  have led to a downfal l on 
the bas is of one-sided evolu tion, adaptabil i ty to l im i ted, special conditions and an impossi
bi l i ty to adapt to changes in  them. I t  i s  c lear why sexual propagation i s  espec ial ly necessary 
to h igher organisms and is less important for the lower ones : the more complex are the 

forms, the easier and more significantly the divergence in descendants takes p lace and 

unfol ds. 

I f  we pass to higher fiel ds of human creativi ty, then we will find exactly the same cor
rel ations and regulari ties. How is the s implest general ization created, for example? By means 

of the conjunction, u s u a l l y ,  of the whol e  series of related notions. At the same time, the 

elements of distinction are removed from the organized whole, i . e. ,  namely, the diverging, 

incompati b le el ements. 
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The Marxian princ ip le  of scientific socia l i sm was the resu l t  of a characteristic contra
differentiation. The socio-revolut ionary tendency at that time was sharply  differentiated i n  
two directions : the ideal "communism" i n  the heads of  utopians, representatives o f  the 
most advanced inte l l ectuals pass ionately sympathizi ng with the working masses, and the 
labour movement, wh ich was shaped in practice by the vaguely formed ideas in  the heads 
of working masses about a general struggle  for a better l i fe. In the synthesis of Marx, both 
were subjected to pur ification from the whole series of former el ements. From the idea of 
the labour movement hosti l i ty to mach i ne technology, professional shop-narrowness, and rep

resentations of the grossly material character of its goals, of elemental spontaneity of action  

were rem ovcd  . .  The  ideal of  communism was freed from moral and ph i l antropic colour-

ing; from a connection with the faith  i n  a possib i l i ty of rea l iz ing th is ideal by persuading 

higher classes of its justice, and from the usua l  re l igious adm ixtures, etc. The whole turned 

out  to be i ncomparably more harmonious and viable. 

T h e  correlations are of the same type in the inorganic VIOI'IdAI I  conjunctions of rna· 

terial bodies, from the astronomic "marriage of the worlds, " i . e., the col l is ion or c lose rap

preachment of stars and nebul es, to a s imple merging of two drops of a l i qu id,  are accompa

nied by a decomposit ion of atoms, in a gigantic or ins ignificant qual ity, and a waste of energy 

in radiant form or th rough its entropic dissi pation. And everywhere, consequently, recon

struction of forms proceeds on the basi s  of negative selection, s impl ifying and harmoniz ing 

them through destructive processes. 

Contra-differenti ation i s  i nfin i te ly spread in nature. We saw its examples at al l 

level s  of organization. We wi l l  not note that to it,  i n  essence, must be genera l ly  attr ibu ted 

al l cases of equalization of tensions : the equa l i zation of temperature between bodies 

through radiant exchange or heat conducti b i l i ty, the equal ization of mechanical pressu res 

through waves of pressu re and expansion, the equal ization of electric ity in conductors 

through a discharge or current, and the equal ization of the content of l i qu ids and gases 

through diffusion, etc. And here, as in any contra-differentiation, a s imple quantitative 

equal ization i s  only the first moment ;  the concern may be reduced to i t  alone only i n  

scientific abstraction ; in  real i ty, however, the second moment always appears after i t :  

structural changes in  the selection of  new material of  combinations. 

The idea of the connectedness of all that exists, " the un iveral i ngression, " presents the 

universe accessible to us as an i nfin i te ly unfol d ing differentiated system, and al l the proces

ses of equal ization occurring at each of its points as a conti nuous contra-differen tiation. 

This feature of nature has been studied much more than the mechanism of nature's origi nal 

divergence ; i t  i s  the contra-differentiation wh ich serves as a basi s for the various theories 

about the approach ing destruction of ex istence, through its running down i n  ind ifference and 
in un iversal equal i zation, thermal o r  any other. But  to this day science does not know 
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how those differences were created wh ich are now being equial ized, how those atoms were 
formed which are now bei ng decomposed, and what are the bases of d ifferentiation of the 

universe itself. For as long as this i s  so, any constructions of maximum contra-differentia
tion are qu ite arbi trary. 

5. The Tektol ogy of Struggle Agai nst O l d  Age 

Let us now attempt to apply the outl i ned regularities to a particu lar, but vital ly  i n· 
teresting question concerning methods of struggle against ol d age. Up t i l l  now this was 

cons idered to be a question ofthe special appl ied sciences : medic ine and hygiene wh ich lean 

on the special theoretical scierces- physiology and pathology. B u t  i f  o l d  age, as was poin· 

ted out earl ier, i s  a special case of the general organizational fact- contradictions of sys

tem ic divergence, then the question can be posited te ktological l y ;  and th i s  statement is aJ. 

ways the most broadly generalizing, i .e., the most usefu l  for the e luc idation of methods 

which are used to solve the problem. 

The old, special ized scientific thought  approached the problem i n  the fol lowing way. 

I t  endeavoured to analyze the phenomena of o ld  age as any other i l l ness, and subsequently 

searched for the corresponding medicines against old age and a preventive d iet. Thus, some 

saw the bas is  of the process in the damage to circulation of the blood- the loss of res i l i ence 

in b lood vessels and calcification of the i r  wal l s, and directed against this hygienic and medi

cinal measures ; others, ascri bing a special s ign ificance to the l oss of some internal secretions 

which are related to sexual l ife, endeavoured to substi tute them with supplements from out

si de, by means of extracts from sem inal glands, etc. ; the th ird, tak ing as the point of depar

ture chron ic poisoning of the organism by poisons of the intestine, worked out a special 

food diet against it, etc. I n  all of this, undoubtedly, there is a lot that is true, and valuable 

conquests have al ready been made by fol l owing these paths. But all such methods are l imi· 

ted in one sense : they are, in essence, only partial. Old age, i n  its nature, i s  not a partial 

damage of the organism, and even not a s imple sum of partial damages, even though there 

may be a great number of them. I t  is a tekto logical disease, so to speak, embracing the en· 

ti re structure of the organism: partial methods against i t, in medical express ions, are only 

pal l iatives, i .e . ,  they are not the means of struggle with the desease as a whole, with i ts base, 

but only with its separate "symptoms" and special manifestations. And the creators of the 

above mentioned methods themselves general l y  acknowl edge this, th ink ing that they fight 

against a "premature" old age for a "normal, " "natural " o ld age; and such is, i n  their view, 

the latest ol d age poss ib le under the best l iv ing conditions. And th is o ld age is now under

stood as something i rrevocable; as its basis they consciously or u nconsciously, latently or 

open ly, accept, in essence, a metaphysical basis, some "exhaustion" of the vital i ty in ele

ments of the organism- as though th is vita l i ty was a special , defin i te quantity of force put 

into the organ ism, and not as a constantl y  changing relationship between its activities and 

the activi ties destroying i t. 
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From the tektological point of view, another general statement of the problem is also 

possible in principle, which shou l d  be obvious from the preceding. It concerns the solution 

to contradictions of systemic divergence. The method- not just partial but hol istic- is also 

known to us :  contra-differentiation. However, the question i s  how to apply i t. 

I f  in our investigation of the question we wi l l  be concerned only with a separate or
ganism, then immediate ly, apparentl y, i nsurmountable difficul ties will arise. I n  the  

first place, conjunction gives genera l ly  posi tive resu l ts  only up to a definite extent of  diver

gence; when the divergence goes beyond this  l evel ,  blending turns out to be quite disharmo

nious, and is accompanied by quite a large dissipation of activi ties ; and even more- the m a t· 

ter redu ces  to the inevitable fai l ure, to a complete downfal l and destruction. In the or

ganism of man, the l evel of differentiation of cel l s  of various tissues is incomparably !Jeater 
than that divergence which ex ists among the  cel l s  of one species capable of conjunction, 

even of such comparatively h igh ly  developed species as, for example, infusorian 

Paramoecium. To a biologist it is c lear that, for example, conjunction of the nerve cel l with 

a diametrical ly  stri ped fibre of the musc le  wou l d  be a vital absurdity. Moreover, any sim i l ar 

contra-differentiation woul d  i nevitably and radical l y  disturb complex complementary cor

relations- the base of the vital stabi l i ty of the organism ; and problems of this  type are gen· 

era l ly solved only inasmuch as the necessary complementary connections are preserved 

subsequent to conjunction. 

In the second place, pure ly techn ical d i rect conjunction of heterogeneous tissues of 

the organism is also infeasible without their destruction, because all these functions are 

firmly connected with their rol e  i n  the organism, and it, in turn, is secured by the skeletal 

system {bones, cartil ages and conjunctive tissue) . 

I f  so, then what path shou ld  be taken in search of a sol ution? The one wh ich is sought 

for and found by our great teacher i n  tektology- Nature. Nature, when faced with the pro

blem of a s imi lar type, expands the range of givens : it does not l im i t  itse lf  to one indiv idual ,  

but takes two or even more. Copu lation and conjunction of unicel lu lar organisms and the 

blending of sexual cel l s  i n  h igher organisms are precise ly the modes of struggle against the 

negative feature of systemic divergence. I ndividual narrowing of viabi l i ty and its ind ivi dual 

decay are surmounted through th e combined forces of i ndividual � ;  and what is ach ieved is 

called by some biologist, not without foundation, as the " immortal ity  of protoplasm ."  

Conjunction between human beings is  known so  far in two forms. The first is sexual, 

as with other organisms; i t  is, evidently, quite partia l .  Nevertheless, i t  also does not i n  fact 

reduce only to an armlgaticin of two cel ls from some hundred thousand b i l l ions of cel l s  for

ming the parental organisms; this i s  seen i n  the facts of "reflected heredity," when the 

woman having had ch i l dren fro m  · a  first h usband, conti nues to bear ch i ldren resembl ing 
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him i n  another marriage. 1 The second is the interaction of knowledge and conjunction of experi. 
ences, by means of speech, mime, art and other modes of express ion and perception which 

have. been worked out in  a series of functions of the nervous-muscu lar apparatus. Th is con

junction, however, i s  not only "psych ic, " as its resu l ts show under the repeated and long 

intercourse wh ich ex ists, for example, between spouses. Thanks to the dependence of al l 
organs and tissues on the nervous cerebral activi ty, after 1 5-20 years of joint life an.exter· 
nal physical l i keness between the spouses is also acqu i red, wh ich on the average may be 

no smal l er and sometimes even greater than the usual l i keness between brothers and sisters. 

Medic ine has al ready been successful to add to these two a th ird form, sti l l  on�sided 

and qu i te partial, but nevertheless a d irect physio logical conjunction ; these are various 

graftings of organs and tissues : graftings of skin in  the case of severe burns, blood transfu

sion, i nfusion of blood serum, etc. The exper iments of A lexis Korre l i ,  for example, which 

involve grafti ng of sometimes the most complex whole organs in the case of an imals, open 

the widest perspectives in this d irection. 

Practical l y ,  such graftings represent a solution to the fami l iar type of problems- "of 
defi n i te resi stances. " I n  a certain part of the organiSIT\ or in a certain  part of its fuJXtions, there 

are insufficient relative activities - res i s ta n ce s ;  they must be, so to speak, supp lemented 

from outs ide :  under a great loss of blood i t  i s  possi ble, i n  order to avoid  the death of the 

or�n ism, to rep len ish it with the blood of another man ; to avoid .  the danger from m icrobes 

and poisons, it is possi b le to inject a serum from an " immunized" an imal wh ich paralyzes 

them, etc. F rom th is statement of the problem flow both the on�sidedness of the conjunc

tive act : a blood transfusion from one man to another, but not an interchange of blood, not 

a general mergin of i t- and its partiality. 

Contra-d ifferentiation has a differen t  character. I t  can be considered as the solution 

of a general problem, the problem of " indefin i te ly-changi ng resistances. " But, of course, 
the problem of struggle against the old age belongs exactly to th is type.' The solution of the 

manner of the conjunctive renewal of the l iv ing cel l s  outl ines by itself. But  these cells, with 
their col l oidal ,  semi-l iqu id structure can be eas i ly  merged physical ly in  their enti rety or 

through a partial i n terchange of their l iv ing tissue. Two hu�an organisms, with their exter

nal s kel eton- skin ,  and internal- bones and carti l ages, etc. , are not able to merge so s imply. 
What th en is possib le  here? With modern scientific technol ogy, it is qu ite possi b l e  to have a 

straight, direct conju nction of those tissues of various organisms which have a l iqu id form, i.e., 

blood and lymph. These are the tissues wh ich compose the internal conjunctive environment of 

the organ ism and maintain i ts chem ical un i ty through a continuous interchange with al l  other 

tissues. Techn i cal ly ,  the problem must be reduced to a somewhat compl icated operation of 

1
Morc will be said about this form o f  heredity later. 
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blood transfus ion ·- to a s imul taneous, interchanging transfus ion from individual A to i ndiv idual 
B, and from B to A, with neither one nor the other susta in ing quantitative losses of bl ood. 

What can such an operation produce?  Of course, i t  wou ld  be naive to assume- as 

some chemists thought in the old days- that  young b lood s imply, so to speak, is able 

mechanica l ly to rejuvenate an old organism through an excess of "vital force" contained i n  

i t,  and that the o ld b lood i n  just as simple way to age a young organism. I t  wou ld  b e  not less 

errooews to see in it s imply a nourishing l i qu id .  B lood is a l iv ing tissue ;  it is very complex 

and possesses an enormous organizational role. Leucocytes l ive i n  it, carry ing on their 

struggle against internal  enem ies- the m icrobes; i n  its· serum anti-acids- "antidotes"- are 

developed against m icrobes and other poisons ; "hormones" circulate in it, the internal secre

tions of the whole series of special glands, regu l ating i n  many respects the l ife of an organ

ism. Being an inner env ironment of the organism, the environment for al l of its organs and 

tissues, blood is "correlative" wi th them, and as any other environment it carries thei r  

structural stamp as the i r  vital complement Therefore, blood is, as precise i nvestigations 

show, individual i n  its content, i .e. ,  different i n  d ifferent organisms. It cannot but influence 

al l  organs and tissues, as all of them influence it  With its transfer from one organism to 

another, for example, " immunities"are i nevitably transmitted to a certain extent- i.e. , an 

abi l i ty to resist various infections ;  l eucocytes are transmitted with a certain degree of fight

ing abi l ity ;  hormones are transmitted with their regulating tendencies, etc. 

The most probable conclusion is as fol l ows. The conjunction of l i qu id  tissues of or

ganisms must have nota Jlll1ial, but a general i nfluence on their viab i l ity. There are reasons 

to bel ieve that young b lood, with its materials taken from young tissues, is able to help an 

aging organism in its struggle along the l i nes where the organ ism al ready suffers defects, i .e . ,  

exactly where it "ages;" of course, to what extent i t  can help, can only be shown by ex

perience. 

But are there any bases to assume that ol d b lood must "age" a young organ ism? This 

has a very smal l probabi l i ty. The strength of youth cons ists in its enormous abi l i ty of assi

milation and transformation of any material. It can cope quite eas i ly, as we know, even 

with a direct l oss of a significant quantity of b lood, restoring it qu ite fast I t  can be expec

ted then that, apart from cases of i nfection, it wi l l  al so abe able to cope with the materi al 

of weakened, deteriorated b lood ; moreover, in the older or general ly  deteriorated b lood. 

there must exist, nevertheless, also such elements for evo l u t i o n  w h ic h  w er e  ab s en t 

from the better b lood. Besides, there is no reason to l im i t  this  conjunction to a combi na

tion of old and young, or strong and weak :  the broadening of l ife here depends general ly  

on going out beyond the limits of individuality, the addition of an individual to an indiv idual 

for a viable agreement 
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Some important particulars spring up by themse lves. Let, for example, certain tox ins 

accumu late in one organism due to indi v idual cond itions of its  conception and develop

ment, which cannot be fu l ly  removed from its tissues or paralyzed by its blood, in another 

organism, however,- other tox ins. Then an interchange of b lood must l ead to a deep 

cleans ing and refreshment of the organ ism, to a l iberation of the organism from specific 

internal poisons harmfu l  to it.  

Further, the transmission of imnunities against various diseases may be ach ieved. With 

an interchange of bl ood th is is poss ib le on the widest scale, because the quantity of trans

fused blood may be quite large on both s ides, composing a s ignificant part of its total quan· 

tity. Besides, a transmission shou ld  be expected of not only those immunities wh ich are 

acqu ired th rough i l l ness or immun ization, but also of others whose transm ission was not 

possib le  so far- the immunities which depend on age ( i n  mature organisms against some 

i l l nesses of ch i l d ren, and conversely) , and hered ity, etc. 

But, perhaps, the main acqu isit ion wi l l  turn out to be a posi tive i ncrease in the sum 

of e lements for evolution. We, to be sure, do not yet exactly know the extent to wh ich 

blood and lymph serve as carriers of organic properties embodied in the remain ing organs 

and tissues. But from the organizational point of view it is un th in kabl e  that with a conti· 

nuous and close intercourse with them, these l iqu id tissues did not reflect their structure 

and content. There is a d i rect indication of thi s :  if the heredity of acquired properties 

ex ists- and, apparen tly, i t  has to be acknowledged, to a certain  extent, by contemporary 

science- then through what other environment, if  not through blood and lymph, the neces· 
sary, so to speak, " imprints" of the changes which have taken p lace th ere cou ld  be trans· 

mitted to embryonic cel l s  from other parts of the body.1 

I t  is c lear that the indicated path is fu l l  of difficul ties and even dangers : we know that 

in other forms of conjunction a combination of i ndividual complexes is not always benefi· 

cial , not to speak of the possib i l i ty of transmission of i l l nesses, etc. But, evidently, what 

fol l ows from th is is only a necessi ty for a systematic i nvestigation and the careful design of ex· 

periments, beginn ing with animals. I ncidentally, such exper iments have technical ly  al ready 

been made with animals, but for qu i te d ifferent purposes. I n  order to cl arify the impact on 

the organism of internal poisons, products of overexhaustion, etc. ,  cross-blood circu l ation 

was attempted- carotid arteries of two dogs were artificial l y  connected so that the blood 

of one fed the brain of another, and conversely. And those, who carried this experiment 

out ,  apparently d id  not even notice that at the same time they were grafting the l iving 

1
The coincidence of course is not accidental and the fact remains that the uansfusion of blood which 

does not harm or
'
dcstroy bl�od bodies, is possible. generally, within the same limits as those of a successful 

sexual crossbreeding, i. e. ,  between animals of tha same kind. 
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tissue on a large scal e :  a lmost half of the blood of an animal (under a sufficiently long ex

periment) was replaced with foreign blood. 

The individualism of the � scientific though t i s  the main reason why research 

to this day does not fol l ow the path wh ich opens before us an enormous field of work and 

perspectives of unprecedented conquests;  the idea of deep physiological interchange of the l ife 

of i ndividuals must appear not only al ien but qu i te repul sive to i t. Of course, evol ution wi l l  

surmount this obstacle. 1 

6. Convergence of Forms 

Convergence of forms has a d ifferent organizational meaning than con tra-differen tia

tion and also a differen t  origin. Both can be i l l ustrated in the techn ical process of casting. 

Any given quantity of metal, and even different metal s  or other substances. possessing a 

defini te fus ibi l i ty, havi ng passed through one and the same cast ing cavity acqu ire an iden

tical surface embracing identical vol ume- quite a complete geometrical convergence. I t  

wi l l  also occur i n  cases where not one and th e  same casting form i s  appl ied, but  several iden

tical forms. Evidently, the basis  for such facts l ies i n  the infl uence of an identical or s im i lar 

environment on various complexes, changing them in a defin i te way. 

I n  essence, the mechanism is not complex. Particles of the mol ten substance move i n  

al l  sorts of  d irections and  spread out in various ways. These movements lead to the fi l l ing 

of the entire cavity ;  but they stop at its boundaries. There appears a counteracting coup I i ng 

of hard particles, whose i ns ign ificant part is sufficient in order to form a ful l  d is ingression 

with the entering activi ties of the l iqu id particles. And a fu l l  dis ingression al so means neg

ative selection, and on i ts  basis- a tektological boundary. Subsequent harden i ng of the 

l iqu id, depriving its partic les of mobi l i ty, secures this boundary, and thereby, in fact, hel ps 

to achieve the technical purpose of casti ng. Repetition of th is  operation wi th new quantities 

of the mol ten substance produces new copies, simi lar to the first ones. 

This can be general i zed in the fol l owing way : convergence is the result of a similarly 

directed selection on the part of a similar environment. The difference from contra

differentiation is quite clear : there divergence or its negative consequences are paralyzed 

by direct conjunction of the d iverging forms themselves; here such a conjunction does not 

exist; s imilarity of comp lexes is determ ined not by the i r  own intercourse, but by the ir  re

lationsh ips to the envi ronment. 

1
For some tec:hnical details and theoretical considerations relating to this question see Tektology, 

V. I, pp. 142-148. 
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The role  of a "casting form,"  of course, in varirus senses and �. carl be performed by 

any definite environment. Thus, mammals, such as the dolph in  or the whale, having moved 

from land into the water, acquired many features common wi th the body of the fish; this is a 

resu l t  of the water environment Water presents, for examp le, great mechan ical resi stances 

to movement ;  in order to overcome them, selection has worked out an external form of the 

body of these animals as if using the body of fish as a model , wh ich had been worked out 

previously by selection under conditions of the same environment With h igher vertebrates, 

such as man, and with higher mol l us ks, such as the octopus, the eye structu re presents an 

enourmous l i keness, despite the cor11liete independence of evolution of this crgan in both these 
branches of the animal ki ngdom. Convergence was determined here by a common "optical" 

environment :  adaptation to etheric waves with in  defin i te l im its  of the i r  length. With some 

species of ants a technique of cattlebreeding is observed, and even that of farm ing, wh ich is 

ful ly analogous to human techniques : both were adapting, al though on a d ifferent scale, to 

an imal and plant environments as a basic material of v ital exploi tation. 

B iological sci ences deal with facts of convergence at each step. There, they have re

ceived the common designation of "analogies, " and are contrasted to the phenomena of 

"homologies. " For example, comparative anatomy recogn izes as "homological " the hand 

of man , the foreleg of a horse, the wing of a b i rd and the fore-fins of fish. These organs are 

homogeneous in origi n, having evolved from a common beginn ing;  but they have lost a 

great deal of l i keness, due to different l iv ing app l ications, and, consequently, various l ines 

of adaptation to the envi ronment :  homology, consequentl y, expresses a divergence of 

forms. Analogous organs, on the contrary, are of a heterogeneous origin ;  they became s im

i lar due to l i ke functions; such are, for examp le :  the eye of a man and that of an octopus, 

with their paral l e l  parts, an d sen s i b l e  l aye r s  of re t i n a  a r ra n ged  in a reverse sequence; 

or bones of the skeleton of vertebrates and the "bone" of the cuttl e-fish ; or the wing of a 

b i rd, with i ts s ke l etal foundation, and the wing of a bu tterfly, wh ich originated from a fold  

of ch it inous i ntegument. The water plant Caulerpa presents a gigan tic ce l l  (of several inches 

in d imensions) ; it is poss ib le to distinguish in it qu i te c learly the root, the trun k  and l eaves ; 

but these organs are, of course, anal ogous to the roots, trun ks and l eaves of higher plants 

composed of countless cel l s. I t  can also be noted that the breeding of aphi ds by ants

cattle-breeders and the cu ltivation of mushrooms by their American relatives -farmers are 

analogical only, and not homological with the cattle-breeding and farming of people. The 

"k insh ip of functions, " wh ich explains al l analogies in th i s  sense, arises from a sim i l ar re

lation to the environment; and the same mechan ism of selection, wh ich along the l ine of the 

divergence of forms makes unrecogn izable the i r  original k inship,  may create a stri k ing i l l u 

sion of such a ki nsh ip  along the l i nes of convergence. 

In the i norganic world, convergence of forms is no l ess p reva lent So, al l contemporary 

cosmological theories adm i t  the poss ibi l i ty of a qu ite independent formation of s imi lar uni -
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versal forms, namely- as forms of equ i l i br ium In  tho cosm ic cnvl runmcnt. Silturn wi th i t s 
rings finds a fu l l  external ana logy in  p lanetary nebulae ;  and the physical experiment of 
Plato reconstructs the same archi tecture i n  the rotation of an oi ly sphere in a balanced mix
ture of i ts l i qu ids. Star c l usters of the M il ky Way, to which also belongS the Sun, are s imi lar 
in shape not only to other star c lusters, but also to some real m ists. The atmosphere of 
Mars and its polar caps are, according to present information, qua l itatively s imi lar to the 

atmosphere of the Earth with its depos its.  The l ingering motion of a sol id  body in the air 
produces sound waves; the l i ngering motion of an e lectron in  e ther- electromagnetic fluc
tuations, or l ight fluctuations of the same type ; these vibrations present an enormous l i keness 

from the point of view of mathematical analysis. The structure of atom is, according to 
contemporary views, analogous to the structure of planetary systems and, in particu lar, 
apparently, to the same Saturn with its r ings. Such examples can be cited without end. 

General ly speaki ng, under what cond i tions are s imi lar relationships to the environ-
1'1'81t v.hich direct the operation of selection towards convergence possible? Of course, for 
this it is also necessary to have the presence of some prior organizational homogeneity of 
complexes : the more varied is the ir  organization, the l ess probable is the ex istence of an 
identical relationship to the i r  envi ronments. People and ants were able to "agree" on me
thods for procuremen t of food because both are col lectively-labouring animal s ;  the con
vergence between ants and termites is evident even more in  the independently created ar

chitecture of their dwel l i ngs, because ants and term ites are not only homogeneous in social 
aspects of thei r l ife, but a re  a l s o  c l os e l y  related in the structure of their organisms. 

Atmosphere which is sim i l ar i n  many respects could  appear on Mars and on Earth, after a cooling 

of their l iquid condition, only because these two p lanets were formed from a homogeneous 
material, as chi l dren of the same nebula. 

True, this structural homogeneity appears to be qu ite remote in other cases : such are 
the examples of vibrations engendered i n  the air by the molecu lar content of a body, and 
in ether- by e lectrons, or the example  of the ri ngs of Saturn, rings of nebu lae i n  inter
ste l lar environment, and the  o i ly r ing in the l iqu id  environment of Plato. Bu t convergence 
in such cases spreads to the most general, so to speak, pri ncipal ly-arch itectural form, ex
pressed by an a lgebraical or geometrical scheme;  and the corresponding level of general ly 
structural kinsh ip can also exist between the most remote systems i n  other respects :  
the very possib i l ity of universal tektological general izations i s  based on this . 

Such general ly-tektological convergence can be cal l ed "formal, " in contrast to a 

deeper convergence- we wi l l  denote i t  as the  "real " convergence- appearing i n  our in i tial 
examples, where the concern is with systems of common origin wh ich later diverged i n  th e  
process of evolution ;  such as the  fish and water mammals, or Ear th  and Mars. 
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The real convergence has a closer relationsh ip with contra-differentiation than 

appears at fi rst s ight. Let us consider this  relationsh ip in the fol l owing i l lustration. The chi l 

dren of different social c lasses and groups, different upbringing, ab i l it ies, character and tem

perament arc gathered into the same school . They l eave the school with some knowledge, 

implanted convictions, mental , vol itional and physical habits common to al l of them. If we 

compare two series of graduates, divided by one generation of students who have not had 

d i re c t  contact with each other, then the commun i ty between them which is created by 

the school presen ts itself as a typical "convergence : "  it is the resu l t  of the influence of an 

identical environment wh ich is formed by the pedagogical insti tut ion with its surroundings, 

teachers, programs, textbooks, and customs, etc. I f, on the other  hand, we take students of 

the same generation, then they wi l l  have a greater commun i ty among themselves, but 

its origin wi l l  now be twofol d :  for one of its parts- the same as in the previous case; 

for another- on the basis of a direct contact among studen ts ;  i .e . ,  convergence plus 

contra-differentiation .  However, thi s  was poss ib le  on ly because we mental ly  separated 

students from the school, and opposed it to them as their  "environment, " as some

th ing externa l .  But  it at once becomes evident to w h a t  extent this divis ion is condi

tiona l .  The pedagogical process can be considered w ith fu l l  justification as a vital i n

teraction of tutors and the entire i nstitution with the students, i .e . ,  as a conjunctive 

process. That one s ide during this process i nfl uences the other more, does not, of 

course, change anything, because conjunction is not necessari ly  characterized by uni 

form i ty i n  mutual changes on both s ides ; i n  fact such un iformity never exists. Evi

dently, w i th  s u c h  a s ta tem e n t  of th e q u e s t i o n ,  the entire "convergence" reduces 

now to di rect conjunction of heterogeneous complexes, i .e . ,  to the same contra-differ

entiation.  But  if th is point of view is subsequentl y  ap p l i e d  to students of various 

school cycles, then the fol l owing wil l happen : the changi ng generations of students, 

though not interacti ng d i rectl y, go through a conjunctive i n tercourse with one and the 

same organization- the given institution ; but i t  is p recisely from th i s  i nstitution that 

the students acqu ire a community of knowledge, habits, etc. ; in  other words, this  

community i s  a lso conditioned by contra-differenti ation, but on ly indirectly. 

General ly, th is relates to any "real" convergence. Thus, the  process of casting 

cons ists of conjunction of the mol ten mass w i th the casting form, i .e . ,  the i r  "contra

d ifferen tiation. " True, from the chemical poin t  of view th i s  i n tercourse is very weak, 

because d is ingress ion and boundary are formed qu ickl y ;  however, some min imal che

mical b lending and interaction do neverthe less occur ;  and bes ides, it should be remem

bered that conjunction wi l l  not cease to be such even when it does not l ead to a 

pos i tive but a negative resul t,  not to ingress ion but to dis ingression. Thus, from the 

poin t  of view of thermal and electrical activi ties the conjunction i s  qu i te complete, 

and contra-differentiation, even in the sense of an equa l ization of these activi ties between 

the two s i des, appears qu ite vividly. I n  rel ation to the spatial form, the mu tual influ-
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ence of both complexes is qu i te u neven ; but even here i t  is mutual , and becomes 

qu ite noticeable with a damage to the casting form after a series of repeated uses ; ·  

the unevenness of i nfluence, as was al ready noted, docs not change the matter at al l .  

And a l l  the subsequent  quanti ties of metal , wh ich arc passed through the same cast i ng 
cavity, "contra-differentiate" with i t, and thereby ind i rectly con tra-differentiate among 

themselves. 

Equal ly, the infl uence of the water envi ronment on the fish and dolph i n ,  in

ducing analogical forms to their bodies , can be considered as an enormous ser ies of 

conjunctive processes of these vital forms with the homogeneous complexes of activi

ties-resistances of th e wate r :  tektological l y, th e  l i qu id  performs here the rol e of the 

"casting form" for the moving l iv ing bodies with in i t. 

Nature provides an interesting i l l u stration of the princi p le of the casting form in  the 

so-cal led "pseudomorphos is" of crystals. Among i nsol ub le  sedi mentary mineral rocks 

there is i ncl uded a crystal of a more sol ub l e  substance. The water c irculating there 

gradual ly dissolves i t  and carries away its substance, depos i ting in exchange some other sub

stance which was already i n  the water i n  a disso lved state. After a fu l l  exchange, the latter 

looks as if it were cast in the image of the first crystal , form ing a "pseudo-crystal " of a 

completely al ien species. 

The method of the " reverse casting form" is wi dely used in  technology. Ord inar i ly, 

the casting form is prepared in  accordance with a model of wha t  i s  to b e  cast ,  by  co 

vering i t  with some plastic, harden ing, refractory substance : the same casting of  another 

practical variety and in another d i rection. And i t  is curious to what extent the di stant i n  ex

ternal character processes fal l  with i n  the scheme of thi s  method. I t  is enough to point out 

from the fiel d of scientific technology- the photograph and phonograph. The phonographic 

recording of sounds represents a trace of sound vi brations of the needle on the p lastic mass 

of the revolving cyl i nder; th i s  is a mou ld  of various successive posi tions of the needle corres

ponding to a "form" wh ich is made in accordance with the mode l .  When the needl e fol lows 

this trace later, it must again take its former posi tion, i .e. , reproduce former v ibrations, and 

this means- the recorded sounds ;  in th i s  way, the recordi ng performs here the role of a 

casting form for movements of the need le .  The pr inc ip le of photography is the same, on ly 

instead of sound vibrations there are other:-Jight, or more precise ly, electro-magnetic vi b

rations, and the l ight-sensitive substance of the plate, decomposed by the energy of these 
vibrations, performs the role of plastic material for' the  moul d .  

Human speech and i ts understanding are structured according to the type of a reverse 

casti ng form wh ich is, so to speak, in a flu id  state. The sounds of words represent, when 

compared with a phonograph, as if  engraved in the air trace of nervous-cerebral vi brations 
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of one man ; th i s  trace immediately performs a reversely-forming role  for s imi lar v ibrations 

in another organ ism. The same scheme, in all i ts complex i ty, can also be discerned in any 

other symbol ism- writing, art, science. . . 

The above mentioned pseudo-morphism of crystals can serve as an i l l ustration of the 

reverse casting form in nature. The scheme is compl icated here by the fact that the removal 

of the form ing model proceeds quite gradual l y, and that its rep lacement by the material of 

a new casting takes p lace at the same time. An even more interest ing i l l ustration is that of a 
" reflected heredity ,"  when chi l dren of the second spouse are sometimes s im i lar to the first 

spouse. Whatever is the mechanism in al l i ts concrete complex i ty, its tektological scheme is 

almost always the same. The reproductive apparatus of the young mother turns out to be 

suffic iently p lastic for chi l dren of the first father to have left an imprint in it, a trace of 

some pecu lari ties of their structure. According to th is impr int new chi ldren are subsequen

ly formed to a certain extent, bu t n o w  from another father. A k ind of "hardening" of 

the original l y  soft form, perhaps, occurs here : i t  is we l l  known that with time the organism 

becomes Jess p lastic. 

We have shown in a number of examples that any " real " convergence is only an in

di rect contra-differentiation. Th is may appear to be not appl icable to "formal " conver

gence. Here the environment, determin ing the formation, may be qu ite different- for ex

ample, the i nterste l lar env ironment on the one hand, and a mixtu re of l iqu id  in Plato's ex

periment o n  the other ; moreover, the complexes wh ich are bei ng formed by this environ

ment are of d ifferent origin. Nevertheless, a similar relationship of comp lexes . to their en

vironmen t is present And the very possi b i l ity of such a sim i l ar rel ationsh i p  means the exis
tence of a tektological unity of forms, as wel l as of the i r  environment 

But what is the origin of the tektological un ity i tse!f? The more science develops, the 

more i t  is revealed that th is un ity is nothing else but the resu l t  of a genetic un i ty, that in  i t  

i s  expressed the bond of origin, although this bond is quite remote. It unfolds to the entire 

universe of the experience accessible to us; and the formal convergence is being thereby 

reduced to a more indirect real convergence. 

7. The Question of V ital Assi m i l ation 

I t  is not by accident that almost al l  the examp les wh ich we have used at the beginn ing to i l lus
trate the possi b i l ity of universal organizational forms and laws, and, consequently, also of 

tektology as a science, were concerned with the facts of convergence. Any complex is con

tained in i ts environment simultaneously as both the cast ing material and as the moulding 
model ; i t  i s  determined by this env ironment i n  the first sense, and partial l y  determi nes i t  i n  

the second sense. Any repetition of  forms and, consequentl y, any observed regularity i s  

based, in the final analysis, on  some convergence. 
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Therefore, the scheme of convergence ough t to gui de us in i tial ly ,  when i t  is necessary 

to explain a stUI obicure repeti tion  of facts, an enigmatic regu lari ty. From a series of such 

regulari ties, the one that is cla;est to us and the most in terest ing i s  vita/ assimilation. 

The l iving organism is characterized as a mach ine wh ich not only regu lates i tse l f  

but a l so repa i rs i ts e l f. As  th e elements of tissues of  the organism wear out,  the organ

ism rep laces them w i th m ater i a l  taken from the surrounding envi ronment, the "ass imi 

lated" material, i .e . ,  brought  to a chem ical con tent of these tissues. The "dead" matter, 

which is taken from outside, is converted by the protoplasm into its vital material , not 

just any kind in general , bu t quite defin i te and chemically identical to the molecules of exactly 

this  protoplasm. Besi des, from the hundreds of thousands of species of plants and animals, 

each is disti ngu ished by its pecu l iar chemism and content of its p-oteins, v.tlich is different from all 

the rest, -and in the process of i ts assimi l ation, the protop lasm forms exactly these protei ns 

from the same nutrious material from which other species form other prote ins. In th is l ies 

the basic enigma. 

If al ien proteins, wh ich are received from outsi de, serve as nutrients for the organ ism

for example, when man eats meat of other animals, or fru i t, stal ks and the roots of plants- then 

the organism in i tial ly ,  during "digestion , "  dis i ntegrates these proteins, decomposes them in-

to component parts, wh ich are various amino acids. Subsequently, i t  reconstructs in the tissues from 

the amino acids its  own combination,;, its specific protein substances. As far as the plants 

are concerned, most of them create at first carbohydrates and then amino acids from car -

bon dioxide i n  the a i r  and the ground water with its salts and aci ds. 

So why is different material wh ich is received by the vital protoplasm cast under its 

operation into specific forms of its own s tructure? For example, why are am ino acids of the 

dis integrated proteins of our food, from mi l l i ons of different possib le combi nations, 

put together i nto those combinations wh ich are exactly pecu l iar to the proteins of our 

body? New material s in various, changi ng proportions join the ol d composi tion ; why does 

not happen w h a t  occ u rs u n d e r  a n y  di rect b lending- contra-differenti ation, i .e . ,  

changes of this composition into a different, so to speak, interval composition between the 

old and the new material ? 

There exists a un icel l u lar an imal- the vamp, cal led aci neta. I t  adheres to some infu

sorian and draws out its p lasm, which flows d irectly into the p lasm of the vamp th rough 

su c k i n g  tu be s  a n d  merges with it But if this were a s imple merging, then, evi dently, 

the composition of the aci ncta woul d  have been deprived of any stabi l i ty :  each time i t  

woul d  have changed into something average between the former acineta and the sucked

out victim. A l so our food, a l though not quite as fast, but no l ess radical ly ,  wou ld have 

changed our composition. In order to avoid this, it is  necessary to accept that in  our organ-
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ism, as in the organism of acineta, the i ncoming materials pass through a chemical casting 

form from wh ich they can emerge only in the form of spec ific combinations for a giveh 

organ ism. How can th i s  casting form be found? 

Here we need to i n troduce two qu i te s imple organizational concepts. The fi rst of 

them is qu i te ord inary : a " regu lator. " Th i s  is a device which serves i n  order to maintain 

some process at a defin i te l evel .  For example, mach ines often have a regul ator of speed. I f  

i t  i s  set, let u s  assume, a t  1 000 revolutions of the handwheel per m inute, then with any ex

cess of speed beyond th is level it retards the movement; and when, on the contrary, the 

speed does not reach this  magn i tude, it acts in an accel eratin g  fash ion ; less perfect regu l a
tors operate in one di rection only, for example, with a steam boi ler they do not permi t  the 

emergence of excessive steam wh ich cou ld  explode i t  I t  i s  c l ear, that a regu lator i s  one of 

the varieties of the "casti ng forms" in our meaning of the word : wi th i ts he lp the "convergence" 

of various phases of a given process at a defini te magni tude is cal led forth.  

The second concept is a derivative of the first, but i s  m ore  complex- a bi-regular, 

i . e. ,  a " dual regu l ator. " T h i s  i s  a combination i n  which two comp lexes mutually regu

late each other. For example, it can be so arranged that the speed of motion and the pres

sure of steam in a steam engi ne mutual ly regu l ate each other : if the pressure r ises above an 

appropriate level , then the speed also increases, and the mechanism wh ich depends on speed 
then decreases the pressure, and conversely. B i regu lators appear qu i te frequently in nature; 

for examp le, the famil iar system of equi l i bri um "water-ice" under 0" centigrade. If water is 

being heated above zero, then the contiguous ice takes away surp l us heat, absorbing i t  

during mel ti ng; if there is a cool i ng off, then a part of  the water freezes u p, freeing the heat 

wh ich does not perm i t  the temperature of ice to drop below zero. I n  social organ izations, a 

biregu lator, in the form of tfie "mutual con trol " of ind ividuals and insti tutions, etc., is qu ite 

widespread. 

The bi-regulator is a system for which there is no need of an external regulator be

cause the system regulates itself. And, evidently, if  the l iv ing protoplasm turns out to be a 

chemical hi-regu lator, then this wi l l  have exp lained why the mater ials enter ing i t cannot 

change its  composi tion, but confine themselves within i ts l im i ts. 

From the proteins of food are derived their structural e lements, amino acids, wh ich 

subsequently enter the tissues of the organism. The structure of these ti ssues is colloidal: 

a l i qu id  with harder particl es dispersed in it This l iqu id  is composed of water with sal ts, 
the ir " ions" and other crystal loidal substances, and al so gases d issol ved in it The dis
persed particl es arc molecu l es of protei ns. Each of them is  a bu l ky chemical complex, 
whose atom ic weight is usual ly  measured in  the thousands, and appears as if a tiny is land in  

th i s  l i qu id .  
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With their very complex structure, pro te i n  m o l ec u l e s .  are quite fragi l e :  both their 

decomposition and formation from am ino aci ds occur qu i te eas i ly  with insign ificant ex 

pendi tures of energy, or with free ing of i ts insignifican t quant ity. Evidently, between them 
and their l i qu id envi ronment there must ex ist a defin i te, structural correlation, guarantee

ing their sol id i ty- i .e. ,  that these two parts form a system of equilibrium, in the way it is 

formed by water and ice under 0°. If such an equ i l i br ium ex ists for the protein with a given 

content and structure, then for other protei ns, general l y  speaking, this equ i l i brium shoul d ·  

not exist i n  this environment, and finding themselves i n  i t,  their  molecules are subjected to 

decomposition and regrouping of elements composi ng them. 

Particles of am ino aci ds of digested food enter  i n to th is envi ronment. These partic les 

are in  a solution and, natural ly, they en ter into rel ati onsh ips among themselves. Accord ing 

to contemporary theoretical chem istry, with such an encoun ter of el ements and groupings 

there must occur all sorts of combinations, only with varied speed of reaction, and more

CNer, with a varied stabi l ity d i ts  resul ts. Fragi l e  combinati ons decompose immediately and 

are removed by negative selection ; only firm and stabl e combinations are retained. And, as 

we already know, stable combinations in a given env i ronment are only those wh ich corres

pond to the composi tion or i ts prote in molecules on hand. But this means that the enter

ing amino aci ds are being "assim i l ated" and grouped i n to the same and not d ifferent pro

teins. 

From this point  of view it is c lear why any protopl asm reproduces exactly its own 

proteins from any food ; and it is c lear how in a h igh ly  d ifferentiated organism each of i ts 

most varied tissues reproduces i ts worn out protoplasmic elements and grows, remain ing 

nevertheless the same in i ts composi tion. 

But if th is vital prote in  envi ronment is the actual system of equi l ibr ium in wh ich the 

composi tion of proteins i s  regul ated by the compos i tion of the dispersed l i qu id, then i t  

shou ld  be  assumed that the compos ition of  thi s  l i qu id  i s  also, in i ts tum, regul ated by  them, 

i .e . ,  a bi-regulator is before us. Under conditions of great ease of decomposit ion and 

reunion, prote in molecu les, in fact, ought  to be able to regu late the composition of the 

l iqui d ;  for example, they shoold be able to directly replenish them at the expense of their deccrTl>�i

tion. The same amino acids may serve for bonding of any inorganic ions wi th thei r su rplus, 

and for their rel ease with thei r deficiency, etc. 

On the other hand, i t  shou ld  be remembered that the contiguous tissues of the organ

ism, undoubtedly  form systems of equi l i brium wh ich are mutual ly regulated through dif

fusion of l iqu ids and dissolved substances. 

The dual structure of col l oids genera l ly  contains cond i tions which are appropriate 

for a two-sided regu lation. I t  is most probable that exactly thi s  forms the basis of the indiso-
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l ub le  l i n kage between the vital processes and the col l oi dal structure of the substance. 

Our construction i s, of course, on ly a hypothesis ; but it i s  easy to see that th i s  hypo

thesis i s  a "working" hypothesi s, i.e., i t  ou tl i nes the path of investigation, the path for its 

practical verification. Without preliminary constructions of thi s  type, research cannot move 

forward and m a k e  headway because of the growing  p i l e  of facts. Subsequent investigation 

wi l l  e i ther confirm or reject such a hypothesis, or cause it to be modified. 

For te ktology, however, any such construction represents a sol ut ion to the probl em

to organize harmoniously the given facts. With an add i tion of new facts which cannot be 

confined with in  this  sol ution, a special sc ience wi l l reject or a l ter i t. But  for tektol ogy, i n  

order t o  ga th e r  organizational experience and to work out organizational methods, this 

solu tion may even then have  mean ing, i nasmuch as i t  faci l i tates the l earn ing process of 

solv ing organizational probl ems in general . Thus, if our understandi ng of the mechanism of 

assim i l ation turns out to be incorrect or inadequate, i ts bas ic thought- the i dea of a bi· 

regulator, i ts app l i cations both in theoretical i nvestigations, and al so 
·
in p ractical construe· 

tions- wou ld  not l ose its tektological suitabi l i ty. And i n  the h istory of science there can be 

found qu i te a number of theories and hypotheses which became obsolete l ong ago, but 

which, nevertheless, can sti l l  serve as a val uab le tektological material . I n  this sense, tektolo· 

gy wi l l  preserve and save for mankind much of i ts l abour, crystal l ized i n  the verities of the 

past Undoubtedly, c on  te rn po rary ve r i t i e s  wi l l  also become obsolete and d ie  in the i r  

time ;  but  tektology guarantees that even then they wi l l  not be s imp ly d iscarded and wi l l  

not b e  converted i n  the eyes of future generations in to naked, fruitless i l l us io�s� 
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VI 

Centra l i st and Ske leta l  Forms 

The development of organizational forms through systemic divergence produces, 

among other thi ngs, two spec ial cases, wh ich are particul arly important because of their pre

valence and tektological role. They 2re "un iversal , "  not in the same sense as are ingression 

and disingression, wh ich enter into determi nation of any organization in general , but i n  

that they unfold on a un iversal scale and embrace al l the fiel ds of our  experience. These 

two types p lay an exceptional ly  important role in organizational development: one 

of them concentrates activities and creates possi b i l i ties for their maximum accumu lation 

withi n one system ; the  other predominantly fixes activ iti es, secures them in  a given form 
and conditions the maximum strength of a system. I f  the usual terms are used, but with a 

· broader meaning, the first type cou ld  be cal led "central i st, " the second, "skeleta l . " How

ever, both these terms relate qu ite closel y in our consciousness to definite social and bio

logical forms, which, of course, are the most characteristic representations of these types, 

but which are far from express ing them fu l ly  on a un iversal scale. Therefore, we wi l l  

introduce two new designations - "egress ion " and "degression " ' - which more c losely cor

respond to the tektological idea. 

1. The Origi n and D evel opment of Egression 

Let there be an organized system, composed of several complexes A, 8, C,  D . . . . 

This may be the Sun with i ts p lanets and their satel l i tes, a group of people, or a combination 

of concepts forming some c lassification, etc. The system changes, preserving its connections, and 

develops in this or that direction through an interaction with a favourable or unfavourabl e  
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environment, i . e. ,  under the conditions of both positive or negative selection. I ts  complexes 
change in mutual dependence, inasmuch as they remain parts of one whole. But  the degree 
of this mutual dependence, the strength of the influence of one complex on another, may 
be d ifferent, and uneven at that: on the part, for example, of comp lex A, i ts influence on B 
is greater, than the reverse. Thus, the motion of th i s  or that p lanet is determ ined by the Sun 
to a greater extent than the Sun's motion is determ i ned by the planet; one member of the 
group "su bordi nates " to another, or imitates or fol lows th i s  other member more often than 
that member fol l ows him, etc. A rel ationsh ip of th i s  kind i s  cal led "egression, " i.e., mean
ing l i teral ly  from Latin, "going out of the ord inary. " The comp l ex wh ich has a preponderating 
influence on other compl exes, such as the Sun in the  planetary system, the l eader in  a group 
of people, or a general iz ing notion among more particu lar notions, i s  out of the ordinary ; 
i ts distinction from others is an "egresive difference, " and the comp lex i tself, i n  relation 
to other  comp lexes, is an "egresive center. " 

Systems of th i s  k ind are denoted in com m o n parlance as "central ist " But since 

social groupings of th is type are most fami l iar to us, we i nvol untari l y  represent other 

groups in  a s im i l ar way, inc l ud ing even the same colour ing of "authority-su bordination" 

which is pecu l iar to the great majocity of contemporary soc ial egressions. The Sun i s  per

ceived to ru le  over p lanets, the brain over parts of the body, etc . ; when people observe the 

l i fe of bees, ants, or termi tes, and find in thei r organ ization an egressive cen ter, the mother, 

they ascribe to her some kind of authori ty, v.hich is reflected in the name, the "queen . "  A l l  

these are, of  course, arbi trary and incorrect transfers by analogy. 1 Our concept of  egres

sion must be completely free of them, and ful l y  express the objective, formal correlation 

of complexes. Let us consi der the very origi n of egression in  several typical cases. 

= 

I n  the con temporary organization of people therealmost always ex ists an egression, if 

not in the form of "power, " then i n  the form of factt<al leadership. There are, however, 

many reasons to bel i eve that in p r im i ti v e  tri bal groups such egression was absent 

systematic gu idance through a common effort d id not ex ist : methods of struggle for survival 

were so s imple and i nstinctiv� that each member knew as much as any other member. The 

germs of l eadersh i p  - acts of imitation, a cal l to action - originated from different mem

bers of the group, not producing stab le  dist inctions among them. The homogeneity of the 

group, however, was partial ; there was an individual difference in "abi l i ties, " i .e., the ps�o
physio logical organization of human i ndividuals ;  it was expressed i n  unequal i nit iative, speed 

and expediency of actions among the changing cond i tions of co l l ective struggle with nature. 

That member of the commune who surpassed others in th is, provided qu ite frequently  an 

1 For example. the mother of social insects is only the center of generic life and the blood relation of the 
community, and not the l eader of labour activities. 
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example or an i nstruction when needed, for examp le, at the approach of danger, or s imply 

in cases of general i ndecision. 

This primary di fference increased with the passage of time; the rmn, \\flo had a higher bio

logical organization, mastered better and more fu l l y  than others the accumulating col lective 

experience, and consequen t ly di ffered increasingly more from them in the speed and success of 

orientation under conditions of everyday p ractice : a typical growth of tektological variety 

according to the l aw of divergence. Th is, on the whol e, d id not stop wi th the activity 

and death of such a man. Heredi ty transmi tted to his ch i l dren, in various degrees, his psychic 

flexib i l i ty and h is  organical l y-heightened type, especia l ly  since the most heal thy and beauti

ful women, able to bear better ch i l dren, usual l y  fel l  to h is  share ; and insofar as the father 

participated in  the upbringing of ch i l dren, they had an increased possibi l i ty of development 

in comparison with other chi l dren. Natural ly ,  fro m  a m o n g  th em , if not always, then i n  

a great majority of  cases, a person was s ing led ou t  who was able to  rise .above the average 

level of his parents. I n  this  way, the variety continued to grow l i tt le by l i ttl e also in succeed

ing generations. Experience and the wi l l  of one person were becoming an increasi ngly more 

determining moment i n  the practice of the entire col lective : a stable egression was develop

ing. 

In short, with in  the l im its of one generation, a s imi lar path of development is also 

repeated everywhere today. The emergence of l eaders can be observed in friendly c i rc l es of 

ch i ldren ; but also any groupings of grown up people - professional, i deological , or  pol i tical 

- arising on the basis of formal equal i ty  of al l members, most frequently  turn, consc iousl y 

or unconsciously, into a type of egression. 

I n  a continual chain of transit ion from embryos of egression to its h igher l evels, there 

is one moment which ought to be noted. I f  we denote the higher organized complex as A, 

and other complexes of the same system as K, L, M, N . . . .  , then in  their interaction the influ

ence of A on K, or on L, i s  greater than th e rever se . influence of K or L on A ;  but al l com

plexes together K, L, M, N .. . may exert a more considerable determ ining influence on A 
than A exerts on them ;  in th is instance, a lthough the outstanding member of the group shows 

an example, or provi des gu id ing i nstructions to each of the rest more frequently than each of 

them does to it,  they nevertheless control it in the aggregate more than it does them. Such 

are the ini tial phases of the evolving egress ion in  i ts partial l y  expressed forms. When, however, 

egression reaches the level at wh ich complexes K, L, M, N, . . .  , in the aggregate, are more de

termined in their changes by the complex A than i t  is determined by them� then we have a 

fully expressed egress ion. I n  our example ,  th i s  corresponds to the phase when a permanent 

organiser - a patriarch or a leader who systematical ly  d irects tribal l ife - is s ingl ed  out from 

the midst of a tribal commune. 
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I n  the above i l lustration o n e  fea tu re  a p p ear s  which has a general tektological 

sign ificance. I f  a better organized complex A and the l ess organized parts of the same system 

K, L, M ,  N . . . are in an environment wh ich is identical to al l of them, then the difference 

in the ir  mutual influence, the "egressive difference, " does not remain at one l evel, but in
creases. I t  is easy to understand why th is is so, and why this  is necessary ; it  is sufficient to 

take i n to account  the relationshi p of the system, as a whole, and i ts separate parts to the ir 

envi ronment. 

The dynam ic equ i l i brium of the system wi th i ts environment is always relative and 

approx imate only ; the environment i s  e i ther favourable to i t, and there is a preponderance 

of ass imi lation over losses of activi ties, i . e. ,  posi tive sel ection accompan ied by a growth in 

the su m of activi ties, or unfavourable, i . e. ,  d i sassim i l ation preponderates and the sel ection 

is negative. Besides, a better organi zed comp lex has in  both cases an advantage over the 

less wel l  organized : i t  better assimi lates the activi ties from the external environmen t and 

better counteracts i ts destructive influences. Consequently, u nder posi tive selection such a 

complex is enriched by activi ties faster than the compl exes which are not as wel l organi zed, 

and i s  fortified at the expense of the environment ;  under negative sel ection it l oses i ts 

activ i ti es more slowly than other complexes, and l ags beh ind in the process of weakeni ng. 

Ev ident ly, in both cases the egressive difference between it  and the remai n ing complexes 

increases. 

I t can a l so happen that complex A, wi th i ts superior organization, is "stronger" than 

i ts envi ronment, taking from the environment more than the envi ronment from i t ;  then, 

since other complexes K, L, M . . . are "weaker" than this same environment, the sel ection 

for A wi l l  be posi tive, and negative for K, L, M .. . The egressive d ifference grows even 

faste r  under such condi tions. 

The egressive type of organization prevai led in social l i fe dur ing the entire h istorical 

epoch. The statement wh ich has just been formu l ated is a necessary and sure gu id ing thread 

in the investigation of a great majori ty of cases of the evolu tion of such organ izations. During 

revol utionary epochs, the  process of convers ion of organizations with an embryonic egres

sion, in the form of a hard ly noticeable au thoritarian ism, i n to organizations of fu l l y  expressed 

egression, strict authori tarian disci p l ine  and "firm rule, " appears qu i te frequent ly and qu i te 

v iv id ly .  

We have establ ished the inevitabi l i ty of an i ncrease in egress ive d ifference among 

com plexes o f  a � y s te m  w h e n  they lind themselves i n  an i dent ical environment. But, of, 

course, the environment may also be di fferen t for them ;  this d i fference can also become a 

basi s  for the  appearance and developmen t  of egression. Such, for examp le, is its  origin in 

the solar-planetary system accord ing to the Kantian-Laplac ian theory. tt is accepted that the 
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mutual gravitation of elements of matter original ly gave rise to an ordinary accumu lation of 

"cosmic mists" - gigantic in volume complexes of extremel y rarified substance and uneven 

density. But the middle and peripheral parts of s imi lar complexes happened to find them· 

selves under different cond itions of the environment. I nasmuch as the accumulation of sub· 

stance grew in general ,  attracting and joining the partic les d ispersed in  the ether, i t  was under 

the influence of posit ive sel ection. Th is influence was strongest exactl y for the parts in  the 

middle ;  and not because they were better organ ized, but because they were al ready surrounded 

by the matter previously gathered at the periphery : there was a ready and rich material 

close at hand for their  gatheri ng activ ity and for their  "force of attraction ," i.e., the most 

favourable environment On the contrary, peripheral parts had on one side the etheric envi

ronment, in which partic les of matter were dispersed with an immeasurabl e  rari ty, and on 

the other, - the remain ing mass of nebula, wh ich continued to draw to itself the matter from 

the periphery. Not on ly was here much poorer material for assimi lation, but there also ap· 

peared a c lear tendency to draw in the substance which was a l ready gathered and to rarify 

it for the benefit of the middle part; and th is tendency in tensified and became dominant 

sooner or later, causing the periphery to disappear under the operation of negative se lection. 

Thus a central mass was formed - a better organized complex, because i t  contained a more 

significant sum of activit ies ; the tektological d i fference between i t  and the periphy, evidently, 

increased. Th is was the original egression of the solar system ; subsequently, only the forms 

of egression changed : the rings of m ist were being isolated, revolving around the cen tral 

mass, and with their  d is integration there appeared planets, etc. 

We wi l l  borrow from thi s  i l l u stration two terms for further analysis. The main, better 

organized complex of the egressive system wi l l be cal led i ts "central " complex or s imply 

the center; others, wi l l  be referred to as "peripheral " complexes ; besides, we wi l l  bear i n  

mind only the organizational relationships, removing complete ly from our  consideration their 

spatial location. For example, in a system composed of a mother - a pregnant female - and 

her unborn young ones, the center of egression is ,  of course, the mother, and the young 

ones are "peripheral , "  i .e . ,  structural ly more dependent complexes, al though in  the locational 

sense the interrelation is qu i te the reverse. 

This, moreover, is an example of sti l l  another origin of egression through divis ion 

of the complex when from it separate its  smal l er or weaker organizational parts, wh i le remain ing 

in some system ic connection with it  Thus, from a central mass of the solar nebu la p lanets 

were c reate d ; e ither a l l  of them or, perhaps, only the " i nner" planets wh ich are c losest 

to the Sun ;  the moon from the terrestial spheroid, etc. 

The mother and her unborn young ones represent an appropriate i l l ustration of the  

evolution of  the  egress ive system in  another way. The egress ive difference does not increase 

here, but decreases, due to extremely d ifferent envi ronmental condi tions for d ifferent parts 
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of the system. The embryonic cel l is located in  an ideal environment for development; but the 

organism of the mother must deal with severe cond i tions of external nature and its  numerous 

e lemental i nfluences. Even if the predominant character of selection remains posi tive for the 

mother, i .e., even if her organism continues to grow, to accumu late energy, and to develop, 

posi tive selection can never be as intens ive and fast as it i s  for the embryo, which is formed at 

the expense of her ready ju ices and under the protection of her tissues. Of course, the  

egressive d ifference decreases to a large extent from the moment of  conception i n  the form 

of a s i ngle ferti l ized cel l  to the act of bi rth ,  when the chi l d  physical l y  and physiological ly 

separates from the mother. 

The basic type of correlation does not change even after bi rth ; it on ly  r e ce i v e s  

another form and  is no t  expressed so  sharply. The mother or both parents together feed, 

guard and gu ide the infant; thus, they are ch ief in s ignificance and, at the same t ime, maxi· 

mal ly favourable complexes of the envi ronment; they take upon themsel ves the greatest part 

of its hosti le  influences, and maintain the conditions which are benefic ial for the infant. 

Therefore, the egressive d i fference continues to d iminish ; and final l y, there comes a time 

when i t  is reduced to zero. The infant becomes a grown up man ;  the l evel of h is  vital organi· 

zation is now not lower than that of h is  paren ts ;  in the fami ly  system, he is  no more deter

mined by them than they are determined by h im.  And the matter may not end there : parents 

"age" and become weaker under the influence of negative selection ; the son becomes the head 

of the fam i ly : there occurs a " turning" point in egression, i .e . ,  a change in the sign of its 

d ifference. 

This i l l ustration must be further elucidateq because our statement of the question 
at one point  sharply contradicts the contemporary mode of thought. We cons ider the pro

cesses of growth of th e organism, a hal t in its development, and i ts subsequent downfal l ,  on 

wh ich depend changes in egressive d ifference, to be the resu l t  of corre l ations of the organism 

with i ts environment, which may be favourable or unfavourable to i t. However, the tradi tional 

poi nt of view is as fol l ows : the organism grows in youth exactly because it is young, and 

because th is is a nat�ral course of the vital process ; maturity l eads to a hal t i n  growth, and old 

age to a downfal l  because of the same natural cause ; the surrounding e nvironment is ignored 

here, because no favourable changes in the environment  wi l l  ever force an old man to grow 

anew, as a ch i ld .  This seems to be immutable, l i ke al l that is fi rm ly  crystal l ized in our expe

rience. 

But i t  is necessary to understand correctly and precisely what is meant by "environ

ment. " It is a total i ty of the external influences under which a system finds i tself, but taken 

exact ly in relation to i t. Therefore, a different system wi l l  have a d i fferent  environment. 

I f  an o ld organism is pl aced where a young organism is, then al l the external i nfluences wil l 

turn ou t to be different from what they are for the young organ ism. For examp le, the 
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difference in body temperatures and the surrounding air wi l l  not be the same, because the 
temperature of blood drops in o ld age ; the sum of l igh t energy acting on the retina is not 
the same, because the transparency of the eyeba l l  i s  lowered ; al l the i rr itations received by 
sense organs arc not the same due to changes i n  the functions of these organs - the "b lunt ing 
of sensi tivi ty"; the action of oxygen i n  the l ungs on blood is not  wha t i t  was before, etc. 
And i t  is ful ly  scien tific to consider the sen i l e  downfal l as a rcsul t of unfavourable external 
relationsh ip for the organism · or, wh ich is the same th ing, of the unfavourabl e environment; if the 
sum of activities of the organism is decreased, i t  means that the envi ronment absorbes them and 
does not provi de sufficien t material for assim i l ation. 

Of course, we are not yet successfu l  in creating an env i ronment, sufficiently favourable 
for the sen i le  organism or, what reduces to the same th ing, changing the organism so that 
such an environment cou ld  be created for i t  by our ordinary means. This i s  sti l l  an unsolved 

question; but there are no reasons to consider i t  insoluble, except for the conservatism of 
our thought. Even our medicine can partly solve i t  under defin i te conditions. And nature 
has solved i t)n princip le,for organizations wh ich are h igher and lower than our organism -
for the unicel lu lar creatures and for the col l ectives : their o ld age is not final ; i t  can be rep l aced 
by a renewal . 

As far as egression is concerned, i ts development may proceed in one or another d i 
rection, depending on the character of the environment in  relation to the various parts of the 

system. I n  essence, the environment cannot ever be identical for the center and for the pe- . 
ripheral complexes : i nsofar as complexes differ structuraJ iy, th ey var i ous l y  " rece i ve , "  

so to speak, i ts  influences, with other th ings being equal. This must be constantly  taken 

into account when investigating egressive forms. 

The growth in egressive difference ins ide the primi tive tri bal groups led to the emer
gence of the permanent center in the person of a "patriarch" :  the d irector of work and 
distribution, the oldest and the most experienced member of the tri be. Unti l  then, the l iv ing 
environment cou ld be considered as be ing approx imately identical for al l  the members of 
the group, with a correction only for differences among the organisms themselves - because 
both labour and distribution, being based on blood rel ations, remained quite un iform, and 
the external l iving s i tuation was the same and common to al l .  But the permanent leader i n
evitably uses his position so as to depart from th is  uniform i ty ;  consciously or unconscious ly, 
he gives some preferences to h imself and, subsequently, to his cl osest rel atives in the distribution 

of work and products. Then the egressive difference increases faster, and with i t  the hetero

geneity of the l iving conditions with i n  the commune develops even faster, etc. The inequa-

l ity weakens the ro l e  of b lood relations;  subsequently, their boundaries break up completely 
and new forms of egression are created - feudal ism and slavery with their progressive ex
ploitation, which in the p atr iarch a l -ancestral group ex isted on ly at the l evel of a hard ly 
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perceptib l e  embryo. 

There appears a picture of an un l im ited, ava lanche-l i ke growth in the egressive differ

ence on the  basis of increasingly more favourable cond i tions for the central complex in com

parison with the periphery. Bu t  with the c losest i nvestigation, this i s  not so s imple .  Any 

l i fe in  genera l ,  and the social l i fe in  particular, is  a compl icated system of various specific 

activi ties. The condit ions which are quite favourab le to the development  of some of these 

act ivities may be completely unfavourable for oth ers ; th is is exactly the case with the soc ial 

egressio n wh ich is connected with exploitation. 

Two main groups of social activi ties are, on the one hand, those which are d irected 

at productio n and, on the other, those wh ich are related to consumption. With a deve loping 

exp lo itation, the environment of different parts of the system changes uneven l y  i n  relation 

to these two groups. As far as the exploit ing persons, groups and c lasses are concerned, the 

h igher is the expl oitation, the wider are the poss ib i l i ties of consumption for them ; and i n  

th i s  sense, the egressive d ifference o f  the exploit ing persons, groups and c lasses, evidently, 

does not cease to grow as l ong as the basic structure of the system is preserved. So, for exam

ple, in the case of feudal lords during the entire t ime of the i r  supremacy, the growth in  their 

needs and abi l i ty to ut i l ize additional products in various subtle ways d id  not stop to the 

very end ;  the same is observed in the case of the bourgeoisie in the subsequent period. But 

a d ifferen t s ituation prevai led as far as the productive activities were concerned. Only in i 

tial ly ,  w ith an ins ignificant vital separation of the ru l ing from the subordi nated e lements of 

social organization, the former can a lso progress in  the productive ly -labouring direction, 

because they sti l l  remain in  a direct, close contact with production : they partly work them

selves, gu id ing subordi nates by means of  l i v i n g  ex a m  p i e ,  and partly i n tervene in the i r  

work, control l ing and regulating its entire concrete progress, determ in ing and experiencing 

it if  not d i rectl y then ind irectly. Later, ris ing more and more above the exp lo ited, they 

departed further and further from the immediate l abour process, l im i ti ng themsel ves to 

i n c rea s i n gl y  m ore general direction and supervis ion ; mater ia ls and instruments, i .e . ,  the 

real conditions of production, cease to be the ir  c l osest environment ;  al l th i s  is l eft up to thei r 

subordi nates - peasants, serfs, slaves and workers ; thus, exploi ters gradual l y  l ose the basic 

precondi tions for the development of productive activi ties ; i n  th is sense the environment 

becomes increasi ngly more unfavourable for them and, with the  passage of time, there begins 

a regress or a downfal l .  H istorical l y, usual l y  in the end, there was a transformation of ex

p lo iters into parasi tes, i .e . ,  a complete atrophy of the i r  soc io-l abour ing function and the 

loss of thei r entire sum of activi ties. 

For the "peripheral complexes, " i .e. ,  in th is case, the exp loi ted dependent complexes, 

the env i ronmenta l  condi tions appeared to be favourable in the sense of labour progress ; that 

is, l iv ing in teraction wi th the object of labour, physical natu re, and with material s and instru-
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ments of production. But this is on ly  one side of the ir  "environment." I ts  other side is 

"central complexes," i .e . ,  in  our example, the exp loi ting elements. If these elements intensify 

exp loitation more and more, and take away from the dependents an increasing amount of 

their vital energy in the form of products and in other ways (for example, cruel treatment) , 
then a l l  that is acqu ired by the  working c lasses, on the one hand, is lost, and even wi th a sur

plus, on the other. The dependents find themselves under a continual operation of 

negative selection wh ich accumulat ing, sooner or later reaches destructive proportions : 

they die off through exhaustion. So it was with the slave-owning ancient worl d :  the master 

became feeble through id leness and l uxury, and the slave weak from unbearable toi l and 

severe condi tions ;  as a resu l t  there was a general col lapse of the system. 

However, it is also possib le to have a different result. At times the force of exp lo ita
tion did not grow as fast as the labour deveiopment of the exp lo i ted classes ; then the en

vironment as a whole was favourable to them and their social energy increased in  size. And 

th is means that their resistance, i n  general , to any harmfu l  influences also increased, inc lud

ing the resistence to intensification of explo itation, so that the l atter could not grow with 

fata l  s peed .  The degeneration of ru lers i n to paras i tes went  on s ide by s ide wi th the labour 

progress of the dependents, and the former egression was gradual ly undennined, but now i nto 

an enti rely different d i rection. Another resu l t  i s  then also possi b le : a coll apse, final ly, not 

of the entire social organization, but only of its former "central complexes" :  the rul ing 

groups or classes. 

Various are the forms of egression and d ifferent are the paths of its evolution. But 

using the explained concepts and observing the rel ationsh ips of the egressive system as a 
whole and its separate parts to the i r  environment, it is possi ble, in principle, to establ ish 

a tendency of systemic development, and th is means, to foresee, or even predetermine 

through systematic influence the subsequent fate of a system. 

2. S ignificance and L im its of Egression 

I n  the human organism there is  its own central complex - the brain. Al l other organs, 

as the saying goes, are "subord inated" to i t, and are determi ned by it in their reactions. 

This connection has a tremendous significance for the stabi l ity  of the organism in its struggle 

for survival and i n  its development :  than ks to the dependence on our center, activi ties 

resistances of the  whole can be concentrated at various points and in  various d i rections i n  

its interaction with the external envi ronment. The fate of  a system, as we know, is determ ined 

by its least relative resistances to the hosti l e  i nfl uence of the envi ronment;  the activ ity of 

the brain perm its the organism to raise these min ima where there i s  a threat, or where i t  is 

necessary to do so in  general : the activ ities are transferred there from other parts of the sys

tem in a coordinated fashion. The eye, for example, is qu i te defenseless by itsel f even i n  
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rel ation to smal l mechanical forces ; but when such forces are d irected against it, then in  a 

great majority of cases they run up  against the relativel y greater resistance of the fore-parts, 

or even do not reach the organ ism because of the  activi ties of other organs changing the po

sition of the body. Or, for example, the concentration of the action of hands, feet and 

teeth on one object- an enemy- wi l l  remove possible harm incomparab ly more expediently 

and faster then the efforts ofany one of these organs al one. 

The s ignificance of the egressive connection appears even more vivid ly in the system 

of a chain egression, such as, for example, the army. A series of comp lexes of a lower order

commanders of smal l  detachments - are un ited by the center of a h igher order, such as the 

head of a larger detachment; a series of such centers to sti l l  h igher ones, etc. , :  platoon 

officers, company and regiment commanders, and generals r ight up to the commander- in· 

ch ief. A m i l l ion strong l iving force is bound together through these i n terval l in ks, and the 

chief center determ ines i ts mass movements, d i recting hundreds of thousands of human 

beings into places where there is the least relative resistance, or where the greatest relative 

action is necessary. 

Each complex represents someth ing l im i ted, and because of th is can be d i rectl y connected 

with a l im i ted number of complexes anal ogous to i t ;  for example, man is able to maintain 

a l iv ing and harmonious direct col laboration on a more or less complex job with no more 

than several tens of men ; with other forms of labour even fewer than that. But  if one person 

is abl e to d i rect, let us say, even ten persons only, then with a two-level egression the h igher 

leader, having to deal with ten lower ones, can di rect a hundred men ; and with a three- level 

egression,  one thousand, etc. ; the chain egression of six l i n ks wi l l  then un i te a m i l l ion, and of 

nine l in ks a b i l l ion men. 

Thus  egression concentrates activit ies. It may appear that with a chain egression this 

concen tration has no l im its. In real i ty, however, they always exi st. And this is not s imply 

a fact, known from observation : tektological investigation shows that i t  flows from or· 

ganizational necessi ty and that egression is l im i ted in i ts nature. 

The point i s  that the chain of egression cannot unfol d  l i n k  by l i n k, without end. Bet

ween any h igher l i nk  and a lower l i n k  directl y connected with it there must always ex ist an 

egressive difference denoting a d ifferent l evel of organization ; the  transit ion from the h igher 

l i n k  to l ower l i n ks corresponds to a reduction in the level of orf!anization, which must be 

suffic ientl y large for the lower l i nks to be continua l ly and firml y  determ ined in  their changes 

by the h igher l in k. Consequen tly ,  for an infin i te series of l i n ks, it wou l d  be necessary to 

have an i nfin ite number of such reductions ; the question then concerns a possi b i l i ty of this 
happen ing. 
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I t  is easy to conceive such series i n  the abstract; for example, take a mathematical 
descending progression : 

I ;  0. 1 ; 0.01 ; 0.00 1 ; 0.0001 ; 0.00001 ; etc. 

But can a s imi lar correlation be real ized in the form of a real egression? Any orga
nizational connection, inc luding, of course, the egressive connection, relates to definite 

activities ;  for example, the connection of an army of officials or an industrial h ierarchy re
lates to "organizational " activities ;  the connection of the solar system, planets and the i r  
satel l i tes relates to the activi ties of "attraction," etc.  For  an infin i te series of  l i nks w ith 
their egressive differences, i t  wou ld  be necessary to divide these activit ies infinitely. But  
in our experience none of the real activities ·can be divided without end and remain at  the 
same time unchanged. That o rgan i z a ti o n a l  activities cannot be divided without l im i t  
is clear in itself; but  the same shou l d  be sai d about the activi ties of  gravitation : they can 
be divided up to the "material atom";  and if we go further, then other electrica l  activities 
would be now before us; vital activities can be considered as such up to the particle of 
the l iving protein, and with further division we can tal k on ly about chem ical and physical 
activities of the "dead" substance, etc. It means that in any egressive chain, coming down 
from l i nk  to l i nk, we i nevitably reach the one where, with a further reduction of the level 
of organization, ot h e r  act iv i t i e s  b eg i n ,  and not those which characterize our egress ion. 
It is not excluded, of course, th at these other activ ities, in  tu rn, create a chain egression, 
but this wil l  not be the previous one, but a new chain, another system, with its special 
correlations. 

Practical ly, th is  l imitation i s  also expressed in that with the lengthening of the 
egressive chai n, its lower l i n ks are less and l ess determined by the central complex. So, i n  
a despotic monarchy, a sultan, a ki ng o r  a shah actual ly directs h i s  ministers ; they, thei r 
closest officials, etc. , down to the last peasant; but the connection of this peasant to the mon
arch is quite negligible  because of its distance ; i t  is  so indirect that i t  represents only a weak 
hint as to the real leadership. Such a connection may be sufficient u nder a stable equ i l i br ium 
of the entire system ; but its  weakness i s  revealed when there appear processes of development 
or disintegration. Then, for example, i t  turns out that the most commanding despot is u nable 
to achieve any obedience from the masses, or that the most benevol ent ru ler  is not i n  a po
sition to do anything for them. So, too, a general separated from sol diers by the whole 
series of interval steps can have very l i tt le i nfluence on those changes of their "spir it" wh ich 
swiftly unfold during the battle and determine its  outcome. This weakening  chain of connec
tions puts a l im i t  to the concentrating  strength of any given egression. 

Another moment operates in  the same direction- the accumulation of systemic contra
dictions. Egression is a special case of differentiation or organizational divergence; the 
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broader is the egression and the further i t  unfol ds, the stronger becomes this d ifferentiation 

with a l l  i ts consequences ; and one of them, qu ite inescapable, as we know, is the develop

ment of systemic contradictions. And even here especial ly vivid, graph ic examples are 
encountered. 

Such are the al ready mentioned "authori tarian" organizations, so far the most wide

spread type of egress ion in society. The i r  forms have been qu ite varied in the h istory of 

man kind :  patriarchal commune, feudal formation, s lave-owning economy, the eastern 

despotism, bureaucracy, modern army, and petty bourgeois fam i ly, etc. If the i r  evol ution 

i s  observed over a sufficien t period of time, then there emerges a p icture wh ich is the 

same in i ts general features. Partial contradictions are discovered al most from the very 

begi nn ing. A psychol ogical d ivergence develops between the central complex and peripheral 

comp lexes, between the "organizers" or rulers and the "executants" or subordinates, 

ham peri ng the ir  mutual understanding; and then a tendency to lessen this  understanding in

tens ifies more and more. Hence, there occur increas ingly  more frequent "errors" and un

consc i ous ,  d isorganizing acts on both sides. For example, an officer who is unable to 
penetrate i n to the emotional state of h i s  sold iers, gives inexpedient and also factual ly  un

real i zable orders ; the sol dier, having been used to obey only b l ind ly, fal l s  i nto confusion 

with a change i n  the s ituation, which is not antic ipated in  the orders, though this change 

may be qu ite i ns ignificant; a s lave-owner or a despot, not heeding the feel i ngs of the peopl e  

subordinated to  them, exh ib its "wh ims" and  "arbi trar iness ;" from th is secret or open 

reactions of bi tterness fol low; al l these are origins  of a fru itless waste of energy lowering the 

viabi l i ty of organ izations. 

The in tensification of s imi lar con tradictions usual ly  led to the disintegration and cdlapse 

of authoritarian groupings. Thus, the ancient world perished from the resu l ts of excessive dif

feren tiation of the two of i ts poles. The s lave-owners and bureaucracy of the Roman 

Empire turned i nto pure parasites, only abl e to consume on a tremendous sca le socio

labouring activi ties embodied in the products of labour of other classes, but not atAe to retain the 
organiza tional energy and abi l ity necessary for the direction of labour processes and the 
struggle with the hosti le  envi ronment wh ich surrounded the Emp i re ;  s laves, on the other 

hand, degenerated and died off from the excessiveness of toi l  and i nsufficiency of consump

tion ; but, at that time, they could not fight agai nst the overpowering exp lo itation, and did 

not even dream of reconstruction of the social l i fe by thei r own efforts because of the ir  

slave mental i ty ;  the remaining classes also fluctuated between paras i tism and exhaustion, 

or combined both, as did the urban "proletariat" of those days, l iv ing in m isery and id le-

ness on pal try doles of the rich and the sale of the ir  votes and services to pol i tical groups. 

The "spi r itual l i n kage"  lessened and weakened in the enti re society, i.e., a community of 

interest and mutual understanding; and the coordination of forces and practical organization 

depend on th is l i n kage. I t  grew weaker, i . e. ,  there occurred i n ternal d isorganization ;  

the  productive energy of the soci ety dropped ; and the society had to perish under the 
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blows of the very same barbaric tribes which i t  had previous ly easi ly conquered and ex
ploited as the source of slaves. 

In a s imi lar way an army, in which the isolation of sol diers from officers reaches such 

extremes that there is no vital intercourse and sol idari ty between them, becomes he lp less 

in any rmderately serious struggl e. The subordi nates receive orders of superiors without 

understanding and trust; superiors are not able to take into account  the abi l i ties and, es

pecially, the sentiments of their subordi nates ; as a resu l t, there occur i rreparable errors of 

leadership, s luggishness and unre l iabi l ity  of execution, which lead to the inevitable catas

trophe. 

Also, an authoritarian fam i ly  of petty bourgeois, peasants, merchants or landowners 

often disintegrates as a consequence of the devel opment of the despotism of its head. Not 

taking into account  the personal l ife of his wife and ch i l dren, not even perceivi ng i t  to any 

extent, he deals i nexped iently with them, runn ing against unexpected resistances, passes 

from misunderstanding to animosity, wh ich , of course, becomes mutual, and, final ly, with 

his own hands destroys the fami ly  ties, the basis of h is  power. Pictures of such d is integra

tion of patriarchal l y-organized fami ly are one of the favourite plots of the old novel ists. 

In a separate organism, the brai n is an egress ive center. The environment is more 

favourabl e for the bra in  than i t  is for other organs :  the brai n is protected from the external 

envi ronment, and the i n ternal nutritious environment - the b lood and lymph - is uneven ly 

distributed in its favour. Natural l y, the egressive d ifference grows : i n  the development of 

the organism the relative s ign ificance of the brain and its "power" over the whole i ncrease ;  

and this process is not interrupted even when l i fe begins to dec l i ne. The sum of accumulated 

activities of the brai n ,  expressed in the richness of experience and elaboration of methods, 

reaches a maximum when other organs and the enti re periphery are al ready weakened. Then 

there is revealed a systemic contradiction, because the executing activi ties of other organs are 

inadequate for the organizational strength of the  brai n, and a part of them is fru itlessl y 

lost Si jeunesse savait s 'veillsse pouvait ! )_ " if only youth knew, if only o ld  age cou ld ! " � 

so po p u l a r  w i s dom  noted the bi tterness of th is contradiction. 

The solar and s imi lar systems are examples of egression i n  the inorganic worl d. The i r  con

tradictions can be captured with contemporary methods only theoretical ly. I f, as this may 

be assumed with the greatest foundation, the Sun, together with i ts planets, conti nues to 

gather matter dispersed i n  the surrounding space, then after a sufficient passage of time i t, 

due to the augmentation of its  mass, wi l l  i nevitab ly attract and swal low these planets. And 

if  contemporary i deas concern ing the structure of atoms are correct, then the fal l  of large 

planets into the Sun  must lead to a significant  dis integration of matter itself. 
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The method of settl i ng contradictions of egression is, in pr inc ip le, the same as that for 

other forms of divergence, namely - contra-differen tiation. This is what is observed, for ex

ample, in some social groupi ngs of th is type, and is usual l y  cal l ed as thei r  "democratization " :  

the governed take part in the direction o f  common affa irs ;  the rulers, formerly in their com. 

manding grandeu r torn away from the l iving executing  practice, are forced into a closer inter

course wi th i t ;  and systemic coupl ings are strengthened i n  th is way. The newest revol utions. 

in genera� fol low the l i nes of a s imi lar contra-differentiation : the " bourgeois" tended to a 

mergi ng, i .e., conjunction of estates, the ru l i ng with the l ower c lasses ; the "social i sts" wi l l  have 
to face the problem of the amalgamation of classes. The c i rcumstance that conjunction here 

fol l ows the forms of struggle or even war, as we al ready pointed out, does not change the sub

stance of the tektological fact 

I n  egressive systems there are sti l l  other special contradictions which depend not so 

much on d ifferentiation as on its i ncompleteness ; they are observed in cases of so-<:al led 

"mul ti-centers. " Harmon iously organized egress ion is characterized by a single center; and 
if it i s  of a complex, chain type, then i t  has one h igher, common center, and each group of 
its members is d i rectl y connected with the one cl osest to i t  center and not with two or several 

centers. But, in rea l i ty, such a correct form of connection is far from being always observed : 

systems are encountered wi th two or more ch ief cen ters, with the paral le l ism of connec-

tions of some lower cen ters, in short - not correspond ing to the pr incip le  of a "single center. " 

I nasmuch as th is  is so, imbal ance, contradictions and d isorgan ization are exhi bi ted in such 

systems. fhe determin ing influence of one center on i ts periphery runs agai nst the determ in

ing influence of another, and unstable correlations resu l t  therefrom. Ancient wisdom 

expresses this by a d ictum on the theme that: "one servant cannot serve two masters. " 

And actua l ly, the contradiction appears especial l y  vivid ly i n  au thoritarian form of egress ion ; 

an d t h e  a n c i e n ts did not know other forms ; but the rule remains everywhere the same. 

In our p lanetary system there is a single center - the Sun ;  the sate l l i tes are also con

nected with the i r  p lanets by means of mul ti-cen ters ; and the whole, according to our i deas, 

is qu i te wel l  balanced. Among double stars, however, the real " twins" are apparently also 

encountered : pai rs of approximate ly equal in  mass suns, which rotate around the i r  common 

center  of gravi ty. We, of course, do not yet know, if these suns have planets; but the exis

tence of planets is not improbable. It can on ly be said with assurance that in qu i te a wide 

bel t between the suns, exactly where their attractions compete to a s ignificant degree, 

planets shou ld  not ex ist :  ca lculations show that stab le orbi ts shou l d  not be expected there. 

I f, however, common planets are possi b le, then on ly  at such a great distance from both suns 

where their action blends to a sufficient degree so that together they form a s ingle center 
for those p lanets or, more correctly, where th is  role i s  performed by their common center of 
gravi ty. 
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There exist, as it can be assumed accordi ng to some facts, star systems where a 

bright satel l i te rotates around a b lac k  central body, giving ra d Ian t  energy both to this 

black body and to al l  other planets : one cen ter exists for the activi ties of attraction, another 

for the activities of " l ight and heat " Is th is a double-center? No, these are simply two 

different egressive organizations, relating to d i fferent  activit i es, each with a single center; 
both "suns, " the b lack  and the bright, do not compete with each other in their different 

central ist functions. S imi lar ly, if the Earth ever becomes the center of l i fe for al l the p lanets 

of our system - wi l l  populate them with its emigrants - th is wi l l  not create any organiza

tional contradiction with the central rol e  of th e  Sun.  

However, the question of double-centers is not always solved so simply. For exampl e, 

in feudal organizations of various countries and epochs there was the power of priests, on 

the one hand, and the power of secu lar feuda l  l ords, on the other. In some cases, the parallel 

ex istence of both powers continued for cen tu ries without a perceptible disorganization of 

the social whole; in others, on the contrary, there were outbreaks of cruel struggle between 

th em , w h i c h ,  through an enormous waste of effort, led to subjugation of this  or that 

side, i.e., general ly to a s ingl e  center. Why such d ifferences? 

The priest and the secu lar feudal l ord are defined accord ing to their original econom ic 

significance as the "peacefu l ly-productive" and  the "m i l itary" organizers in a commune or 

society :  in the hands of one, the h ighest d i rection of peacefu l l y-labouring practice of the  col 

lective was concentrated, in the hands of another - the same di rection of the m i l i tary prac

tice, so important under feudal ism wi th its innumerab le petty and large-scal e  wars. Each, 

consequently, had his special field of gathering and concentration of social activi ties ; and 

inasmuch as this was so, we have here not one but two d ifferent egressions ; doub le-centers 

under these conditions do not occur, and a stable organization is possible. 

But the l i n kage i n  social l i fe i s  so c lose, its  elements are so intertwined, that discri

mination between the two fie lds of activities is never complete :  they partly intermingle , and the 

central functions to some degree merge on th i s  or that side. Thus, the upbringing of th e  

youth i s  generally i n  the hands of priests; however, a mi l i tary l eader also cannot hel p but 

interfere i n  th is matter :  he has to look after the preparation of cadres for h i s  troops ; and 

h i s  independent calcu lations may frequently be at variance wi th those of the priest - even 

in questions of al location  of time of the learn ing youth. Sometimes, the fighting i nstincts 

of warriors are revealed in the oppression of the more peacefu l members of their own 

commune, and the restoration of order then concerns both leaders, but thei r  tendencies 

may turn out to be in a practical contradiction : each defends his "own. " General l y, the 

sum of vital activities of a given organization  is l im i ted and, therefore, their concentration 

around one authority often occurs at the expense of forces connected with another authority ; 

for example, the most inte l l i gent students of the priest, whom he contemplates to have as 
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successors, are enticed from him into the army, and th i s  l eads to confl icts and struggle. 

When, however, feudal exploitation develops wi dely, then contradictions and the stngle 

of the two powers become a constant phenomenon. The entire "addi t ional energy" of 

soc iety, i . e. , the ent ire surplus of activi ties assim i l ated by society from nature over its 

labour expend itures serves as the fiel d of explo itation ;  thi s  is one and the same sum of the 

real th ings - "the surplus product" - on which both rul ing estates draw; the more one 

takes the l ess remains for the other. This is qu ite a defi n i te double-centrism ; i t  devel ops i n to 

a chronic, growing disorganization, i n to a sharp struggle, r igh t up  to an ann ih i lating · c iv i l  

war ;  such was the case dur ing the latter part of the feudal epoch i n  many countries - Europe, 

East-1 ndies, Palesti ne, j apan, etc. The only sol ution is a real s ing le-centr ism; that is, the 
transfer of supremacy to one s ide and subordination of the other; the ful l er and the more 

cons istent it i s, the more perfect and rel iable i s  the cessation of d isorgan ization.  

I t  shou ld  be remembered that i n ternal contradictions, though sign ificant, wi l l  not im

pede the ex istence of the system and even i ts program, if on ly the level of its organization 

outweighs these con trad ictions. Therefore, there are numerous doub le-cen tered and mu lti 

cen tered egressions which are preserved and developed. There arc many of them, espec ial ly, 

i n  the realm of l ife, both elemental and social l i fe. 

A vivid example of the most complex mul ti-centers is the economy of th e  ol d capita

l is t  society. Each of i ts component complexes - enterprises, has i ts special center in the 

person of the boss, owner, individual or a col l ective. Specific activ it ies, organized in various 

enterprises, are in part different, and in part, however, the same. They are d ifferent inas

much as there is a soci al division of labour and ind ivi dual forms of productive activi ty di

rected at production of these or those spec ial products ; they are the same i nasmuch as in 

each such branch there is not one, but several or a mul titude of competing enterprises which 

are bound together by the market into one common field of exp loitation, where al l  the 

types of l abour activi ties have an i dentical form of val ues. Hence a continual economic strug

gle arises, characteri s ing capital ism, and with i t  a correspond ing waste of social energies : 

that ch ronic, at times aggravating, i l l ness wh ich was ascertained by the bourgeois science. 

Notwi thstanding, the  ca p i ta l i s t  society was not on ly preserved, but also developed fast, 

because the total sum of its level of organization far surpassed the disorganiz ing moments. 

However, th is corre lation cannot be maintai ned indefin i tel y :  sooner or later, system ic con

tradictions become so i n tense that they surpass the organ izational l i n kage ; then a c r i s i s  

m u s t  e n s u e , l eading either to i ts transformation, or to  d is i n tegrat io n , a col l apse. 

Capital ism has al ready suffered such cri ses a number of t imes, and emerged from them 

part ly transformed by entering into i ncreasi ngly newer phases of its development. But the 

mu l t i-centers remained, though a number of centers decreased ;  and aga in  the disorganiz ing 
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forces grew right up to a new cris is . I t  turned out that with a fewer number of centers, 

economic contradictions can deve lop no l ess sharp ly, and general ly speaking, even more 

sharply. I n  the in i tial phases of i ndustrial capi tal ism , when there was a great number  of 

smal l  and average enterprises, d i sasters of competi tion were much weaker, and general crises 

of production were not observed ;  when large en terprises became predom inant, competi t ion 

intensified and general crises appeared ; when tens and hundreds of enterprises began to un i te 

into syndicates or amalgamate into trusts, the struggle became even more cruel , and the 

waste of energies on i t  even more significant ;  when, however, groupings of financial capita l ,  

bindi ng thousands upon thousands of  enterprises, embraced the entire capital ist worl d, the 

whole matter came to an unprecendented deep crisis - the World War, w ith its col l ossal 

disorganization of human energies. 

This appears at first sight  to be a kind of tektological paradox : if a deviation from 

the single center brings about d isorganization, then, it wou ld  seem, the greater the number 

of centers, the greater d isorganizatio n, and the c loser the ir  un ion, the smal l er their d isorga

nization. But the paradox can be explained in a straightforward way if the significance of 

egression is taken i n to account. Egress ion concentrates activi ties. If the number of centers 

decreases, and the system itse lf is preserved in former dimensions or grows - as i s  the case 

under cap ital ism - then, th is means that the activi ties - here especial ly  socio-economic 

are concentrated in i t  with a greater force; they become relatively more intensive. And d is

organization depends here on th e fact that with the independence of separate cen ters the 

activi ties organized by them are not coordi nated, but can come into confl ict with each other. 

It  i s  clear that conflicts of more concentrated activi ties, i .e. , more sign ificant and intensive 

activities, are able to bring about a sharper and deeper disorganization. Tektol ogica l l y, i t  

is qu ite s imi lar to the clash of  huge boulders in  the i r  elemental motion, instead of the mu l ti ·  

tude of tiny bodies, from wh ich they originated. 

It is easy to i l l ustrate once more the significance of organizational science on the pr in· 

c iple of a s ingle center. I n  the history of Russ ian social-democracy there is an examp le  

of a naive violation of  thi s  princip le  wh ich l ed  to considerab le harmfu l  consequences. At  

the Congress of  1 903, the direction of  the party was entrusted at  first to  two centers, the 

edi toria l board of the  central organ and the central committee. Of course, th is was done 

for various pol i tical consi derations aris ing from the grouping of forces at the congress ; 

but the important th ing is that no  consi deration was given beforehand to the organ izational 

outcomes of th i s  decision. If  the question was stated thus, then i t  wou ld  have been easy to 

ascertain that these were two inescapably competing estab l i shments, s ince the i r  fie ld  of acti· 

vities, as outl ined in  general and as a whole, was identical : its essence was contained in pol i 

tical direction of the party. There was a vague, i ns tinctive feel ing that the roles shou ld  be 

divided so that one center wou l d  organize one set of activi ties, and the other - another : 

"l iterary" and "practical " ;  but  the most moderate organizatonal analysis woul d  have shown 
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that l i terary ac t i v i t i e s only serve for the organization of the same practical activ i ties and 

cannot consti tu te a special system ; and the historical experience of feudal ism with its struggle of 

the "sp i r i tua l "  and "secu lar" centers shou l d  have been a suffic ient  warning. The double-cen

tri sm had severe ly aggravated the internal strife between the two hard ly  outl i ned trends wi th

in the party and caused a great waste of energies, which were needed for the external struggle -

and th is  helped to create a spl it  i n  the party. I n  view of th i s  severe experience, double

centrism was unanimously rejected after two years ; but the same cou l d  have been done 

from the very beginn ing with great benefits to the cause, if the party were bu i l t  according 

to sc i e n t i f ica l l y  -organizational princ ip les, on the basi s  of past tektological experience of 

man ki n d, and not gropingly, through i nst inctive attempts and rejection of forms which turned 

out to be in fact unfortu nate and onl y  succeeded in bringing harm. 

S im i lar errors, on the part of ind ividual s  and entire col l ectives, are al ways possi ble and 

wi l l be repeated for as long as the organ izational consciousness of people i s  not shaped into 

a prec ise and strict science. 

We have mentioned the universal scale of egression. At the same time we have ex

p la ined the i nevitable limit to any given egression. There is no contradict ion here if we take 

into account the fact that though the scale rel ating to our un iverse, to the field of labour 

and experience of mankind, is continual ly  unfo lding, i t  remains nevertheless l im i ted at any 

given time. The universal egress ion is t h e  con nec t i on  of m an k i n d  a n d  ex te rna l  

natu re. The human col lective, in  al l i ts  practice and cogn i tion, appears a s  the organizing 

cen ter for the rest of nature : it "subordi nates" nature and "ru les" over nature to the extent 

of i ts energies and experience. These expressions are metaphors which are taken from so

cial l i fe and from au thoritarian forms ; but here the real l i n kage i s  expressed- the universal 

egression ,  whose boundaries are continual l y  broadened, is forged by l abour and thought. 

Mank ind i s  i n  a "struggle" with nature ; th is i s  also a metaphor expressing a disorgani

zing corre lation ;  inasmuch as disorgan ization ex ists, egress ion, of course, i s  absent, because 

there i s  not a s ingle $ystem. Bu t inasmuch as the labour col lective "conquers" nature, gains 

mastery over the various activi ties of nature and concentrates them as i ts own activit ies, it 

becomes the central, determining canplex for the "conquered" complexes of natu re :  a s ingl e  

egressive system is  formed here, and  besides, what i s  espec ial l y  important, this  system i s  

characterized by  a chain egression. 

Other animal s, i n  their struggle for survival , also master var ious activities and resis

tances of  the surrounding environmen t :  they bui l d  dwe l l i ngs, and gather suppl ies, etc. But 

,m i mals  cannot succeed in what man has succeeded, and what consti tutes his basic disti nc

tion from the animal worl d :  to make th is  egress ion a chai n egress ion - having mastered cer

tain  compl exes of external  activi ties, to ru le with their aid over others. Therei n l ies the objec-
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tive s ignificance of the util ization of instn.ments. The animal organ izes elements of the environ

ment only by means of the organs of i ts body ; man with an aid of h is organs controls i nstru

ments, and by means of instruments contro l s  other external objec ts :  in egression there was 

added sti l l  another l i nk. The resu l t  i s  a tremendous broaden ing and departure from the con

stra ints which are posi ted for an imals by the l im i tation of their organs. 

In th is respect,mankind had experienced one grandiose revolu tion ; that is , the transi

tion from manual to mach ine production.  In manual l abour, organs of the human body con

trol the i nstruments di rectly ;  thus, the number of instruments in  action cannot exceed defin i te 

l imits, on wh ich then also depend the l im i ts of human "mastery over nature. " I n  mach ine 

production a new l ink of egression - a mechan i sm - is introduced between the hand of man 

and the working tool. Thus, a new broaden ing of egression is a l so achieved, and qu ite a s ig

n ificant one at that: the mechanism is free from the biological l im itation of organs of the 

body and  can control a t  the same time an indefin i tely large number of  instruments. Sub

sequently, the egression devel oped i n  a form of a chain of mechan isms, where some of them 

put into motion or regulated others. I n  th is  way machine technology creates conditions for 

an indefinitely growing  concentration  of the activities of nature in the service of mankind -

for an organization of the wor ld  under its control .  

3.  T h e  O rigin a n d  S ign ificance of Degression 

I n  the preceding discussion we have often encountered the notion of organizational 

plasticity. It denotes a mobile, flexible character of coup l ings of the comp lex, and ease i n  

regrouping of i ts  elements.  I t  has a tremendous significance for organizational develop

ment. The more plastic is the comp lex, the greater is the number of combi nations that can 

be formed under any conditions which change i t, the richer is the material of selection, and 

the faster and more ful ly  i s  its adaptation to these condi tions. For example, the concentration 
of activities at those points where i t  is requ i red accord ing to the law of the min imum, i .e . ,  

where, l et us assume, external influences threaten the deslruction of a part of the complex, is 

possible only with an appropriate p lastic i ty. If l i fe conquers dead nature, if the fragi le  

human brain has mastery over fire ancl stee l ,  i t  is prec i sely because of its plastic ity. Plasti

c ity of the l iv ing protoplasm is  the basis of the entire biological and social evo lution. 

Tektological progress, based on plastic ity, leads to complexity of organizational forms, 

since adaptations to newer and newer changing condi tions are accumulated in them. I n  i ts 

turn, complex ity is favourable to the development of p las tic i ty, s ince i t  enl arges: the richness 

of possible combinations. Therefore, i n  general, the h igher is the level of organization, the 

more complex and plastic i t  is. 

But there is also another aspect: para l l el w i th these pos itive featu res there grows 
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one, a l so qu i te important, negative property : " tenderness" or "vul nerabi l i ty" of organiza

tion. The mobi l i ty of e lements permits also a relative ly  easy destruction of connections 

among them ; and the complexity of internal equ i l i bria of a system also means the ir  relative in

stabi l i ty. A viv id  i l l ustration of this is the human bra in .  This is the most h igh ly  organized 

of al l b i o l o g i ca l  complexes, the most in tricate, the most p lastic, bu t also the most tender 

complex ; it can be disorganized by the most ins ign ificant harmfu l  influences once they 

gain  access to it.  

One of the most typical tektological contradictions is here before us : the growth of 

organ ization in certa in  directions is ach ieved at the expense of its reduction in others. From 

th is contradiction a problem springs up wh ich must be resolved by o r ga n i z a t i o n al deve

lopment ;  the problem of course, in the objective mean ing of the word, denoting precise ly 

the necessary l ine of devel opment. Let us e luc idate th is more concretely. 

Let there be a l iv ing free cel l i n  the water environment, one of the s imp lest orga

ni sms, a m icroscopic being of protoplasm in a dynamic equ i l i br ium with i ts environment. 

The equ i l i br ium reduces to an exchange of substances and energy. The cel l assim i lates 

some materials from outside and discharges others. The l atter are general ly  denoted as 
"skeletal " products ;  they are the resu l t  of decomposition of tissues of the cel l itse l f  and the 

waste matter from processing the elemen ts of the environment captured by it. Some 

. of these skeletal products are di rectly harmfu l to the cel l ;  they are " toxic, " they destroy 

it if they accumulate in it or come in contact with i t ;  others are more or less neutral ; al l 

of them, i n  general, are characterized, of course, by a lower l evel of organ ization i n  compa

rison with the protop lasm. The products which are more neutral may temporari l y  accumu

late around the cel l ,  or even inside i t, withou t  a special damage to it.  With their  l ower l evel 

of. organization, some of them may turn out to be consi derably more durable in  relation 

to many influences which are destructive to the cel l .  I f  th�:se influences, be ing d iverted 

against the ske letal products, are thereby paralyzed and do not reach the cel l ,  then  for the 

cel l this is a stra igh t  vi tal advantage, and the processes of selection wi l l  cont inue in th i s  

di rection in  order to mai ntain, to a certai n extent, connections between the cel l and such 

ske letal products. For example, if l ime sal ts are dissolved in the water environment, then 

the cel l ,  d ischarging carbon dioxide during i ts breath ing, inevitably deposi ts inside and a

round  itself carb o n i c l i m e ;  th is l ime is able to serve as a protection for the cel l ,  form

ing an external s ke leton, or to enlarge the mechal'!ica l  stabi l i ty of i ts form when deposited 

ins ide. L ime skeletons of many rhizopods were formed i n  th is way, for example, those, 

w h i c h  a re  com posed of chal k layers - and also skeletons of some pol i ps and m an y  

mol l uscs. I n  other cases, a simi lar role i s  performed by other discharged substances : cel l u

lar tissue forming the external membrane of most p lant cel l s, s i l ica w ith some s implest 

cel l s ,  ch i  t ins i n  the case of crawfish, spiders, and i nsects, etc. 
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Man possesses an external ske leton of a corneous tissue of epidermis and bones ly ing un

der it - the spine and others. The first protects the body from most of the harmful phy

sical and chemical i nfluences, the second gives i t  a general mechan ical stabi l i ty. But it 

shoul d not be thought that these are fundamenta l ly differen t organizational adaptations :  

their ro le i s  i n  essence homogeneous. I f  the body i s  influenced, for example, by mechani-

cal forces aiming to break or deform it, then these forces encounter a resistance at first in 

the skin with its epidermis ; when, however, th is turns out to be inadequate, then due to 

the resi l ience of the ski n  and softness of tissues under i t, these forces, wh i le  not yet break-

ing connections of the tissues and only deforming them, are passed on to the internal, osseous 

skeleton, whose firmness usual ly  paralyzes them, conti nu ing the function of the external , 

skin skeleton. I n  different animals this or that ske leton serves as a substitute for the other; 

for example, i n  the case of i nsects the ch i tinous membrane a n d  o f  m ost  m o l -

luscs the she l l  make th e  internal s keleton superfluous; b u t  i n  the case of cuttlefish, th e  so

called "bone" is its s ke leton, which is composed of carbonic l ime, and not from ph os 

pho r ic-ac i d  l ime, as i s  the case wi th ou r  bones; in  essence, th is is an internal shel l i nstead 

of an external one ; it provides stabi l i ty to the soft body of the mol lusc against the influ

ences which deform or break il 

I t  shou ld be noted that we now use the words " i n ternal " and "external " i n  their 

usual , spatial sense ; but for tektology, the science about organizational relationships, the i r  

meaning must inevitably be a different one .  The microbes of various i l l nesses are spatial ly  

located inside the body, but tektological ly they are an external force to it, for they do not 

belong to its organization ; this is another organizational form al ien to the body and con

tending with· il On the other hand, if  several workers work at one mach ine, then as far as 

their system of col l aboration is concerned, the ir relation to this  mach ine, which bi nds them 

together, is an internal connection of the system, a lthough this  is a re l ation to a spatial l y

external objecl And from this  point  of view the  spati al l y- internal skeleton is, of course, a 

protection against external disorganiz ing influences. 

Further, there are no bases for contrasting tektol ogical ly the protective and offensive 

functions of the ske letal parts. For example, the role of c laws and teeth appears to be 

qu ite different from the role of other corneous and ske letal e lements. But for organ i

zational science a l l  activ i ties and resistances are correlative, so that the difference between 

the protection of p lastic parts of the system from activi ties against wh ich they are not able 

to resist on their own, and the overcoming by them of resistances which they cannot over

come directJy reduces to the  choice of a point of view, so to speak, or the position of the  

investigator. 

Skeletal complexes shoul d  not necessar i ly  be perceived as being firmer or harder i n  

a mechanical sense. When a pursued cuttlefish surrounds itslef wi th a c loud of i nk-l iqu id ,  
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making the water opaque so that the efforts of an enemy cannot be precisely directed and 

fai l  to ach ieve the i r  objective, this is also a temporary external s ke leton of the cuttlefish, 

oppos ing only a special group of destructive environmenta l  forces, the energy of animals 

wh ich are gu ided by s ight In the case of some animals ,  the zone surrounding them of spe

cific smel l ,  repu ls ive to other an imals is the same k ind of an "external skeleton" ;  even the 

colour ing of some harm less insects, imitating the colour ing of other poisonous ones, and 

thus deflecti ng an attack of many predators, etc., i s  such a ske leton. 

Such is  the typical origin of "skeletal " forms in the rea lm of l ife : they arise at the 

expense of the organizationa l ly lower groupings, wh ich are d ischarged, or "disass imi lated" 

by p lastic complexes. However, they are much more widespread than this -- plastici ty 

and firmness are pecu l iar, in various degrees, to al l the levels of organization.  Therefore, 

we shal l  rep lace the customary, but qui te n a rro w designation of the "ske letal form" 

by a new term - "degression, " which means i n  Lati n - "descent down ,"  without impart

ing to it, of course, such a negative meaning as i s  imparted to such rel ated words as "degra

dation" (decl ine) ,  or " regress " (backward movement) . On the contrary, degrcssion is an 

organ izational form of a tremendous positive significance : on l y  degression makes a higher 

devel opment of plastic forms poss ible, fixing, securi ng their activi ties, and protecting 

tender combinations from their rough environment. 

Hence, we have a gigantic breadth of appl ication of degress ion i n  the technical l ife 

of society. Here belong c loth ing - an additional external skeleton of the body· - and a 

dwel l ing, an analogous skel eton of a higher order ;  cases and boxes for the preservation of 

a l l  ki nds of products of labour, and vessels for l i qu i ds, etc. Here, natu ral ly, the material 

for degression may be of other than "skeleta l " origi n ,  not from waste matter of the vital 

exchange with the environment, but genera l ly  any material wh ich is su i table for the techni

ca l  problem i n  question. This relates not on ly  to human technology, but equal ly wel l to 

its embryos in the animal kingdom. Fistu lar worms, certa in l arvae and other animals make 

protective casings for themselves out of whatever hard partic les c an  be fo u n d  - gra i n s  

of sand, tiny she l l s  and b i ts  of wood, etc. , and they usual ly  d o  th i s  b y  sti ck ing them 

together with special secretions. Nests of bi rds, h ives of bees and wasps, and other s imi lar 

structu res - col l ective external skeletons - are bu i l t  main ly  out of suitable e lements of the 

external envi ronment ;  although here the discharged skel etal substances in the form of 

cement are also sometimes intermixed. 

As far as inorganic nature is concerned, we can cons ider the hard bed of a l ake or · 

river channel as a natural vessel for wate r ,  protecting the form of the p lastic l i qu i d  com

p lex ;  and when a part of water freezes on the surface, the ice complements th is degres

s ion. Even the surface l ayer of l iqu ids, in general , with i ts special mechanical properties 

mak ing it a sort of stretched resi l ient membrane, performs analogous functions ;  for an 
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individual drop of water i t  forms a k ind of an i nvisi b le  vessel ,  determ ining and to a certain 

extent protecting its  form. 

Symbols of various kin ds, in particu lar the most typical and widespread of them -

the word, represent an extraordinar i ly important and in teresti ng case of degression. The 

word is a pecu l iar center un iting a whole series of notions, their entire "association" ; 

for example, the word "man" binds together for our psychics thousands, perhaps, m i l l ions 

of notions about peop le  existi ng now, in the  past or i n  the fu ture, taken from the most 

different stages of their development and under the most different condi tions. This i s  a 

center, but not an egress ive one ; the un i ting role of the word is not based on i ts h igher 

level of organization, but on its greater stabi l ity  and firmness. Notions, mental i mages and 

memories of derivative complexes, grouping i n  masses, at times quite countless, i n  asso

ciation "according to l i keness, " i n f l u en c i n g  each oth e r  a n d  i n ter-m i n g l i n g ,  h a v e  a 

tendency to disintegrate in the psych ic  env i ronment. Again and again rising from among 

others, they are reproduced partial l y  each time  and with variations; their chains i nter

twine; their accumulation would  have final l y  produced as a resu lt  a completely confused, 

chaotic tissue, if  they were not bound and retained in separate groups by stabl e, fi rm  com

plexes : words, and also other symbols, such as, for example, scientific signs and schemes, 

and works of art, etc. 

The symbol i s  a complex wh ich is general ly not more h ighly organized than any of 

the notions un ited by it; it i s  enough to compare even the same word "man" wi th a con

crete psych ic image of man. And it woul d  be i ncorrect to say that the word "determines" 

changes of the notions connected with i t; this  a lso does not happen because the word is  

incomparably less changeable and l ess p lastic then they are ; and such are a lso other symbols. 

The point i s  exactly i n  th is stabi l ity : symbols fix, i .e . ,  fasten, hold and protect from decay 

the l iving plastic tissue of mental images, complete ly analogously to how the skeleton 

fixes the l iving, p lastic tissue of the  col loidal proteins of our body. 

Usual ly it is said of symbols that they "convey" their content. The term " to convey" 

refers to a definite social connection : the  connection of mutual understanding, i . e. ,  psych ic 

intercourse and transfer of al l k inds of experi ences among members of the social whole ;  

with the a id of symbols, especial l y  words, people communicate them to each other. And 

indeed, the origin of symbols i s  socia l : i t  i s  exactly the social need in securing and fixing of 

the labour experience that became the  in i tial poi nt  of their development. It i s  qu i te natural 

and clear that only the fixed material of experience can be communicated from one man to 

another and stored with in  a col l ective; and, on the other hand, only the soc ial retention and 

col l ective storage of experience and of i ts forms brings this  material into the field of science, 

any science in general, and tektology in particu lar :  purely ind ividual retention and storage 

would have had an i nevitable end with the death of the organism. 
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I t  is interesti ng to note that the basic groups of these forms of degression, the  words, 

also origi nated from pecu l iar "wastes" of human evo lution. According to a bri l l ia , J t  theory 

of Ludwig Noire, "the original roots" of speech were labou r interjections and i nvol untary 

shouts accompanying a col lective action :  these shouts were by themselves understandable 
to al l through the designation of corresponding l abour acts. So, for exampl e, we also, not 

see ing workers beh ind the wal l ,  but hearing the sound "ooh, " escaping  from them would  

have guessed that they pulled sanething with effort; or, on board sh ip, from the sound "hop

la, " we woul d  understand that sai lors are l i fti ng someth ing heavy ; this comprehension was 

the in i t ial point of development of such sounds into words and i nto e lements of speech. 

But such interjections are brought about, i n  essence, by "superfluous" and "unnecessary" 

muscu lar contractio ns : besi des the musc les which work  strictly  for a practical aim,  other 

muscles al so contract - the vocal cords, throat muscles, tongue, and l i ps, etc., and as a con

sequence the ai r expired from the chest produces qui te a defin ite sound vi bration wh ich is 

apprehended by al l who surround it. P h y s i o l ogy expla ins that such "superfluous" con-

tractions occu r with any moderately s ign ificant effort :  they are the resu l t of the " i rradiation" 

of  n e rv o u s  exc itation in  the motor centers of the brain, i .e. , th i s  ex c i ta t i o n,  b e i n g  

not l im i ted b y  the basic working centers, spreads from them through associative s ide-paths to 

other sufficiently c lose parts. I rradiation affects now these and now those muscl es : with 

l i fting  of a great weight, the face becomes distorted and the feet tremble ;  with writi ng, 

ch i l dren unaccustomed to it put out their tongues ; with a gymnastic mode of l i fting one-

self  up by hands, the feet twi tch, etc. ; sound reflexes are on l y  a particular  case. A l l  are, 

of course, an unnecessary waste of activ ities of the organism , and, in general , the evolu

tionary process rejects them, or, more correctl y, reduces them to a m in imu m :  so-cal led 

pur ity or d isti nctness of movements i n  gymnastics or work  reduces to the contraction of 

on ly those muscles wh ich are strictly necessary for the performance of the task;  reflexes of 

i rrad iation are rejected as the skeletal e lements are also rejected. But, as we see, in the 

social evolution of people a part of these reflexes, namely the sound, is used for the  reten

tion of experience of l abour processes, i .e. , the experience of motor efforts, which i s  the 

basis of any experience in general . Let us take the Aryan root " ku "  or "sku . "  from which 

in Russian, Lati n, German and other related l anguages a mul ti tude of words originated with 

the meaning " to dig" and various words s im i lar to it. I ts  origin was, probably, a sound 

escapi ng from the worker as a resu l t  of pressu re of the chest against some prim i ti ve i nstru

ment which was used for digging, a prototype of the spade. Already then many of the  

various labour reactions were fixed by  th i s  one "word:" The  execution o f  the act o f  digging 

by each worker was evidently changing as i t  was perfected ; and with various peop le i t  was 

genera l ly even more different. But l ater the same word denoted al l that
! 
was ab le to cal l 

forth i n  man a l iv ing, " impel l ing notion " about the act of d igging :  not 9n ly  its  perfor- . 

mance by the mentioned i nstrument, but any d igging, even by hands, consisting of com

plete ly d ifferent m01ements ;  subsequentl y, scrapi ng of a cavity in  a p iece of wood or stone 

(the word " to scrape" is of the same root not in vai n) ; l ater, the analogous work not of man, 
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but of a mole or a shrew; later, the instrumen t of digging itself; the dug up earth ; and the 

cave, though of a natural origin, etc. To the ch i l d ish impu ls iveness of the savage, any such 

perceptions or even a l iving image of anyth ing s imi lar was sufficient in order to provoke 

In his brain an invol untary impu lse toward an act of digging, and with it also an impu l se to 

pronounce the "word" in  this i ts prim i tive form. 

It is c lear how much more stable was the "word" than that "content" wh ich was 

formed by il Nevertheless, of course, al l this  was s ti l l  a relative stabi l ity .  The nervous· 

muscu lar reaction itself, creating  the word, does not occu r  each time in  absolu te ly the same 

way, but with defin i te changes under different cond i tions ; that is why the sounds of 

\\CJI'ds also change; on such changeabi l i ty the entire h istorical development of languages i s  

based ; the selection acts in  such a way that a defin ite change in the original root is bound 

with a definite change in  the complex of notions wh ich is "conveyed" by it The degree 

of th is and that changeabi l ity  is different - it is considerably lesser for the word than for 

the secured content; and th is is exactly what is needed for degress ion. 1 

The most extensive and at the same time the most p lastic system with which cog

nition may deal is the system of experience in its l iv ing, unfold ing whole :  the total i ty of 

things and images, access ib le to the exertions and thought of mankind and to its organizing 

efforts. The content of th is system i s  constantly changing :  each moment brings into the 

fiel d of experience new combinations of acti vi ties carrying away certain former ones. The 

"external environment" of th is system is al l �at has not been ach ieved and is u nknown, 

and al l  that sti l l  l ies outside human effort, perception, calcu lation and foresight;  our worl d, 

the world of physical and psych ic experience as a whole, expands i n  the col lective struggle 

with this environment and in the process of our conquest of this environment. And i t  is 

never poss ib le to envisage ei ther the extent or the significance of the new things that wi l l  

enter the field of labour, to what elements the investigat ion w i l l  reach , and what combina

tions and forms wi l l  be created. I t  is c lear that degress ion is ind ispensable for such a 

system- a degression which would be able to fix both the old and the new, and which, 

whi l e  not permitti ng the entire content of our experience to dissipate in infini ty and u n

certainty, would  expand itself together with the environment, indefin i te ly and l im i tl essly, 

as much as it may be necessary. The spatial net and the  ladder of time are exactly such 

universal forms of degression. 

!when a nervowrmuscular word reaction occurs at a weakened level, sounds may not appear at all: the 
word is not "pronounced," but is only "thought" of, and is inaccessible to other people. Thought 
is internal spe ech. Its elements -"concepts" - are, consequendy, also degressive, "s"keletal " 
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Space creates a kind of ind issoluble net from threads and abstract l i nes, going in three 

basic d irections ( length, width ,  height) and constantly crossing each other. I n  the loops of 

this fabric are p laced, receiving a definite l ocation thereby, al l sorts of th ings and images, 

s im i lar to geographic representations wh ich are located on a map i n  the l oops of an indexed 

net. Time is  represented in the form of a con ti nuously r is ing ladder with countless steps 

moments ;  each of them serves as a support for secur ing facts and events. W h a t  i s  n o t  

related to this net and this ladder i s  lost for human experience, diss ipates and i s  irretrievably 

lost, as are l ost forgotten dreams. 

I n  order to reach a un iversal scale, th is and that degression must unfold  without l im it  

How is th is rea l ized? Through a periodic structure, i . e . ,  a homogeneous repetition of  corre

lations. Two neighbour ing l oops of the spatial net are tied together in exactly the same way 

as any other two neigh bouring loops ; two successive steps of the l adder of time - in an 

identical way as any other two successive steps. W i th such a form of organization new l i nks 

can be added to it in a l l  d i rections without end. 

Bu t from th i s  another, special uncertainty and i nstabi l i ty must spring up. Homoge

neous, repeat ing correlations are in themselves indistinguishable for human consciousness ; 

and i f  they arc in term ingled for i t, then the p lastic content of human experience must al so 

merge and diss ipate. Consequen tly, for th is un iversal egression sti l l  another egression is also 

necessary , which wou ld fix i t  and gi ve i t  a strict certain ty ;  i .e., the egression of a h igher or

der. I f  space and time are the skeleton of l iv ing experience, then th is skeleton needs a 

backbone . I t  is necessary to have stable and immovab le  l i nes i n  space and i n  time - a firmly 

establ ished moment from which to depart and to which to r e fe r, as i f  securing every

thing e l se with their aid. These are so-cal led universal coordinates of space and time;  such� 

for example, are the l i nes of north-south, east-west, up-down, the moment of the "B i rth of 

Christ, " or any other "era," in every-day experience. Astronomy establ i shes scientifical ly 

s im i lar coordi nates ; for it ,  the haven of immovab le stars and the  regular  motions of cosmic 

bodies serve as such a firm base. In the memory of mankind the out l i nes of star c lusters 

have not as yet changed noticeably-so insignificant, althou!tl enormous from our point of view, is 

the speed of thei r motions when compared with their col lossal d istances that the structural 

l i nes of th i s  system are for us practical l y  unchanging. On the other hand, if  we take the 

mu tual location of planets, the Sun and the stars at any moment, then i t  wi l l  not be re

peated in stric tness ever agai n ;  th is location can also be taken as a defini tion of one stable 

point i n  the chain of moments i n  order to calculate other moments from th is poi nt  in  

both di rections; and i t  wi l l  turn ou t to be an "era" of a precise calendar. Any poi nt in 

space and any moment i n  time i s  bound with the universal coord inates by means of measures 

wh ich arc used to calcu late distances between poi n ts and i n terval s between moments. 

Such is the scientific, i .e., col lective ly worked out human system of coord inates. 
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And their first, in i tial system for any indiv idual organism reduces to the basic d irections of 
the body itself. The constancy, however, of these d i rections depends on a stable mutual po
sition of parts of the body;  and th is stabi l ity i s  determined by the structure of the skeleton ;  
and for man, i n  particular, the main coordinate, a vertical l ine (up-down) ,  corresponds to  the  
normal position, depending on the anatomy o f  h i s  spi ne. Consequently, our comparison of 
the universal coordinates with it is not an acc idental, s ingle  metaphor; i t  is, indeed, the biolo

gical origin of our universal coordinates of experience and their vital prototype. 

Various elements of substance and energy constantly enter our organism and con
stantly are removed from it.  I n  th is continuous, agi tated cu rrent the storage and accumu la
tion of any activi ties are only possible thanks to the skeletal tissues which fix them and 
support the form of the whole body ; without these tissues the organism wou ld  have d is
integrated just l i ke a river when it is deprived of i ts hard bed. I nto the system of experience 
newer and newer elements of activities also continual ly  enter from the ocean of the inacces

sible and the unknown surrounding it; and other elements depart from i t  thereto. No storage 
and accumulation of experience wou ld have been poss i ble, and our entire experience woul d  
have dissipated into chaos, if  every content were not fixed i n  experience by a l i n kage with 
definite points in space and moments in time, and if i t  were not put into ready, firm 
frames of th is universal skeletal tissue, which is more durable than steel and diamonds, wi th 

all the "perfection" of their structure. 

4. The Devel opment and Co ntradictions of Degression 

Let us investigate a typical development of degressive systems. Each such system con

sists, as was explained, of two parts: a more organized, but less stable part in  relation to cer

tain destructive i n fl u e n ces ;  we  w i l l ·  d e n o te i t  as a "plastic" part, - and a l ess organized, 

but more stable part; we wi l l  denote i t  as a "skeletal " part. Let us assume that the entire sys

tem is general ly under conditions of positive selection ; how wi l l  it change? 

If  there are no special conditions particu larly favourable  to the skeletal part then, 
evidently, the processes of growth and compl ication wi l l  be stronger and faster i n  the p las
tic part which i s  more organized and better able to assim i l ate ; the skeletal part, which i s  
less able to  assimi late, must then lag behind. Their former equ i l i br ium, consequently, i s  
disturbed : the "skeleton," b ind ing the  plastic part of the system, a ims to conta in  i t  w ith
in  the framework of its form, and thereby to retard i ts growth, to de-limit its development. 

This theoretical conclusion i s  quite justified i n  real ity ;  there are numerous examples 
of th is in al l the fiel ds of experience. So, i t  is exactly  the osseous skeleton which is the 
basic reason for a hal t in the growth of the enti re human body : when the bones ful ly 
harden ("ossification" of main parts of the s keleton), then they almost cease to devel op ; 
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and the p lastic tissues, attached to them, are hampered thereby in  their  growth, which now 

occurs with i n  narrow l im i ts, and having reached them i t  stops. The brain, for example, 

being contained from al l si des in the sku l l ,  which ossifies to a s ignificant extent qu i te early, 

increases in i ts mass more s lowly then other p lastic tissues, although .i t has a h igher organi ·  

zation than they do, - and develops predominantly i n  the d irection of complexity. The 

sku l l  of a gori l l a  ossifies even earl ier and is distingu ished by a tremendous firmness : it is 

much thicker than our sku l l ,  and where we have "seams" which s l ightl y  en large the  p las

tici ty, the gori l l a  has thick and high bone crests. Because of this the growth of the gori l la's 

brain stops at qu i te an early age, and the size of i ts b ra in is comparatively smal l er than in  

man ,  several t imes smal l er. The external ske letons, chi tinous and corneous covers in  many 

i nsects, c rustacea, and vertebrates, l agging beh ind the p lastic tissues in the process of growth, 

begi n to vi tal ly hamper them ; then these casings must be broken and rep laced by new and 

more spacious ones, v.hich usua l ly  happens from time to time. With certain snakes a s ingl e  

o r  several r ings of  the snake's former slough remain wh i l e  the body continues to  grow; 

these rings progressivel y squeeze the body, not on ly  because of the lack  of stretching, but 

also because of drying up and compressing; then the snake perishes due to the loss of 

connections with the mechanism of nutrition. 

The same is true in  other fields. The cloth ing of a baby does not grow with his body ; 

i t  expands a l i ttl e at best, and then increas ingly hampers h is  movemen ts or tears. A dwel l 

ing does not en large wi th the growth of i ts i nhab i tants ;  hence, by the way, spr ing up  al l 

the crue l  consequences of the congestion of peopl e in l arge cities. Also, a vessel does not ex

tend with the addition of a l i qu id ;  and even if i t  extends as, for example, does a rubber 

vessel with i ts e lastic wal ls, then i t  sti l l  h inders the accumulation of l i q u i d  by its pressure, 

or stops its  inflow at a defin i te level, or bursts. S imi lar ly, a hard river bed, the natural 

vessel of the flowing water, opposes the increase of the water mass ; the tighter and more 

abrupt is the river bed, the greater is the oppos i ti on, i .e . ,  the more degressively it embraces 

the water. Moreover, an i ncreased inflow of water l eads to a growth in the speed of its  

cu rrent, i .e . ,  to a more energetic removal of water ;  a t  the same time, the destruction of 
shores becomes more intens ive. I n  this destruction the contradiction of system ic deve l 

opmen t between the plas tic and "skeletal " parts of the comp lex is expressed. The ice cover 

in tens ifies th is contradiction by making the degression more comple te and more c losed ; 

the spri ng flood graphical ly reveals it by break ing up  the restrain i ng  ice, as the growth of 

the snake breaks up its slough . 

An espec ial ly importan t and interesting case present social degression- the realm of 

" ideologies ."  

We have seen that symbols i n  general, and their mai n group, - words and concepts 

- in particu lar, perform a skeletal role for the socio-psychic content. All and any ideology 
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is formed from such elements and symbols of various kinds : opi n ions, theories, and dog

mas, just as rules, l aws and other norms are formed from words-concepts; artistic com

plexes are formed from special symbol s of art Consequently, the nature of ideologies 
Is general ly  degressive, skeletal, with al l the related features. This is supported at every 
step by concrete investigations. 

So, beginn ing with the s implest exampl e, the word not only secures the l iv ing content of 
experience, but a l so  hampers the future development of experi ence by its conservatism. 
I n  sci ence and phi losophy, the customary but obsol ete terminology is often a seri ous 
obstacle to progress, preventing the mastery over new material, and distorting the mean ing 
of new facts which i t  cannot express fu l l y  and precisely. But th is contradiction appears even 

m ore v iv id l y in the development of more compl icated complexes - ideas, norms and 
their systems. The term "ossification of dogm a , "  which is used in reJation to rel igious, scientific, 
juridical, pol i tical and social doctrines, is not in vain borrowed from the physiology of the 
skeleton : their l agging beh ind in the process of evolution from the l iving content of l ife; 
their retarding rol e  is tektological ly  the same as that of any other s keleton. 

D ogm a is a system of theoretical ideas and norms, embracing a certain l ivi ng 
content, a definite sum of cogn i tive and practical material . Thus, the dogma in rel igious 
systems, at first verbal, and then fixed by sacred books, formal ized the historical expe-
rience of nations and secured their  mude of l i fe, their economic and pol i tical organiza-
tion, and, often, even the methods of technology. A l l  th is was contained in the rel igious 
dogma, and al l  this  was changing, of course, much faster than the dogma itself. There 
occurred a divergence between i t  and l ife, and its conservatism restrained and retarded the 
development  of l i fe, as did, for example, the <:athol ic ism of Europe during the Midd le  Ages and 

the beginning of the  New times, the orthodoxy here, and the bibl ical and talmudistic dogma 

- to this day among the mass of j ewish people. The new l iving content, bursting  out of 

the framework of the ol d dogma, created new ·degressive forms for itself: along with the  
rel igious systems of  i deas and norms there were worked ou t  sci entific and phi losophical 
ones. The former dogma, separati ng i tself from the growing practice and experience, was 
thereby deprived of nourishment and atrophied ; the new systems captured al l that was 
more and more vital, and the o ld  content, which was thus partly absorbed and partly 
made obsolete, dis integrated. For example, for a catho l ic of the Middle Ages, the scrip-
tures determined cosmogonical, astronomical, and general ly, biological views, etc. ; and i n  
our time even the most devout cathol ics, 'more o r  l ess educated, adhere to scientific ideas 
and theories in all of th is ;  the dogma of the scr iptu res in these fields of 'knowledge be
came, as it is usual to speak, a "dead letter, " i .e. , symbols wi thout content, an empty and 
dried up membrane. Cases  w e r e  also observed, such as the divine worship  and sacred 
books of the fire-worshipping Persians, when a part of the symbols lost through distortions 
and obl ivion any meaning, and no one, not even the custodians of the ancient dogma them-
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sel ves - the pr iests - can undemand, i . e, relate to them any, even the antiquated content 

In a si m i l ar way, a jur idical a moral norm often l oses its previous content :  the pro

gress of l i fe n o t  o n l y  advan ces the relationships wh ich cannot be contained in it any 

longer, bu t also creates new norms wh ich regul ate the enti re content relating to it previous

l y  togeth e r  with a new content that has emerged;  the o ld  norm does not then bind, or 

bi nds very l i tt le that is v ital ; such, for example ,  is the preservation of positions wh ich 

became "sinecu res, " id leness, - titles correspond ing  to v an i s h e d  s o c i ii l  fu n c t i o n s

formal i sm in the conduct of business wh ich had l ost i ts s ignificance, but wh ich is practi· 

cal ly  restra in ing - that wh ich i s  wel l  d e s i gn  a te d as " l i fe l ess formal ism, " or the "power 

of the dead l etter, " etc. And where new norms have not yet been completely formed or 

have not been adequately secured in l i fe, then the obsolete norms may perform qu ite a 

destructive role for the growing life - as, for example, the l aws of the noY( worthless, but 

conti nu ing to ex ist governmental structure of our pre-revol u ti onary Russia, or the ru les of 

moral i ty of the l ower m idd le classes under contemporary tendencies i n  the fami l y  l i fe of 

the working c lasses, etc. 

There were cases when obsolete rel i gious and pol i tical forms had arrested the deve

lopment of entire societies, and even led to a prolonged decay of entire countries. I n  Spain 

of the XVI I • XVI I I cen turies, the vestiges of cathol ic i sm and feudal ism d id almost what 

the remnants of the dead s lough do to the organi sm of a snake. 

So far we have considered cases when the system as a whole finds itself under the 

conditions of posi tive selection. The regu lari ty is the same under the general conditions of 

negative selection : the plastic part succumbs more quickly to destructive influences, the 

skeleta l ,  bei ng more stable, J ags behind. For examp le, wi th the  i n tens ifying exhaustion 

of the organism, the internal and external ske leton is sti l l  preserved for some time in almost 

the origina l  form. Also, wi th a gradual dec l ine of organi zations of a social type, their formal 

aspect decays more slowly than its vi tal content. 

Such are the systemic correlations in the  deve lopment of degression. We see that 

contradictions are tektological ly inescapable here, and that they emerge from the very 

nature of degression. I t  is possible, however, to reduce them to the lowest magni tude, and 

to constrain the waste of activities with i n  the framework of what is abso lutely necessary 

through the knoYAedge and understanding of the ir  s ign i ficance and regular ity. I t  is here that 

systematized tektological knowledge is requi red. 

Thus, in the fie ld of social degressions - pol i tical forms, l egal i stic and o t h e r  

norms, and various doctrines, etc., - tektology wi l l  al l ow a n  objective i nvestigation of 

each case with respect to the content which a given degress ion has organizational ly  secured 
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from the very beginn ing, the preservation and changes in this content, addit ions and subtrac

tions from it, the correlation of a given form with a given content, the possib i l i ty of another form 

more suitable for it, and the firmness of the former form and the timel iness of its destruction, 

etc. During th is practical , scientifical l y  based d i rectives automatical ly emerge. 

Tektological knowledge can be app l ied  even more broadly  to organizations wh ich are 

structured formal ly  and systematical ly ,  such as enterprises, un ions, parties, and scientific 

establ isments in our time, etc. Regu lations or ru les of order, official programmes, and 

technical or tactical di rectives, etc., represent their "skeletal " forms. Whi l e  these forms are 

being worked out, the question ough t  to be posited concerning the degree of their  e lasti

city, and the ease of changing them with subsequent growth and development of the orga

nization .  Usua l ly thi s  is not done, and consi deration is given only to the firmness of forms 

and their conformity to the i mmediate problems of the organization. As a resu l t  there 

may l ater occur quite severe contradictions of the skeletal conservatism - a severe expres

sion of the power of organizational l aws, hangi ng over peop le as long they themselves do 

not master these laws. 

The upbringing of ch i l dren is the fiel d where the lack of knowlecige of degression i s  

particularly tel l i ng. Here tektology must provide important and broad practical i nstructions. 

So, contemporary upbringing i ntroduces i nto the psychics of a chi l d  many ideas and 

norms of a special kind whose pu rpose is not to provide di rections for h is  futu re active 

l ife, but only to fac i l i tate and s imp l ify the work of educators themselves. Here belong, 

for example, imaginary and sometimes del i berately false explanations which are given to 

chi l dren because of excessively complex or tic kl i sh points, and many ru l es of behavior 

which would  have been unsu itable and even qu i te harmful for adu lts. These are "temporary" 

skeletal forms for the  youthful  sou l .  Obviously, scientific i deology should reduce them to 

a possible min imum, if i t  cannot remove them al together; and then it is ob l iged to take care 

of their timely removal , so that they w i  I I  n o t  b e  implanted more than necessary and have 

tim e  to oss ify .  T h is wi l l  he lp  to avoid a great waste of energy in the subsequent deve

lopment of the ch i ld. 

So, for example, the chi l d  i s  tol d  not be secretive, or that he shou l d  never tel l  a l ie. 

This is convenient for educators ; but in contemporary real i ty a man is doomed to perish 

if he is unable to h ide h is  feel ings i n  many cases, and also at ti mes to l ie expediently. The 

educator should begi n to soften these ru les appropriately ahead of time, and take the 

initiative to l im i t  them i n  a way wh ich wou ld  not l ead to demoral i zation, i .e., wou l d  not 

disorganize the soci al aspect of the ch i l d 's psychics. And to this day, even i f  th i s  is some

times done, i t  is not at al l done in the i n terests of the ch i l d, not out of concern for the 
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future waste of energy, but for petty, practical considerations; for example, the  chi l d  is 

tol d  that for the sake of uprigh tness he shou l d  not speak unp leasantly to adu lts. How 

often parents, admiring the puri ty of the soul of their ch i l dren, do not even imagine how 

costly th i s  purity wil l turn out to be to the youth at the  first coarse c lashes with l i fe 

what storm of anguish and disgust with h imsel f w i l l  be caused by the first forced violations 

of the too wel l- l earned norms. 

Another ex traordinari ly  common error is the implanting of modesty in chi l dren and 

c h a s t i ty i n  j u v e n i l es - in the form of an absolute character. Cri ses of sexual develop

ment are excessively aggravated th rough this :  a break-up of the moral ske leton to the physio

logical shock is  added. 

U p b r i n g i n g  m u st  general ly aim at the greatest fl ex ibi l i ty and e lastici ty of the de

gress ive forms of the youthful psychics. There are various means of doing  th is ;  one of 

the main o n es i s  a n  ear l y  in troduction of h istorism into the system of i nstruction ; the 

use  of v iv id  and graphic historical i l l ustrations. By carr)'ing h imsel f menta l ly  i n to the 

cu l tura l  l ife of  distant epochs of the past and  a l i en  nations, the ch i l d  l earns, a t  l east partial

ly, to put his experience into a framework wh ich i s  d ifferent from that created for him by 

his environment and provided by the school .  Th is prevents a complete ossification of the 

acqu i red  ideas and norms,and faci l i tates their transformation when th is becomes necessary. 

Such examples clearly i l l u strate the tremendous practical sign ificance of the l aw 

of degression. I n  fact,no l esser is its  theoretical s ignificance ; this  can be i l l ustrated by one 

of the moments of the analysis al ready performed by us. I t  was sufficien t to exp lai n  that 

ideas, norms and pol itical insti tutions are, in essence, degressive forms for the organiza

tion of vita l  activi ties of society, and, as concl usions, c e r ta i n  p r i n c i p l e s h a v e  e m e rged 

wh ich can be used a s  gu i d es i n  soc io - h istorical i nvestigation, and which were acqu i red 

before with great difficulty in other ways : ( 1 ) al l  these forms ("ideological") depend on the 

vita l  activi ties of society ("soc io - l a b o u r i n g " ), and are determ ined by them ; (2) i n  the 

process of deve lopmznt they are al l more conservative than the ir. socio-labouring con

tent - a p lastic part of the social system ; they are preserved even when it has al ready out

grown them ; and the time wi l l  i nevitably come when they wi l l  become a constraint and an 

obstacle to its progress, so that their break-up and destruction become an organiza-

tional necess ity. The regul arity of social revolu tions in th i s  sense turns out to be homo

geneous with the regulari ty with wh ich the  snake must from time to time shed its ski n .  

5 .  The Relati onsh i p  of Egress io n and Degress ion 

These two organizational types are by no means i n  oppositon to each other, as may 

appear at first s ight; the egress ive cen ter is far from being always more plastic than its  
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periphery - often i t  is even more conservative than the periphery ; the fixing of activ ities i s  

not in  opposition to their concentratiam - on the contrary, i t  is frequently one of the 

necessary condit ions for such concentration. The correlation of both types can be best 

of all explained by cases where the two actual ly un i te. I n  this regard, "authoritarian"  forms 

of social complexes are especial l y  important and interesting. 

"A u th o r i ty " is n o t  s imply an egressive center of some organization of peopl e, 

not simply i ts factual l eader. Let us take the fol lowing case : a group of trave l l ers fol l ows 

a guide toward a defin i te point.  Within l im i ts of the problem, the guide is an egressive 

center; h is movements determ ine the path for others, but, of course, if we designated h im 

as the "authori ty, " thi s  wou ld  have been a metaphor on ly :  i n  historical evol ution of  authori

tarian forms, th is word means someth ing more than that. The patriarch of b ib l ical times 

the first type of "authori ty" - not only dfrected the l ife of his commune practical l y :  al l 

acknowledged that he had a special right to do th is, and that he was the power; h i s  role was 

fixed in concepts and norms of the communal ideology, in the though t of the commune 

and in its  customs or morals :  the "patriarch knows and orders" ;  "al l must obey h im. " 

Obviously, th is is an egression un ited with degression;  here the d irect connection of the 

organization is  anchored by the ideological ske leton, which gives it great firmness. This 

gives rise to an entire series of i n teresting, social facts which cannot be expla ined outside of 

our point of view. 

So, in patriarachal communes it often happened that the old patriarch , bu rdened 

with age, was already u nable to d i rect the entire l abouring l ife of the commu ne, or that he 

simply became sen i le .  Another chief-organizer was put forward as his replacement to per

form the patriarch 's former practical functions. The former egression was rep laced by a 

new one, but its ideological s kel eton cou ld  not be destroyed so easi l y ;  it was too firm and 

too wel l  secured by decades of authori tarian submiss ion. The old man continues to be, 

for kinsmen and even for h is  actual successor, a central figure and a h igher, roore honourable head 

of the commune. I n  essence, th i s  is s imply a symbol of the unity of the colllfTlJne. The com

mune grows, its membersh ip  changes, its terri tory spreads out, and the relationsh ip of 

blood k insh ip becomes less c lose with each generation ; but as long as the forefather l i ves, 

he continues to embody in h imself i ts organizational un ity. He performs for the commune, 

approximate ly, the same role as not so long ago, and perhaps even sometimes today, a 

banner performs for th e fighting col l ective. When during a battle the communications 

of a detachment break-up, then its uncoordinated un i ts d irect their efforts so as to make 

their way to the point where an old scrap of the shot-through cl oth is flapping; this degres-

sive unification complements and strengthens the l iving egression, with i ts real center in 

the person of a l eader. When l i v i n g combinations give rise to con trad ictions i nside 

the commune and undermine its un ity, then the eyes and thoughts of kinsmen are d i rected 

to the old symbol of th i s  un ity:  in the presence of the patriarch the fits of host i le  
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tempers subside, conflicts soften, and the cooci l l iatay action of the real organizer now encounters 

a lesser resistance. Thanks to the conservatism of i deology, the old auth ori ty is "higher" 

than a new one for everybody. 

The process continues. The i deological skeleton remains even when the old patriarch 

has al ready d ied. There is a continued obedience to h is  l egaci es, and h i s  wi l l  is c i ted by the 

successor. A lthough the patriarch had died, the gu id ing power, h is  "authority, " is preserved 

and, besides, th is authority is h igher than the authority of h is successor. And when the suc

cessor also dies, his authority, in turn, is again held to be higher than the authority of the 

leader who rep laces h im, etc. I n  th is chain, the authority of the dead is in th i s  way raised 

above the au thor ity of the l iving, the more so, the further it  goes back into the past. The 

most remote ancestor whose legacies are sti l l  passed among the l iv ing generations, deve

lops into a gigantic, superhuman, authoritarian figure :  into a deity. Thus, from the real 

au thori ties, through the p reservation of an ideological skeleton enveloping egression and 

remain i ng l i ke an empty membrane imaginary, symbol ic  authorities of rel igious ideologies 

arise after their death . At the same time, th is posthumous preservation of author ities 

gives rise to a myth about the immortal i ty of the "sou l " :  the sou l is, so to speak, an 

organizational s ide of the human being, his gu id ing function ; because of th is, only the soul s  

of  patriarchs and l eaders have immortal i ty in i tial l y ;  and on ly l ater, with a divis ion of the 

organizational role  and with the development of a chain egression i n  society, immortal i ty 

is gradual ly  spread to the souls of other people. 1 

Manifestations of the growth of egressive variety, and ossification of degressive com

p lexes, such as symbols can also be c learly seen in  the growth of imaginary rel igious au

thorities. Gods grow and recede further and further from peop le ;  but at the same time 

the i r  rol e becomes increasingly more conservative ; the i r  authority squeezes and constrains 

v i t a l  l i fe, as l o n g  as  l i fe does not throw this authority off as the snake sheds i ts sk in .  

Thus, we see in  rel i gion with i ts  deities an imaginary egressio n ;  i n  fact thi s  is a 

degression, i .e. , ideological complexes wh ich arose on the basis of actual egressions. But 

in contemporary thought  th is kind of a tektological i l l us ion spreads even further, to most 

ideologies : contemporary thought bel i eves that i deas, norms and institutions general l y  

" ru le"  over the l ife o f  society, i .e. , organize i t  i n  conform ity with egression and not degres

sion. What is the origin  of th is i l l usion ? 

1 At first this is, generally speaki ng. n ot immortality, but only a posthum ous life of the soul, more or 
l e s s  prolonged, a fter which the soul also dies: you see, sooner or later the memory o f  the �cestor
organ izer also disappears, his guiding legacies die off and are forgotten . . .  For more about thiS see my 
Science About the Social Consciousness, pp. 50-64. 
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The scale of contemporary thought is i ndivi dual isti c :  an ind ividual with h i s  private 

experience. However, i n  the l ife of society the objecti vely guiding rol e  belongs to the en

tire col lective, to a ge n e ra l -s o c i al c lass, or a group col lective. I deas, norms and institu

tions bind the individual wi th the system of a col l ective; th rough them he submits to its  

united vital activi ties and i ts  general tendencies ; these tendencies are only "expressed, " 

symbol ized, and fixed in ideas, or insti tutions. Thus, the state "ru les" aver the individual , 

commands h im and gu ides h im ;  bu t the state does not ru l e  over society, but only ex

presses and fixes the ru l e  of some e lements of society over others. The higher class in real i ty 

rules over the l ower c lass; but the state with i ts l egal norms only provides stabi l i ty for this  

rule - represents someth ing l i ke a system of reins and harness for the direction of the 

lower classes. And, general ly ,  ideol ogical complexes "control " movements of an individual 

in the current of social p-occsses according to the same type, bei ng a means of introduc ing 

him into the framework, and su bordinating him to a certain whole. I f  horses never saw the 

driver, they wou l d  have considered the rei ns to be a h igher power control l ing them, being 

their egressive center; so also a man, th in king ind ividual istical ly  and not seei ng the real 

col lectives with their vital activities moul ded by ideology, considers this ideology i tself 

to be a h igher, control l i ng power - in a word : he  m istakes degression for egression. 

A system composed of a pregnant mother represents another combination of egres

sion with degression. For the ch i l d, the mother's body determ ines the condi tions of l ife 

and development; it is an egressivc center  to which both condi tions are subord inated ;  

but a t  the same time i t  is also a protective envelope, separating the chi ld  from the destruc

tive influences of the environment; it i s  the chi l d 's l i v ing c lothing, his external "skeleton ."  

From th.e first point  of  view, the  body of the mother mus t  possess a higher l evel of  organi 

zation in comparison with the body of the chi ld ,  from the second, on the contrary, -

a lower level of organization. How can th i s  and that be reconc i led? 

The riddle i s  solved s imply :  the two different tektological forms have to do with 

different specific activ ities. The egressive rol e  of the mother l ies here in the sphere of 

nutrition, i.e., the extraction and supply from the external envi ronment  of matter and energy 

which are necessary for the sustenance and growth of l ife ; i n  this regard the body of the  

mother is  organized, of  course, i ncomparably better than the body of the ch i ld ,  who 

is not even able to work independently i n  a given d i rection. The protective ro le, however, 

is connected with the plastic, mould ing processes of the chi l d 's l ife : they go on with such 

an intensity that the chi l d 's body, continuously changing i n  structure, wou ld  be too un

stable  under the hosti l e  i nfluences of nature; too "tender" for them. I n  this  respect, 

the mother's tissues shou ld  be considered to have a l ower l evel of organization than the 

tissues of the chi l d :  the first have al ready come to a stop i n  their development and only 

preserve thei r forms ;  the  second develop swiftl y. The first are "coarser" ;  they can, therefore, 
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perform the rol e  of covers for the second. I n  particu lar, this  purpose is performed by the 

uterus - a sack composed of  a muscular, conjunctive tissue, obviously, a comp lex of  a 

lower order in comparison with the body of the ch i ld .  

Th is example is connected with an i nstructive story, wh ich shows the ske letal firm

ness of forms of organizational thought and their sway over people. With a difficu l t  b i rth 

there are sometimes cases when the mother's l i fe can only be saved at the price of the  

ch i l d 's l i fe, and conversely. Who should b e  sacrificed then? No  matter how strange i s  

such a statemen t o f  the  question, among the scientific special ist-obstetricians there 

were long discussions about th is, accompanied by a mult i tude of moral and metaphysical 

considerations advanced �y some in favour  of one, and others in  favour of another sol u

tion. The reason for th is is now clear to us; i t  l ies in the narrowness and one-sidedness of 

s p e c i a l i z e d  th o u g h t ;  namely, some special ists perce ived the systemic rel ationship of 

the mother and the ch i l d  only from the point  of view of degression, others also perceived 

egression. To the l atter, the mother was an adul t, the ch i l d  an embryo ; to the former the 

mother was a vessel ,  contain ing that which is of interest to the special i st-obstetricians, 

whose horizon i s  restricted to the problem of releas ing the i nfant from th is vessel . The 

narrower, the more restr icted th e spec i a l i s t, the more he was incl ined to the second 
sol ution. 

Many other examples could be given of combinations of egression with degression, 

such as, for example, the sh ip egressively subordinated i n  i ts motion to the crew headed by 

a captain,  but degressively containing in  itself, as an external skeleton, the captain, the 

crew, passengers and a val uable cargo. All combinations reduce to two types : e ither 

degression occurs pa ra l l e l  with egression and fixes it, as was the case i n  our example with 

the authori ties; or both of them relate to different  specific activ ities wh ich must then  be 

precisely establ ished and del ineated. 

What is the re l a t i o n s h i p  between  universal egress i o n a n d . universal degression?  

I t  is easy to  see that i t  i s  of the first kind. U n i v e rs a l  eg re ss i o n  unfol ds i n  a successive 

subordination of nature to mankind; u n iv ersa l  d e gress i o n  secures each step of this 

process, determin ing and fixing i t  in  space and time. The power of society over nature 

is real and firm only where everything is established and distr ibuted in space and time;  

th is i s  i ts first and basic fixing condition. A newly d iscovered country is actual ly d iscovered 

inasmuch as there are determ ined its  geograph ic  coordi nates, i .e . ,  its location i n  space; 

a newly d iscovered planet - only when there are establ ished its astronomic coordinates and 

the time of rotation in orbi t ;  a mach ine can only be directed through a precise measurement 

and commensurab i l i ty of its parts in  space and of its speeds in time ; any l abour and any 

cogn it ion - egressive, subordinating nature activi ties - learns on the same degress ive 

"orientation ."  In its  conquering action mankind throws a spatial-time net on everything 

that is access ib le to it, and the securing of each l i nk  i n  th is net is a step to new victories. 
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VI I 

The Paths and Resu l ts 

of Select ion 

1 .  Selectio n  i n  Complex Systems 

We have seen that the mechanism of sel ection is un iversal ; i t  operates everywhere and 

at a l l  times ; in other words, any event, any_ change may be considered from the point of 

view of selection, as the preservation or multipl ication of some activi tie5, - the consol idation and 

reinforcement of some connections, the removal, reduction, weaken ing and a break-up  of others 

in the same or another complex, in the same or another system. The factor, a catalyst of 

selection, is always the "environment" in the most general meaning of th is word : as soon 

as we have singled out or isolated in some way a complex from among other complexes for 

the purpose of our study, we have thereby acknowledged that i ts preservation or destruction, 

its growth and development or dec l ine depend on its correlation with these other comp lexes, 

on the extent to which thei r  activities are counter-balanced or surmounted by i ts activi ties, 

or, conversely, on the extent to wh ich the activi ties of a given complex are surmounted or 

disrupted. Systemic activ ities grow at the expense of the envi ronment under posi tive 

selection ;  they are absorbed by the environment under negative selection. But the complex 

singled o u t  can be, i n  tum, decomposed i nto i ts  own " parts, " smal l er, component com

plexes, systems; to any such part, as soon as it becomes an object of a spec ial investigation, 

the same point  of view can be appl ied, so that the other "parts" wi l l  now be consi dered as 

entering the composi tion of the envi ronment, etc. 
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Therefore, in the study ofthe develq>ment of canplex systems such as, for example, a 
society, an organ ism, a scientific or ph i losoph ical doctri ne, or a cosmic body, i t  is necessary 

to bear continual ly  in mind the internal processes of selection of their  e lements ;  and if some 

elements can be decomposed further, into elements of the second order, then the internal 

selection processes of these elements must also be considered in  th eir even narrower envi ron· 

ment, etc., as far as the ach ieved level of analysis permits. We have al ready appl ied this 
poin t  of v iew in many cases; for example, i t  ex p l a i n e d  s u c h  p a ra d o x es of development 

as the better hea lth of an organism after a sharp i l l ness than it had before the i l l ness, or a 

parti cu larl y fast flourishing of society after a crisis or after a d ifficu l t  war. The destructive 

action of negative selection removes, first of al l , the l ess stable e lements and connections, 
and if th is action is brought to a hal t at a definite poi n t  and replaced by a phase of posi tive 
selection, then the surviving more stable elements are given a great scope to develop and 
mul ti ply. I n  a s imi lar way, we succeeded in  understanding th e  decay of an o ld organ ism, 
and also the contradictions of systemic d ivergence, as being the resu l t of unequal conditions 
of selection for different elements of the whole, etc. It can be said with confi dence that 

not a s ingle  question of structural development can be resolved with any degree of precision 

apart from this un iversal app l ication of the i dea of selection, wh ich permeates al l the l evel s  

of  ex istence. 

One of the important conclusions of such an appl ication is  the pri nc ip le  of "cha in 

selection. " let a complex system A- a crystal , a l iv ing body, psychic association, or a 

society- be under the influences of a defin ite env i ronment wh ich change i t  i n  th is  or that 

way ; these changes are continually regu lated by selection, and the  complex is transformed 

i n  accordance with the environment, "adapts" to it, i n  the words of biologists. During this 

process, different parts of the complex are not transformed immediately, but one after an

other, i n  a defin i te succession. The basic character of this success ion is not difficult to es

tabl ish theoretical ly  by quite a simp le analysis. 

let us decompose the whole into parts in  the fol l owing way : let us identify the 

"frontier elements" wh ich are, i n  the first  p lace,connected with the  environment and  wh ich 

are d i rectly subjected to its influences ; then those elements which are most c losely connec

ted with this  front row, etc., going "stratigraphica l ly" from th e  outside to the i ns ide. This 

can sometimes be i n  fact stratigraphical, in the spatial sense, for example, when a sol id  

body heats up or cools down from the surrounding env i ronment through conductivity ;  but  

i t  can a l so be otherwise, for we know that tho tektological boundary frequently does not 

coi ncide with the spatial boundary, and in many cases it  is not at al l expressed geometric

a l ly,- for example, when the matter concerns a psychic association, or an i deological sys

tem, etc. 

S i nce the factor of selection is the environment, it i s  evi den t that its transforming 
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action wi l l  be fel t  first of al l  i n  the frontier " l ayer" of the system, wh ich must directly 

adapt to the environment, understanding this term in the broadest and not only biol ogical 

sense. This first order of changes represents a changing influence for the second " layer, " 

that- for the thi rd, etc., on to the elements wh ich are tektological ly innermost and ind i rectly  

experiencing the  influences from outside the system . Th is sequence, both necessary and 

simple in its obviousness, serves as a basis for important inferences which in themselves 

appear to be neither s imple nor obvious. 

Let us consider from this point of view the society as a system of h uman activ it ies i n  

the  midst of elemental nature and  the struggle with it  One part o f  these activi ties i s  di rec

ted straight at the complexes of nature, at i ts objects and forces : those l abouri ng efforts 

which have a technical ly  productive character, and whose connections consti tute technical 

devices and methods. This is, consequently, that side of social l ife with wh ich the society 

comes directly i nto contact with nature : the realm of "frontier" elements of social pro

cesses. Here primary processes of selection and adaptation go on, on which subsequent 

changes in the course of the l ife of society depend : the in itial point of social development 

or its bases turn out to be techn ical forms. 

The next " l ayer," of course, in a tektological sense, forms interactions and mutual 

relations of labouring activi ties :  the relations of people i n  a socio-labour ing process, 

production re lations, or the fie ld of "economics. " I n  other words, economic forms are 

determined in thei r  development by technical forms. 

The h igh p lastic ity and complexity of both forms give rise to the necess ity for the i r  

organizational fastening. i.e., their social degression. Th is i s, as we know, the fiel d of  " ideo

logical "  forms. Evidently, they consti tu te the th i rd layer, a "superstructure" i n  the expres

sion of Marx, and are  d et e rm i n ed i n  t h e i r  development by the first and second group 

of forms. 

So, the most important and sti l l  debatable formula of h istorical material ism for the 

old science is tektological ly  reduced to a s imple concl usion aris ing from the same regu l ar

ity, by virtue of which, for example, th e  heati ng of inner layers of a body through heat 

conductivity depends on the heati ng of external l ayers, etc. I t  i s  c lear that the formu la  is 

applicable not only to a human society but also to any group of social animals- whether 

they are social insects, flocks of bi rds,or herds of mammals. Let us take as an i l l u stration 

a probable path of development of a herd-<:onnection among wolves. 

W o l ves ,  s i m i la r l y  to some savage tri bes of people, l ive by hunti ng :  such is the 

technical process of their struggle  for existence. The species relationship among the wolves 

or thei r  famil ies can remain at the l evel of min imal in tercourse without assuming the form 
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of a pack, so long as the main object of the hunt are smal l animals wh ich can be advanta

geously hunted by a s ingl e  wolf. Bu t due to e ither c l imatic changes or competi tion with 

other predators or, final ly, the excessive extermination of this  smal l  prey by the wolves them

sel ves, its supply may become inadequate for them :  conditions of the envi ronment change, 

and it becomes necessary to hunt bigger animals- a new technical problem arises, requir ing 

a d i fferent expenditure of efforts and differen t methods. 

Let us assume that there are large herbiverous animal s :  a bison or a wi l d  horse, 

wh ich used to l ive in our parts of the world. A si ngl e  wolf  cannot cope with a bison, 

cannot catch a horse : the problem is solved only by the development of a pack col labora

tion,  i .e . ,  a new productive relationship, - a change in techn ical cond i tions has led to a 

transformation in econom ics. Here i t  unfolds step by s tep. I f  wolves hunt  i n  a l arger 

pack, then the requis ite correlation of the i r  efforts cannot be ach i eved without d i rection : 

rush ing at the prey in a d isorderly crowd, they wi l l  partly h inder each other, expend a 

lot of extra energy, and somethins also suffer defeats, especial l y  from the herd animals. A 

leader is si ngl ed out of necessi ty - an ol d, the most experienced wolf. He  distributes the 

roles ; for example, he assigns a part of the pack to an ambush, a part to the ro le of prey

dr ivers, and h i m se l f  gives a s ignal for an attack, etc. Roam ing i n  an ent ire pack i n  

search o f  prey i s  quite i nconven ient :  therefore, special scouts are sent ou t, a germ o f  sti l l  

another form o f  divis ion of labour. 

Dependi ng on th is first l ayer of economic re lationships, forms of col l aboration, the second 

layer must also change : forms of distr ibution or appropriation .  One cannot grab as much 

of the prey as one wants;  common prey must be divi ded equa l ly, and i f, for example, those 

in ambush were successfu l in seizing a deer, they must wai t for the prey-drivers or leave 

their  portions untouched : a transiti on from an individual appropriation to an elementari

ly-communistic appropriation .  

Subsequently, compl ications of technical modes and productive rel ationships require 

the development of a system of signals and the working out of new signals wh ich are not needed 
with just fami ly  relationships and i ndiv idual hunt. The l eader must have at his disposal a 

sufficient number of methods i n  order to ind icate to parts of the pac k  and to its separate 

members their rol e  in the execution of th e common task - some of them must be sent out, 

for example, as a reconnaissance party, others, when the prey has been spotted, must drive 

i t, sti l l  others wait in an ambush ;  further, the l eader must have signals for an attack, retreat, 

and hal t, e tc. The sel ecti on is aimed at the creation of organizational instruments wh ich 

arc analogous to human speech, al though these i nstruments are much l ess perfect Each 

signal, a special cry, or a howl is s imi lar in i ts function to the word ; and when it exists in 

the consc iousness a n d  is not expressed external l y, for example, when the leader observing 

the run of a driven prey awai ts for the moment  to give the ambush a s ignal to appear on the 
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scene, and unti l  he holds, so to speak, th is signal i n  h i s  head, we have before us a phenome

non corresponding to "thought;" as we see, even here the ideological "superstructure" must 

develop in  conformity with tech n ic a l  a n d  econom ic conditions. 

Such a sequence of selection in complex systems, from tektol ogical l y-frontier group 

ings and connections to tektological ly-inner groupings, can b e  denoted as "ch a i n  se l e c 

tion. " 

Let there be at one point of a system- for example, the system of production,- a 

change in i ts fronti er el emen ts, for exam ple, a devel opment of a new technological method, 

a new instrument This  gives rise to correspond ing economic regroupings which are secured 

in  new ideological comp lexes as a new experience : the improvement is  carried into the sys

tem of knowledge, science. But ideology, i n  its turn, is the organ izational environment for 

the entire economics , and entire technology ; consequently, here the l ine of chain sel ection 

and adaptation may now begin from new i deological complexes : a reorgan ization of econo

mic and tech nical processes in  those parts wh ich were not yet touched commences ; in con

formity to them through scientific acquaintance, a new method or instrument which was 

app l ied only in one or a few enterprises, spreads throughout  the entire industry, and also, 

perhaps, with some changes i n to other i ndustries kindred in technology. 

I t  is also clear that th is l i ne  of adaptation in no way contradicts the idea of a chain 

selection : instead of going sequential l y  from the third organi zational layer to the second, 

and then to the first, i t  went from the first to the second and to the third, wh ich is its  

beginning. The guid ing thread o f  the i nvestigation remains the same : any change in  a sys

tem has a point of departure where the system comes into contact with the external en

vironment; "in the final analysis, " it i s  exactly there that any process of development 

origi nates ; this  expression of Marx i n  h is formu lation of historical material ism has prec isel y 

th is meani ng. We gave examples of how a much too firm i deological degression had brought 
economic and technica l  progress to  a hal t (the cathol icism and  absolutism of  Spa in  in  XV I I . 

XVI I I  centuries, etc. ) ; but this ideology itse lf  must have been formed before on the basis 

of a definite, conservative economics and technology,- on wh ich such h istorical facts de

pend in the final analysis. The same general scheme is also appl i cable to any changes i ns ide 

any complicated system : with sufficient study, one can always find a point of origi n  and 

the in i tial ly  determin i ng primary conditi ons i n  the area of frontier elements, i .e . ,  the area 

of their i nteractions with the envi ronment For example, the most unexpected ideas and 

thoughts, springing up  wi thout any vis i b le cause, have their begi nning, through a chai n 
selection, e ither i n  i rritations of organs of the external senses, or in the action of organs of 

nutrition, assimi lating energy from outside. There is no p lace for any "spontaneity. " 
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2. Selection in Changing Environment 

As we know, an absolutely stable and conservative envi ronment does not and cannot 
ex ist; however, tremendous differences are encountered in the degree of its change

abi l i ty, and, therefore, there is a basis for juxtaposing  the cond itions of selection in a con

servative and in a relatively variable environment. For example ,  the social envi ronment of 

our revolu tionary epoch has changed during a few years or even months to a greater extent 

than dur ing the proceeding decades of the usually "l imited" development of cap ital ism ; but 

during the feudal epoch, its transformation on a s imi lar scale requ i red centu ries, and during 

the early patrimonial epoch- tens and, probably, even hundreds of centuries. Geological 

devel opment and cosmic processes also represent phases of rel ative ly s low and relative ly 

fast development- sometimes unmeasurably rapid  variations. I t  i s  c lear that the direction 

of selection, on which the emergence of forms depends, i s  re l at ive ly  stabl e i n  a conservative 

envi ronment; in a variable environment, on the contrary, it proceeds changeably, now i n  

th is and  then in  another di rection. This i s  i nescapably reflected i n  the tektological type and 

character of the created forms. The more conservative is the s i tuation, the longer the action 

of selection proceeds al ong the same invariable d i rections, the more perfect and complete 

turns out to be the correspondence of the produced forms wi th exactly th is s i tuation, and 

the more fu l ly is ach ieved their equi l i brium with it But with th is, the i r  structu re of neces

si ty turns out to be also conservative, devoid of p l astic ity .  A h igher degree of correspon

dence to a given envi ronment means a lack of such correspondence with respect to a d if· 

ferent environmen t ;  and any subsequen t changes i n  the si tuation must be destructive to 

the same extent if they occur at a relative ly accelerated speed. 

We do not know the exact causes of extinction of the ancient giants- the jurassic l izards 

or, cl oser to us, the mighty predators and herbivora of the tertiary epoch. But a qu i te suf

ficient cause may have been simply the replacement of a prolonged period of a stabl e  biol ogi

cal s ituation, during which these species evolved to the i r  rough perfection and stopped 

there, by a period of faster changes in  the environment, to wh ich the hardened forms cou ld  

not  successfu l ly  adapt And thei r successors, i t  can be assumed, were promoted by those 

regions of the terrestrial gl obe where the objective cond i ti ons  of l i fe were l ess stable pre

viously, where the changeable l ine of selection h ad already la id down before this  a begi n-

n ing to various di rections of evolution and created i n i ti al points  of departure and embryos 

to many of i ts possib i l i ties and a subsequent l iv ing struggle. 

I t  i s  necessary, of course, to remember that the envi ronment i s  the sum of external 

rel ationsh i ps of a complex, and that, consequently, at one and the same pl ace the envi ron
men t  m<lY be qu i te d ifferent for dissim i lar complexes - for some conservative, for others 

var idb l e, i nasmuch as they themselves rel ate to it di fferent ly. A l l  contemporary species of 

animals have an envi ronment wh ich is more conservative than the people l iv ing there, 
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because their perception of the su rrounding conditions is i ncomparably Jesser and their 

rtJBction to these conditions so much J ess varied. An imals, just as man, in  their struggle, in  

their interaction with external nature, change i t- but they do this so much less than man ! 

That is why the di rection of selection for them is immeasurably more stab le  than for man, 

and so elusive ly in its s luggishness proceeds the transformation of forms of their l ife i n  

comparison to  what is being observed with people  in thei r social environmen t. 

The interaction of social man with external envi ronment takes place in the techn ica l  

process of production. Therefore, conservatism of the technical aside of l i fe cond i tions the 

conservatism of social l ife in general , s ince it denotes stab i l i ty of env ironment, the stabi l i ty 

of the basic l ine  of selection. We saw that economics and ideology depend on technol ogy 

in thei r development,- and that they are, consequently, conservative i n  th i s  case- but 

ideological forms bei ng degressive are , evidently, conservative to a greater extent than any 

other forms ;  from h i s to r i ca l l y  k n o w n  social systems, auth oritarian systems are charac

terized by the greatest conservatism, W.ich is seen in corm•.mal and trim! groups of a patriarchally

ancestral mode of. l ife, feudal and eastern-despotic organ izations ;  but technical progress is pecu-

l iar to formations based on exchange, and, in  particular, to capital istic systems. Of course, 

in the groupings of th e f i r st  ty p e ,  development is also being accompl i shed, but  only 

much more slowly ;  i ts path l ies, as i t  does i n  the systems of the second type, through the 

struggle of trends which form a brf?ad fie ld for the social sel ection. I f  we compare how 

these trends are organized in their str uggle, then we wi l l  fi nd for the two cases a defin i te 

distinction i n  the forms of groupings :  for the fi rst, the i r  type is a rel igious sect, for the 

second, it is a pol i tical party. H istory shows that the first type always tends to an organ i za

tional ossification ; even if the sect i ntroduces in to l ife someth ing new and progressive, i t  

envelops this material by a stable membrane o f  dogma which i s  accepted as someth ing final 

and immovable ;  s tr u gg l e  a n d progress are admitted only up to the victory of th i s  dogma. 

On the contrary, the second type embodies i ts tendencies i nto relatively plastic forms

programs which may change in the course of a struggle and expand with a victory. The ob

jective significance of both the sect and the party and the objective content of the ir  dog-

mas and programs are homogeneous : a struggle for the interests of these or other social 

groups or classes, and adaptation of the socia l whol e to those interests. With the trans i tion 

of society from a conservative to a p lastic structure, the former sects at first change thei r 

character, approach ing the party type, and l ater disappear al together as an organiza-

tional form, because they are not adaptable i n  essence to the changeable techn ical and, 

generally, soc i a l  environment. 1 

1oetails on the juxtaposition of organizational types of a sect and a party are in Tektology, Vol. 1 ,  
pp. 99-1 05. 
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There is an i n teresti ng case of selection under changing condi t ions, when changes i n  

them are both qu i te s ignificant and a t  the same time  regularly periodic. Such conditions 

are c reated for the majori ty of animals by the astronom ic cycle of day and night In the 

struggle of an imals for survi val a decisive role is performed by the "motor  reactions" of 

animals, the ir expediently d irected movements ;  procurement  of food, fl igh t from danger and 

other means of sel f-defense, and also the attack ing activi ty reduce to them. The expedien

cy of al l these reactions depends, in the first place, on the" orientation, " d i recting the work of 

the bra in ,  which itself rests on external senses, mostl y s igh t  among h igher an imal s. Of 

course, the best orientation docs not guarantee success and does not rescue. one from harm and 

destructi on when the environment itsel f is especial ly  unfavourable. 

What i s  the d ifference i n  the s ituation during the day and n ight from the poin t  of 

view of complex animal organisms with devel oped sense organs? It is enormous in two 

senses : ( 1 ) on the part of the character of external activities wi th wh ich one must deal ; and 
(2) on the part of cond i tions of orientation. The l atter distinctions are espec ial l y  vivid and 

clear. The night  l igh t of the fu ll moon i s  400-500 thousand times weaker than the day 

l ight. As far as sounds are concerned, on the other hand, their usual sum is so much smaller 

at n igh t than during the  day, so that innumerable sma l l  noises can be dist inguished wh ich 

were drowned i n  the general chaos of sound vibrations of the dai ly envi ronment These 

facts arc sufficient in order to see the extent to wh ich the l ine of sel ect ion must change i n  

rel ation to  orientation of  animals wi th the transit ion from day i nto n i gh t  And for them 

al l depends on orientation. Any, the most m i nimal i nadequacy i n  i t, means an inevitable 

death i n  a strenuous struggle, where so much i s  conceived and so l i ttl e surv ives. I t  is c lear 

that under such sharp fluctuations in condi tions a comp!ete and precise adaptation to both 

is imposs ib le : some organisms must tum out to be more adaptabl e to one environment 

and predom inantly unfo ld  their activity i n  i t, others,- to another environment But this 

gives r ise to another new, extraordinari ly  important d ivergence i n  the b io logical s ituation 

of day and n igh t,- both for animals which compete for food and for those wh ich are i n  

direct conflict among themselves. For example, i f  large predators search for the i r  prey 

main ly by night, it i s  easy to see the extent to wh ich the dai l y  env i ronment i s  more favour

able to herbivora, wh ich are their victims. 

However, both environments are equal l y  inevitable. And i f, for example, the man of 

the tertiary epoch with i ts v i rgin forests cou ld  more or less successfu l l y  or ient h imself by 

day and much worse at n igh t, since h is mai n  means of orientation is s ight, and, moreover, 

i f  even then the most terrib le predators were l i kely to be noctu rnal an ima ls, - how coul d 

h e  t h e n ,  hav ing l i ved through the day, escape death at n igh t? 

We know that envi ronment is corre lative with the organ ism; the environment, conse

quentl y, expands and intensifies its influence on the organism i nasmuch as the organism un-
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folds its activities in the environment; the env i ronment narrows down and weakens its pres

sure inasmuch as the organism curtai l s  its active manifestations. If so, then a sol ution to 

the problem of the dual l ine of selection  springs up by itself: an escape as far as possi b le 

from the nigh t envi ronment, rol l i ng up  in i t  to a min imum, wi th the result be ing a sort of 

fencing onese lf off from it. On such a basis selection worked out an adaptation wh ich 

is widespread among the animal kingdom, namely, that of 1/tHJp. 

S l eep  p u ts a n  e n d  not only to the visib l e  motion of the organism, but also to the 

perception of external senses and the work of consciousness. It would  not be poss ib le other

wise, since a l l  these functions are i nseparable from each other. Let us picture the same 

savage of the primordial epoch in  the si tuation of vi rgin forests in the middle of a dark 

night, when he cannot penetrate the darkness, and where the eyes of predators flash and 

innumerable threatening rustl i ngs can be heard; i f  he  perceived al l  of this, l isten ing attentive

ly and peering c losely in to the darkness and shivering i n  h i s  refuge, this would  be a great 

waste of energy ; and besides, how easy it woul d  be for h im  to betray h imself to the terri b le  

enemies by not restra in ing h is  fears through a scream or a movement! Here " beneficent 

sleep" not only hel ps to save a great deal of energy, but also to reduce directly the threat

ening dangers. 1 

Analogously, if, for example, the owl adapted i tsel f to the n ight env ironment, then 

it is exactly because it i s  he lp less dur ing the day, with the dazzl ing to i ts eyes l ight,- for it 

da i l y  s l e ep  i s  th e same necessary adaptation. 2 

Under the same formu la  of adaptation to l im ited, changing condi tions also fal l s  h iber

nation of many animal s, which cou l d  not adequate ly adapt to both the summer and winter 

situation, and are therefore forced to "depart" from the latter. 

Thus simp ly i s  resolved, in princ ip le, the question of the origin of s leep, wh ich to th is 

day is an object of scientific debates. On ly the  theory of Clapard, approaches more or less 

closely this  solution. He consi ders sleep as a protective instinct, preventi ng an exhaustion 

of the nervous system from its continual activ i ty. We saw that the problem here l i es not on-

1
The "mystical fear" of the  da r k  and night quite frequently observed among children and often 

also among adults is, most likely, an atavism- a survival of those sensations of helplessness and 
of an indefinite, threatening danger everywhere, which must have been experienced by primitive 
man under such conditions, and which cut deeply into his nervous system. 

2As is p resen tly· known, our eye has at its disposal different organs for day and night sight : the 
coloured sight, the "cones, " for the day and the scotopic vision, distinguishing only degrees of light, the 
sight of the rodes of the retina for the night ;  at that, the night sight is much more sensitive than 

_
the day 

sight;  however, apart from the importance of colour for orientation, the difference in !he inte�1ty of .  . . 
light hundreds of thousands of times stronger cannot be in any way balanced by the difference m sensmvlty. 

2 1 1  



ly in exhaustion, but, perhaps, even more in  the conditions of orientation ; hence the con
nection be tween sleep and the astronomical exchange of day and n ight, which is considered 
neither by Clapard nor by the authors of other hypotheses. 

As far as the mechanism of s leep itself is concerned, this  question, of course, is not 
solved by our theory. Here, the opinion of M. Duval appears to be the most probable. He 
hypothes izes that sleep is achieved by the separation of nervous ce l l s  of h igher centers 
through contraction of their  branched out appendices, so that these appendices cease to 
come into contact and suspend the active connections of cells which are necessary for arbi t

rary movements of the organism and for consc iousness i n  general . Of course, the question 
shou l d  be resolved by experiments and observation, but other theories (obstruction of the 

nervous channels by products of vital decompos i tion- "skele tal "  substances ; ebb of bl ood 
from the bra in, etc. ) , apparentl y, are so far l ess in agreement with facts. The solu tion, how
ever, is general ly-biological ,- and at the same time tektological- i t  does not depend on the 
acceptance of either one or the other; such a sol u tion is presented by us. 

Human society, as a whole, with the deve lopment and branch i ng out of production, 
adapts to an ext:raa"dinarily varied and changeable environment:  each branch of production 
is distinguished from others by i ts s ituation and by i ts spec ial corre lation of human and 
elemental activities. But a separate member of society, due to i ndividual l im itations, cannot 
adapt to al l of these correlations and s ituations :  he "spec ial izes" - a typical case of system
ic d ifferen tiation. Together with this, a pecu l iar protective adaptation is worked out against 
al l those cond itions to wh ich man is not special l y  adapted :  he "avoids" them, "does not 
l i ke "  them- his reactions aredirected so as to isolate him from the u nsu itable envi ronment. 
Thus, the farmer does not l i ke c i ty l i fe, th e scientist scorns physical labour, the profes

sional soldier nourishes d isgust against peaceful l abour, and a special ist of one department 
often even "despises" spec ial ists of other departments,- these are d ifferent expressions of 
reactions of repu ls ion, self-withdrawal from these or other types of labour, from their spe
cific correlations with the environment. Th is adaptation is, consequently, analogous to the 
phenomenon of s leep in its  function , no matter how l ittle i t  resembles i t; and i n  a sim i l ar 

way i t  presents the resul t of organizational l im itations ; therefore, i t  appears the more sharp
ly the l ess p las ti c  is the human type, the more conservative is the psychics;  it appears most 
sharply in  caste distinctions among the backward peoples and, analogously, among the 
most l im i ted specia l ists of the newest civi l ization . I t  is ev ident that adaptation i s  s imi lar to 

sleep and that i t  is imperfect :  just as s leep  makes man comp letely hel p less against hosti l e  

forces, inasmuch as ful l  isolation from them is not ach ieved, so too adaptation increases the un

su i tabi l i ty of the special ized bei ng, inasmuch as the force of things may put h im i nto un
usual corre lations and force, for example, the farmer to fight fa survival in a c ity, or the scien
tist to take on physical l abour. 

One of the problems of the organizational development of mankind is to overcome 
the imperfection of such adaptations, wh ich are created e lemental ly  by selec tion i n  a 
l im ited environment. 
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3. Direct and Representative Selection 

We pointed out that man i n  his active development, in  all of h is l abouring activity, 

appears unconsciously or consciously as a factor of selection : he destroys connections 

among complexes wh ich do not correspon d  to the tendencies of h is efforts, mainta ins and 

develops connections wh ich are in agreement  with h im.  These processes of selection are for 

us, of course, especia l ly important, and we must study them more closely. F irst of al l ,  i t  i s  

necessary to  distinguish between them and  the usual elemental ly-proceeding processes of 

selection. 

The basic difference is  as fol l ows : the natural environment always embraces from al l 

sides those complexes wh ich are objects of its  selection ; man, however, always only partial 

ly comes into contact with the compl exes selected i n  th is or that way, and represents only 

one of the elements of their  env i ronment, although at times the most important and deci

sive element Hence it fol l ows that there is: ( 1 ) a limited significance of th is kind of selec

tion, and (2) a special l im itation in its very direction. 

For positive selection i n  nature, i .e . ,  for the preservation and development of a given 

complex in a given environment, i t  i s  requ i red that the totality of environmental cond i tions 

be favourable ;  for negative selection, i .e . ,  or the unsuitabi l i ty of the complex in at least one respect 

to have a single unfavourable condit ion, unsu itabi l ity of the complex i n  at l east one respect, 

to one part of the environment For example, in order to exist, the organism requires a suf

ficiently high temperature, the requis i te nutrition and an absence of known pathogen ic 

agents- dangerous microbes, and an adequate d istance or other barriers separating i t  from 

stronger enemies, etc. For the weaken ing and then death of the organism there is no need 

to violate al l or many of these condit ions :  the question is resolved by absence of one 

of them. This expla ins what i s  known as the "wastefu lness of nature : "  extermi nation 

of a colossal majority of appeari ng forms, preservation and development of an immeasurably 

smal l part of them. Hence man also carries out so much more successful ly  the busi ness of 

negative selection : i t  is much eas ier to destroy than to create! 

Where man interferes, nature does not cease to continue its work. The fate of a com

plex, which he aims to preserve or remove, i s  determ ined as before by the entire sum of 

conditions, by all the i nfluences of the environment; and the effort of man is onl y one of 

the components of th is sum.  Therefore, qu ite frequently, when this effort is directed at the preser

vation of a complex, for example,  at the maintenance of l ife of a domestic animal or usefu l 

plant, along with this, as a part of e lemental environment, an unfavourable cond i tion lead-

ing to negative selection appears : the animal or plant perishes; for example, from an u n

expected disease, from an attack of predators, or an i ntroduction of parasi tes, etc. I t can 

happen, of course, though genera l ly  rarely, that the efforts of man, d irected at the destruc-
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tion of a complex, are paralyzed by other conditions; a lthough i t  is sufficient to have a 

single unfavourable condition for negative se lection to succeed, the  activi ties wh ich form 

this  condit ion may be subjected to dis ingressions on the part of other e lemental activities, 

such as, for example, the force of a blow on the part of unantic ipated resistances. I n  the 
facts of both a l im ited signi ficance of "human" selection is revealed , as a partial and 

incomplete regu l ati ng mechanism. 

The second moment, l im i ting now not only the success, but also the precis ion of the 

d irection itse lf and the systematic character of  action of  this mechanism, i s  what we wi l l  

cal l  a "representative" character. Man knows what h e  wants t o  choose ; nevertheless, he  can 

in fact choose someth ing wh ich i s  not wanted. The most s imp le  i l l ustration is the separation of 

flour from bran and other adm ixtures by means of a s ieve. Particl es of flour, subjected to 

sel ection, are i n  essence complexes of a definite physical and chemical composition wh ich 

are also d isti ngu ished by a definite magnitude. This magni tude  is only one of the i r  charac

teristics, and in the given case the magnitude is in itse lf  the least interesti ng to people. But 

our technology is unabl e to sel ect directly al l the needed physical and chemical qual i ties ;  

h o w ever ,  i t  c a n  s e l e c t  th is  or that magn i tude with the a id of  a s ieve : a typical instru· 

ment of selection,  detain ing al l that is  greater than its open ings, and l etting through al l that 

is l ess than these open ings. With the usual preparation of flour  by grind ing of the preselec

ted grain, the magnitude of the resu l ting partic les fol l ows so precisely along the requ ired 

physical and chemical properties that i t  can be taken as their  representative; and then i t  is 

practical ly  sufficient to select the partic les of flour according to magni tude, with the aid 

of an appropriate sieve, - the resu lt turns out to be what i s  needed in al l other respects. So, 

the method of sel ection here is not di rect, but indirect, through the  instrumental ity of one 

element, a s ign, appearing, so to speak, as a representative for others, a sign "representing" 

them. Hence the name- representative selection. 

Man cannot act in any other way precisely because h is  knowledge of th ings is l im i ted 

and h is practical methods deal i ng with them are also l im i ted. Objects are accessib l e  to him 

with a given l evel of technology only in some respects, and on ly  to a defin ite extent, al though 

with the development of technology this  access ibi l i ty also grows. I n  our example, man 

needs to select a nutri tive substance; consequently, accord ing to h is problem, the basis of 

selection i s  nourishment; but he is unable to capture and separate it d irectly. I nstead, he 

takes a featu re, wh ich according to previous experience conti nual l y  accompanies nourish

ment, and wh ich is accessib le to his methods,- the magn i tude of partic les; this is his prac

tical basis of selection. So far as conditions i n  fact correspond to the previous experience, 

and so far as connections are as he assumes them to be, h is  goal i s  ach ieved ; however, so far 
as conditions may be different, the representative sel ection is inadequate, or even basical ly  

wrong. 
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So, for example, if . the  grain when ground c o n ta i n s  an admixture of sand or some 

other l itter, then a l l  of th is, ful l y  or partial l y, wi l l go through the sieve, since their partic les 

are of the same magnitude as the partic les of flour;  they are not disti nguished from the par

ticles of flour representatively, although they do not possess any nourishment; the method 

of selection is inadequate. And if in the gri nd ing "horn lets" of spurs, or other poisonous sub

stances are admixed, then the resul t may turn out to be quite contrary to the task;  the 

selected material wi l l  be harmful ,  and even disastrous for consumers. 

Extraction of gol d  from deposits reduces to various methods of selection. The sim

plest method is wash i n g  a w ay by the water current in special basins and chutes ; here 

al l the properties ofgold are " represented" by i ts h igh specific gravi ty, and because of th i s  

grains fal l to  the bottom, whereas the remain ing l ighter substances, entering the composi

tion of gold sand, are removed by water. Evidently, however, other heavy particl es, 

metall ic and non-metal l ic, wi l l  also fal l  to the bottom with them. I f  the sediment is sub

jected to a new treatment- by mercury, then the gol d wi l l  be separated through d issolu tion 

from the rest of elements ;  however, i f  there is  s i l ver, i t  wi l l  also be dissolved, as wi l l  some 

other metal l ic admixtures. By evaporating  mercury th rough strong heat- a third process of 

selection- we wil l get a depos it  i n  wh ich the properties of gold  are represented by the solu

bil ity of mercury ;  as we can see, imprecis ion is  poss ib le a l so in  th is case; for example, in

stead of gold, we wi l l  get a combination of gol d  and s i lver. S ti l l  another method of selec

tion- the action of sodium n i trate- wi l l  separate gol d from s i lver and the majority of 

other metals, if they are p resent, because they wi l l  be dissolved in i t, but not gold ;  however, 

platinum and some other rare metals are also not solub le, so that the chemical purity of the 

product is also not guaranteed even here , etc. 

In the first stage of the whole process, the basis of selection, as we see, is the spec ific 

gravity of gold ,  in the second i t  i s  joined by the solub i l i ty of gold  i n  mercury, and in  the 

third- its i nsolub i l i ty in sodium n i trite ;  and with th is expansion of the basis of selection, 

its resu l ts  become i ncreasingly more precise, increasi ngly more corresponding to the task. 

And this, of course, may be consi dered, as a general rule, as a practical and theoretical 

princip le in the appl ication of selection : the broader is the basis of selection processes, the 

more definite and strict are its results. 

This point of view is  especia l ly important where objects of selection are the most 

complex systems, such as l i ving people.  The b ib l ical " problem of G ideon" may serve as 

a vivid i l l ustration of th is. G i deon had to march, with qu ite an inadequate and hasti ly  

assembled army, against the Ph i l istines who had attacked I srae l .  I t  was quite eviden t  that 

engaging in  a d i rect open battle wou ld  have meant an i nevitabl e  defeat. The only possibi 

l ity of victory lay in  the attack on enem ies at the moment of l east resistance, i .e . ,  c·om

pletely by surprise. For such a solution a much smal l er army than that present woul d  have 
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been sufficien t, pr.ovided i t  were composed of courageous and energetic soldiers ;  but how 

with at least a few hundred soldiers is it possi b le  to steal th rough undetected to the mi l itary 

camp, guarded by sentries? I t  is dear that for this were necessary people of special endu

rance and patience, able for hours with the greatest caution, not betraying themselves either 

by sound or impru dent movement, to steal up to the enemy in the darkness. G ideon, there

fore, decided to carry out a strict selection of h is soldiers on the basis of courage and endu

rance. 

At first, he offered to all those who wished and th o u gh t  t ha t  t h ey  had  i m 

portant matters at home, to leave in order to settl e such matters. Of course, the tim id  and 
the i nsuffici ently patriotical ly minded to o k  adva n tage o f  t h i s  o p po rtu n i ty ;  the great

er part of the army scattered ;  but those who stayed beh i nd  were the most courageous and 

rel iab le. Subsequently, G ideon took them for a l ong  march around  the enemy through the 

sun-scorched, waterless desert; after a few hours he brought them to a stream and invited 

them to dri n k, so as to observe how they wou ld  quench the i r  th i rsL Some of them rushed 

to the water l i ke animal s, laid down on thei r bel l ies and drank straight by mouth, which was 

consi dered to be indecent; others had enough character not to l ower themselves down, 

and drank by us ing the hol l ow of their  hands. G ideon selected them final l y, three hundred 

men i n  total ; al l others he sent back. Th is was the sel ection of patience and endurance. 

The calculations of Gideon were justified ; h is sold iers d id  not betray themselves ; the un

expected attack was successful, and the enemies were smashed. But can the method of 

Gideon be consi dered to be general ly  infal l i bl e ;  and were m istakes e l im inated from h is 

method? Of course noL Obviously, Gideon d id not have the time for a more precise i nves

tigation of h is  combatants ;  but it is doubtl ess that the representative basis of h i s  selection 

was too narrow : he had to judge on the basis of only two facts, when the question was 

concerned with two constant, basic features of character. A s ingl e  act may by virtue of an 

acc idental combination of conditions express qu i te imprecisely the indiv idua l i ty of man. 

So, the trial of courage was imprecise just because there may have remained behind, among 

others, thoughtless lnd careless people who only vaguely perceived the danger of struggle, 

- and a lso those who were simply proud, and fi na l ly, those who d id  not want to go home 

because they were aware of some unpleasantness there. The trial of endurance suffered be
cause the man who is patient in respect of th i rst, may be unable to have the UITerritting atten

tion wh ich is requ i red in order not to betray h imse lf, wh i l e  creeping up to the enemy;  and 

bes ides, here some people who ascribe too much significance to appearance and manners may 

also appear to be suitable. H<7Never, the task was such that if a s i ngle man out of the three 

hundred fail ed  to l ive up to the situation, all wou l d  have been l osL 

Therefore, where time and possi b i l i ty are present, i t  is necessary to reduce the risk of 

errors by broaden ing the basis of selection : repeati ng, for examp le, a trial unde r  different 
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conditions, complementi ng  i t  with new modes, etc. I t  is known that our former examin

ations i n  educational institutions were qu i te imprecise as methods of selection :  students 

"fai led" and were thereby doomed to various calam ities just because of a s imple tim id i ty, 

an accidental headache, or even a momentary interruption of associative connections, the 

fatal coincidence of sl i pp ing to the student the only ticket which he had no time to review, 

etc. j ust as unrel iable, taken separately, are such criteria of the selection of 'M:lrkers in an estab
l ishment as certificates, personal recommendations, previous length of service, and v is ib le 

intel l i gence, etc. I t  i s  necessary to have them checked systematical l y  one agai nst the other, 

i.e., a supplement and broadening  of the basis of se lection in order to min im ize errors. 

So, for example, the selection of courageous and resourcefu l  people in dangerous s i tu

ations is very important for the army. An officer, i n  order to carry out such a selection, 

creates during a march at n igh t  a fal se alarm , l ead i ng to a panic. I f  h i s  sol d iers have not yet 

been in  battle, and the si tuation was new and unusual for them, then to eva luate and sep

arate them according to the resu l ts of th is first test wou ld  be a great mistake. Apart from 

the cowardly and eas i ly l ost, here are also people wi th great nervous sensi tivi ty and a 

raised receptivity of the central-brai n apparatus who are capable of inappropriate behaviour. 

But i t  is exactly such peopl e  who often possess a raised flex ib i l ity and p lasti c i ty of thi s  ap

paratus ;  and in th i s  case, when they get used to the conditions of m i l itary l ife, they repre

sent a very valuable material i n  the i r  resourcefu lness, quick wits and abi l i ty to orient them

selves. On the other hand, there ilrP. also possi b le purely accidental man ifestations of weak

n ess , depending, for example, on a temporary indisposition, etc. Much more rel i ab le  re

sults can be expected after the second verifyi ng test of panic, of course, i n  a sufficiently 

different s ituation. 

The enti re process of th e d i a g nosis of i l l ness by a doctor reduces to the appl ication of a 

representative selection on a successively expand ing basis. The symptom A is establ ished ;  

i t  is pecu l iar to the whole series of i l l nesses, and represents them al l .  But symptom B is  re

lated with it; it is also pecu l iar, perhaps, to many i l l nesses ; but from the first series a def-

inite part is not characterized by B, and can, therefore, be rejected ; there remains a narrow

er circ le. From th is  c i rcle, symptom C permits rejection of sti l l  others, etc. ,- unt i l  there 

remains only one type of i l l ness, which has passed th rough al l these acts of selec tion. I n  a 

simi lar way, the determ ination by a botanist of the discovered p lant  proceeds from one 

property to another, etc. I t  may happen that selection wi l l  remove al l the known complex

es of a given kind,- since representation i s  always based on prior experience, wh ich i s  some

times inadequate ; then the doctor states a new i l l ness unknown to h im,  the botan ist a new 

species of plant; and the problem wi l l  consist in giv ing a precise representation to the com

plex which enters scientific experience for the first time. Fluctuati ng, unstable signs may 

be usefu l  to representative selection i n  the  same sense as i s, for example, the s ieve with 

heterogeneous open ings, wh ich i n  its  various parts lets through differen t  materials ;  i n  ab-
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sence of anyth ing better, i t .may sometimes be applied ; in the case of flour, for example, a .  

part of bran wi l l  also pass through and a certain quantity of l i tter,- but al ready relative ly 

less than original l y ;  so changeable signs may a l so he lp sometimes partial l y  i n  the matter of 

diagnosis by "screeni ng. " 

The devel opment of knowledge must be d i rected to the working out of the most pre

cise and strict representative characteristics ;  i n  th i s  l i es the mean ing of a l l  scientific clas
sifications. 

4. The Generalizing R ole of Selection 

Natu re i n  its elemental ly-regu lat ing work, as well as man in  al l of his activity, at first 

elemental and later conscious, has to deal at each step with masses of homogeneous com

p lexes, more or less repeati ng each other, and varying on ly partial ly .  For D a rw i n i a n  

natural sel ection, such mass-repeating objects are provided by  p ropagation : i t  reproduces 
l iv i n g  b e in gs acco rd i n g  to definite patterns, with only rel ative ly s l igh t  fluctuations and 

deviatio ns. I t  i s  exactly such differences wh ich determ ine the fate of forms ;  for example, 

of the i nsects of one species, those whose colour d i ffers more from the colour of the sur

round ing envi ronment are doomed to perish without posterity, and those, however, wh ich 

approach in  the ir colou r closer to the env ironment and better blend with it,  are preserved 

longer and are repeated with th is  pecu l iarity in posterity. Natural selection, as it were, generalizes 
given forms accord ing to two categories- the unadapted and adapted,- just as God on the day 

of judgment, it was thought, must carry out a conscious genera l ization of the entire human 

material according to two categories, the righ teous and the s infu l .  

Motor reactions of  fre e l y  l iv i n g  cel l s, for example, of  amoeba, present the first 
prototype of the "practice" of living organisms known to •JS. 1le e lemental l y-general iz ing ten

dency also appears here : to al l  that i s  "usefu l , " i .e., cond i tion ing the posi tive selection of 

the environmental complexes, the cel l reacts by approaching it, to al l that i s  "harmful ,"  

provoking in  i t  a negative sel ection- by moving away. The  matter i s  presented in  such a 

form that processes of sel ection, which are provoked in the cel l by an external influence, 

intens ify one grouping of i ts activi ties, and weaken the other grouping,- thus their former 

equ i l i br ium is  disturbed, and there appears a movement of the cel l ,  th i s  o r  th a t  ref l ex . 

I f  for some reason we cannot observe the cause of th i s  reflex, see ing i t  we, can nevertheless, 

say in general that it is either a favourable influence to the cel l ,  or, conversely, harmfu l  to il  

A nu tritive substance, a l ocal moderate rise in  temperatu re and a ray of solar energy are 

general ized, for example, in the fi rst category ; a poisonous substance, a sharp rise in  tem

perature and a contact of a sol id body- in  the second. 

As the organism becomes more comp l icated, its reflexes, and l ater the reactions of a 

2 1 8  



higher type developing i n  them,- " instinctive" and final l y  "arbitrary" reactions- also be

come more complex and at the same time more varied. But they preserve their generalizing 

character : the whole series of different, but i n  some respects homogeneous conditions of 

the environment engender in the organism selection, which is favourable to the appearance 

of one and the same reaction;  in one series ,- for example ,  a reaction of "fl igh t, "  another of a 

"blow, " the th i rd- "a turning of the body to the r igh t, "  etc. The reaction of a "b low" is 

provoked, for example, by an enemy, a prey, or a mechanical obstacle wh ich must be 

removed in  this way. 

The same general izing selection l ies at the basis of cognition and thought, wh ich origin

ates in practice, and represents but a speci al i zed group of reactions. Thus, a whol e series 

of qu ite different sensations can be a reason for the utterance of the word "man, " or to the 

appearance of th is  notion in the form of a "thought, "  or "concept"- precisely the same re

action, bu t only weakened and i ncomp lete. This is cal led "general ization" in the ordinary 

sense of the term . 

Human technology creates various mechan isms of selection ; their model is the sieve 

fre qu en t l y  m e n ti o n e d  by us. Their action can be conceived as practical l y-general iz ing; 

for example, the sieve lets through the most varied partic les wh ich are sma l ler in  d imensions 

than a certain magni tude, and detains others, no less varied, wh ich are general i zed by the 

fact that they are greater than th is magni tude. 

Such is the general iz ing role of selection. As we see, in  human practice it is i nsepa

rably bound with " representation, " namely, i t  consti tu tes the real basis of representation :  

what  i s  gen era l i z ed  i n  a certain respect may be  later represented by i ts  common e le

ments i n  any subsequent conscious selection. For example, Gideon cou ld systematical l y  

select the courageous and the self-restrained soldiers on ly  because an entire series of 

various facts of human l i fe were previously general i zed by verbal reactions- con c ep ts 

such as -a courageous rm.n," cr "sel f-restrained man. " Peop le  have always ut i l ized the general

izing function of selection i n  the solution of their problems, but, as in other cases, they 

were tektologists without being aware of i t  and, therefore, d i d  no t  d o  t h i s  co n s i s 

tently and expediently. Clear understanding here can also turn out to be usefu l  and neces

sary in practice. I wi l l  c ite some i l l ustrations. 

Here is the case wh ich was communicated to me from the practice of our economy 

during the World War under Tsarism. There was a need to organize the production of ther

mometers which were previously received from Germany. The demand for them was tre

mendous, especial l y  for medical purposes. I n  one of the provincial univers i ties a workshop 

was set up  for this purpose. The p reparation of a glass globula with stretched out tubes d id 

not present any difficul ties,- we had a glass industry before. But the scientists-d irectors were 
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nonp lussed by the fol l owing problem: how to make the requ i s i te scales wi th a divis ion i n

to degrees ; the tubes were inevitably of different diameters; which caused mercury to rise 

d ifferentl y ;  and to make a separate scale for each tube was un th in kable, si nce hundreds of 

thousands of tubes were needed. Fortunately, there was a German prisoner of war c lose at 

hand who solved th is problem quite s imply. How exactl y? We had the sol u tion al ready in  

many tektological l y-s imi lar cases ; i t  was based on gen e ra l i z i n g  s e l ec ti o n ;  but  s ince th i s  

tektological experience was not consciously genera l ized, the sages wou l d  have probably 

thought much and independently arrived at what, in  essence, has been known for a l ong 

time. 

Clothing for an army is by no means sewn according to ind ividual measurements. 

E x p e r i e n c e  ha s  s h o w n that in a given country ou t of a thousand men, drawn in to the 
m i l itary service, so many on the average have such and such a height and s ize correspondi ng 

to such and such approximate measure, and so many to other measures, also defin i te, etc. 

C loth ing i s  prepared beforehand according to these measures and proportions. And if a 
ready stati stical general ization was not avai lab le, and c lothing had to be sewn anew, facts 

concern ing heigh t  and chest s ize could be col lected dur ing the admission of recru its i nto 

the army;  us ing these facts tai l ors could at once cut the material for mass production. Evi

dently, i t  was exac tly this si tuation which was present in  our i l l ustration, on ly wi th a sub

stitu tion of glass tubes for people, and thermometric sca le for c l othing_ The captive Ger

man suggested that ten thousand tubes be produced al l at once an d  immersed in  the water 

of a l ower temperatu re, from which begins medical gradation, and then, hav ing  marked 

this  l eve l ,  immersed further in  the water with the requ i red h igher temperature.- I t  turned 

out that among two-three thousand tubes there was an adequately coinci d ing d ifference in 

levels, and that i t  was poss ib le to make a common scale for them ; for a thousand or more 

on one s ide of this level and for an equal number on the other, two  addi tional sufficiently 

precise common scales cou ld be prepared, etc. , reject!n� several hundred excessive ly devi

ating, not adequately general izable tubes. This is the most usual correlation of g e n e ra l 

izing  and  representative selection. 

S im i l ar ly, an agitator appearing at a meeting sees before h im the human specimen in 

mass variations, and must in the same way take general iz ing measures of them in order to 

offer for thei r pol i tical sou l s  a mass i deological costume wh ich woul d  be sufficientl y  su it

able for them. The majori ty of beginn ing agitators do not understand thi s  and pay by fail 

ures, which gradua l ly l ead them to the requ is ite methods. And here, a l ot of extra expen

d iture of ener1,ry is wasted because the tc ktol ogical homogeneous experience of different 

fields i s  not un i ted, not general ized. 
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5. The Relationship Between Positive and Negative Selection 

The basic correl ation of the two kinds of progressive selection was already formulated 

by us as a definite contrast. Posi tive selection increases "quan titative stabil i ty"  of forms, 

accumulating activities in them ; at the same time it also increases complex ity and hetero

geneity of their structure, and thereby lowers their "structural stabi l i ty. • •  Negative selection 

decreases quantitative stabi l i ty, success ive ly removing activi ties, s impl ifies structure, chang

ing i t  in the di rection of homogenei ty, and as a resul t  i ncreases structural stabi l i ty . 1 

This contrast conditions the ro le  of both s ides of selection in universal develop-

ment. I t  can be said that together  they embrace the enti re dynamics of this development. 

Positive selection by making forms more complex and increasing the variety of existence, sup

pl ies for it the ever growing quanti ty of material . Negative selection by simpl ify ing this  

material, removing from i t  a l l  that is volati l e, d i scordant, antagoni stic and introducing in-

to its connections homogene i ty and agreement, brings order and systematization to th is  

material. Both these processes complement each other and spontaneously organize the 

universe. 

The rel igious thought of the distant past, embodying the popular tektology of those 

times, provides one astonishi ngly beautifu l  symbol of universal dynamics. This is the 

Hindu Trimurti, or triad. Brahma, eternal l y  creati ng, dreams, but he dreams real bodies, 

things and real i ties, as we dream images, dreams and thoughts. His slumberous, free and 

disorderly creative work p i les up  newer and newer forms :  real ity continual l y accumu

lates, compl icates and differentiates itse lf,- th is is done by positive selection. S iva 

eternal ly destroying, ruins a l l  that is access ib le  to h is  destructive force, al l that can be 

destroyed,- this i s  negative selection. Between them stands Vishnu preserving al l that merits 

preservation, which is an express ion of the resu lts  of un iversal dynamics at any given mo

ment. 

This naive tektology is  qu ite c lear and s imple, free of doubts and contradictions. 

Scientific formu lae in their breadth and precis ion always engender doubts and contradi c

tions. And here before us arises a riddl e ;  i t  can be formulated as fol lows. Pos itive and n ega

tive selection are mathematica l ly opposite to each other; but mathematical ly  opposi te mag

nitudes, unit ing mutua l ly cancel each other ;  i n  what way then do positive and negative 

selection processes complement each other, and why do they not simply neutral ize each 

1
1 will remind you that both characteristics are valid within those limits, as long as we are concerned 

with "the same" form, i.e., so long as its basic struc ture is preserved,- until a crisis which changes it 
and to which,in their develo pment, both types of selection inevitably lead. In other words, they are 
valid within the limits of the observed continuity. 
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other? With the equal i ty of both magni tudes, forms must, apparently, remain unchanged 

rather than develop. Why in this case are p lus  and minus not reduced to zero, but give a tek· 

tological real i ty, a progressively-variable magni tu de? 

In the preceding we already encountered a number of times corre lations wh ich were 

no less paradoxical ; - such is, for example, the characteristic of an organ ized and d isorga

n ized system, as a whole, wh ich is practical l y  greater or smal l er than the sum of its parts. 

Mathematical correlations are but a special and, in addition, an ideal case of tektological co

rel at ions; therefore, mathematical thought does not fu l l y  embrace the actual tektological 

correlations, and often encounters contradictions in them. Mathematical equality of op· 

posites is generally a tektologica/ inequality. Thi s  is revealed everywhere. 

In fact, any process proceeding in the d i rection of organization en larges further or

ganizational possib i l i ties, wh i l e  that proceeding i n  the di rection of disorganization, on the 

contrary, decreases disorgan izational poss ib i l i ties. If the 1QO.mill ion popu lation of a given 

country, due to the excess of births over deaths, i ncreases by 1 m i l l ion in one year, then 

under the same conditions it wil l  grow more in the fol l owing year- by 1 ,01  0,000, and in 

the year fol l owing that, by 1 ,020,000. If in another  country there arose for the same 1 00 

m i l l ion an excess of mortal i ty equal to the first, then in the second year, w ith other con

ditions bei ng unchanged, the popul ation wi l l  decrease not by a mi l l ion, but by l ess- by 

990 thousands, and in the thi rd, by 980, 100, etc. One i s  the progress ion of increas ing, the 

other of decreasing magn i tu des. I f  one system,containing the organized sum of activ i ties S ,  

i s  destroyed, then th is exhausts the question about i t ;  i t  cannot b e  d isorganized as such 

any further. I f  another system alongside the fi rst, i n i tial ly  equal to it, deve lopi ng gradual ly  

has organized in  i tself a sum of  activities 25, then quantitatively th i s  on ly  covers the loss 

of a given type of organization;  bu t tektologica l ly  the matter does not end there, and a fur

ther process of devel opment is quite possi b le .  Thus, in practice progress is always greater 

than regress when thei r  magn itude is the same; the organizational process i s  greater than the 
disorganizational one. 

Th is point of view is al ready penetrati ng contemporary science. The proposed ex

planation by Van Goff of the universal Newtonian gravitation can serve as an examp le. 

The most common idea of the structure of matter, namely, that al l atoms rep resent sys

tems of equ i l i bri um of pos i tive and negative electrical e lements, is the i n i tia l  poin t  of de

partu re. According to the law of Cou lomb, e l em e n ts of the same name repu l se each 

other, and those of differen t names attract each other; both actions are proportional to the 

magn i tude of electrical charges, and converse ly proportional to the square of the distance. I t  

means that the attraction o f  a pos itive and a negative e lectron is  equal , wi th other condi· 

t ions bei ng the same, to the repu ls ion between the two posi tive or two negative el ectrons ; 

i t  is equal mathematically, i . e. ,  it is expressed by one and the same numeric magn i tude. 
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I n  real i ty the attraction man ifests itse lf i n  that posi tive and negative e l ectrons draw 

together, and with th is, the attraction i ncreases, s ince, i n  conformity with the law of 

Coulomb, the greater is the attraction, the l esser is the distance. Conversely, repu ls ing elec

trons move away from each other, and the repu l sion itsel f decreases. Consequently, math

ematica l ly equal attraction and repuls ion are practical ly, i .e. , tektologica l ly, not equal : the 

first i s  greater than the second. 

Let there be two atoms of matter in wh ich positive and negative elements of electri

city are complete ly balanced. In th is case, electrical attraction and the repul s ion between them 

are equal quantitatively, but in  fact they are not equal : attraction is greater than repu ls ion. 

I t  i s this difference -Mtich produces the l'ewtonian "gravitation" between atoms. It can be pre

sented so that elements of different  names of both atoms draw together, and elements of 

the same name move apart inasmuch as the elastic i ty of the inner connections of the atom 

permits. 1 

Whether this theory wi l l  be adequate or not to expla in the entire present sum of facts, 

its logic, at any rate, is irreproachable .  Attraction is an el ementary organizational tendency, 

directed at the formation of the s implest systems :  electronic, atom ic and mol l ecu lar ones; 

repu lsion f'or such !iystems i s  a separat ing, disorganizations/ tendency. Under numeric equal

ity, the first of them must be practical ly greater than the second. 

I often had an occasion to apply the same l ogic to various questions of sci ence. I t  per

mits, for example, to give a probable sol ut ion to the question of how the in i tia l motor 

reactions in l i ving organisms originated :  the s implest "modu lating" motions of the semi

l iquid cel l ,  observed in  amoeba. These motions, genera l ly ,  are vital ly-expedient :  they draw 

the cel l to the source of external i nfluence which is useful to it, for examp le, to the nut

ritive material, and remove i t  from the source of a harmful influence, for examp le, a poi

sonous substance in  the su rrounding l iqu id- as if some elements of the environment were 

"pleasant" to the cel l ,  and others "unp leasant ."  

We wi l l  proceed from e l e m e n ta ry ,  hardly debatable physio-chem ical consi der

ations. The body of a cel l i s  a qu i te compl icated comp lex of protein and other mol l ecu les 

in dynam i c  equ i l i brium with the environment. There are innumerable smal l i nfluences on 

the part of the environment, and ins ide the cel l continual chemical molecu l ar, and physi

cal changes go on. All this must engender in the body of the cel l ,  especial l y  in its peripheral 

1
Since the magnitude of the atom is exceedingly small, and this difference in the distances of its elements 

is, evidendy, even smaller, the force of gravity, which depends on this difference, is quite negligible in 
comparison· to the force of attraction or repulsion between the two electrons. T·he fust is less than the 
second, appro::r.imai:ely, b)' a billion ·decillions times (a· quantity expressed ·by a unity with 42 zeros). 
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parts, continual movements, constantl y  changing their direction and character. 1 These 

movements remain largely unnoticed, because their  d irection at each point is constantly 

changing, and min imal opposi te sh ifts are approx imately balanced. 

Now, let a substance poisonous to the cel l ,  wh ich is capab le of dampen ing its functions, 

spread through diffus ion from a definite poi nt in  the surrounding l iqu id .  To the normal , 

smal l i nfluences of the environment a new, more significant and besides, a di rectly harmfu l  

influence is joi ned. I t  wi l l  inevitably exert its  force on the normal , min imal movements 

of the protoplasm. Being hannful and lowering the energy of the  cel l ,  i t  shoul d, i n  general , 

weaken al l  of them ; but only not all of them to the same extent. Movements which draw 

the cell to the source of a harmful infl uence shoul d be weakened most: on the one hand, 

with these movements its action increases, and vital man i festati ons of the cel l are sup 

pressed more sharply- incl udi ng, evidently, also these very movements ;  conversely, with 

sh ifts removing the cel l from the harmful influence, al l this takes p lace to a lesser extent; 

on the other hand, those parts of the cel l wh ich face the  source of a harmful  infl uence ex

perience its action more strongly, and those, wh ich are further away from it, experience a 

weaker infl uence ; meanwhi le  the first constitute the in i tial point  of attracting movements, 

the second- repu lsing. Consequently, the movements of the first k ind  are general ly re

pressed to a greater extent, of the second- to a l esser exten t. 

Thus, the former equi l i brium of smal l shifts, especial ly i n  the frontier parts of the 

cel l , i s i nevitably violated, and repuls ing movements preponderate ; sl ight  differences of 

th is k ind, join ing together, create the observed motion. Th is motion  is expedient because 

it is the resul t of selecti on, and because it  i s  d irected at the re-establ ishment of equ i l ibrium. 

The same considerations, in  a reversed form, are appl icab le to the case of a useful influence, 

and the concl usion is quite analogous. 

So the expediency of the primary reflexes of the cel l s  is expl ained. But at the same time 

those cases where these reflexes turn out to be inexpedient also become clear. Such cases 

are much l ess frequent, but they are nevertheless encountered ; and from our point of view 

they must be encountered. Selection creates the reaction of attraction under any influences 

which directly i n tensify the energy of vital functions of the cel l ; but such influences are 

not always, i n  the final anal ysis, useful for l i fe. Other stimulati ng poisons may "attract" 

the cel l ,  bei ng harmful to it,- s im i la r l y  to h o w  alcohol frequently attracts man. I n  

many microorganisms, l i ght provokes a "positive " reaction, i . e. ,  a movement towards the 

source of the rays; but under a strong chemical" action of these rays, i ts consequences sometimes 

1
Especially in the peripheral, frontier parts because there the environmental influences have a direct im

pact, and because the magnitude of surface tension of the plasm alters in accordance with even the 
slightest chemical changes. 

224 



turn out to be destructive. Any "he l iotropism " (movements toward the l ight or away from 

it) , and "chemotropism" (movements toward a chemical influence or away from i t) re

ceive a simple explanation. 

In physic-chemistry, there are many regu larities of the "max imum" and "m in imum " 

type, i . e . ,  where phenomena tend to the greatest or the smal l est possib l e magn i tude under 

given conditions. 

Why, for example, do l iquids strive to assume a form which corresponds to the smal l est 

surface under a given volume, the s implest i l l ustration of wh ich is  the spherical form of 

water drops? Let us assume the presence of a quantity of l i qu id  in the midst of innumer

able, smal l and varied influences of the env i ronment, no  matter what they might be. 1 The 

form of a l i quid, due to these or those influences, experiences i nnumerable smal l changes 

at various points of the surface. Some of these changes d imin ish the magn itude of the sur

face, others, on the contrary, enlarge i t. Bu t if both of them are equal on the average, then 

they are not equal in the i r  resu l ts. Each contraction of the surface also d iminishes the  sum 

of external influences of the env i ronment, for wh ich th is surface serves as the sphere of ap

plication; each enlargement of the surface i ncreases this sum. Consequently, any time that 

the first occurs, there is  a decrease i n  the energy of fu rther changes, and thi s  means that  

arises stability of the form; v.hen the second occurs, the change is intensified and the stabil

ity is l owered. It is c lear that from these innumerable, and for our senses infi n itely smal l 

changes, the first shou ld  be retained to a greater extent than the second ;  reductions of sur

face should preponderate over surface en largements. Adding up, al l of them together pro

duce then a min imal surface. 

It is not easy to p icture th is process in all of its complexity and spontaneity. Many, 

for example, wi l l  retort that a l i qu i d  "at once" assumes the spherical shape of the d rop, and 

that for the selection of min imal changes a " long time" is  necessary. This objection, how

ever, would be erroneous and naive, because i ts entire meaning  reduces to uncritical use of 

the concept of time. 

'The expressions "at once" and "a long time" are not scientific, when app l i ed to elemental 

nature : they assume a subjective measure of time which is given to us by the usual fl ow of 

our psychic processes. The same second, which i n  a l abouring or cognitive activ ity is  

thought to be an extraordinar i ly short interval of time, because our consciousness is abl e to 

embrace during th i s  i n terval only a smal l number of changes, i s  a vas t  p e r i od  of t im e 

1With this we should at first reject the concept of the "surface-tension" of liquids, which is only a condi
tional, typical expression of the results of interaction between the liquid and its environment. 
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from the point of view of molecular, atomic, and intra-atomic, etc., processes :  i n  a second 

m i l l ions of m i l l ions of vibrations of particles of matter, etheric waves, etc. pass by ;  for ex

amp le, for gamma rays the number of vibrations per second is determined, approximately, 

by the number 5 with 21 zeros (five sexti l l ions) ; and each vibration i s  sti l l  a complex pro

cess, pass ing through numerous, or, more precisely and very l i kely, innumerable phases. 

The form of a l iqu id  depends on movements which are not as smal l as that, but wh ich are 

nevertheless molecu lar, for which tri l l ionths parts of a second, for example, are l arge mag

nitudes. Of course, in order to detect the resu lts of selection, time is needed, measured not 

by thousands of generations of organisms as i n  b i o l og i ca l  evo l u t i o n , but by ins ign ifi

cant ly smal l for us parts of a second. 

But there are cases when phenomena of exactly the same character flow so s lowly 

that months, years and even l arger magnitudes may serve as a time scale for them,- this occurs 

when the same tendency to achieve a minimum surface is revealed i n  sol id bodies. Such, 

for example, are stones at the bottom of a river or at a seashore. These bodies have very 

firm connections among particles; and influences of the flowing water and the sol id particles 

carried by it, to wh ich those bodies are subjected, can change the i r  form comparatively 

sl owly. But with the exception of this quantitative difference, al l that was said about the  

selection of  changes with a preponderance of  those wh ich d im in ish the  surface of  influence 

is ful l y  appl icable here ; and the result i s  quite s imi lar :  pebbles are spherical, etc. ; moreover, 

i t  i s  easy to trace al l transi t ions from some i rregular in i tia l  form of fragments to a m ini 

mum of surface. 

The diffusion of l igh t on the paths of the shortest t ime is also a resu l t  of innumerable 

processes of sel ection. According to theory, l ight  waves go i n  all d i rections ; but only on the 

paths of the shortest time are they subjected to posit ive selection, because they strengthen 

each other, and negative selection rules over al l others. As has al ready been mentioned, 

two equal waves wh ich merge crest to crest and val l ey to val ley produce a quadrupled force 

of action ;  however, when the crest is merged with the val l ey, th e  waves mutual l y  el im inate 

each other, - one of our examples of organization and disorgan ization. In al l the wave 

paths, except in those corresponding to the shortest t ime, d isorganization completely pre

ponderates, and l i ght  phenomena are not present; on these comparative ly few paths combi

nations of waves which create " l ight rays" are organized. On ly they enter our perception, 

and on ly they are considered by us subsequently. 

The evolution of l i fe i s  also characterized by the creation  of innumerab le forms, of 

which only a minimal part is preserved, and others perish . The first enter into subsequent cal 

cu lation of nature, the second are crossed off the register. Here the i nequal i ty between 

posit ive and negative selection appears most vividly :  in the first there is always a possib i l i ty 

of continuance of selection; the second is continually interrupted by its own exhaustion. Quantita-
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tively, the balance on its  side is enormous- neverthe less the sum of organ ization i ncreases. 

From the very beginn ing, when the concept of "natural selection " entered science, biolo 

gists noticed as i ts d istinctive feature : economy in the final results, and a colossal waste

fulness in the means of achievement. The firs t  expresses a rise i n  the l evel of organ ization, 

the second- the price of innumerable acts of d isorganization by which organ ization is 

achieved. 

From this flows the basic, un iversal irreversibility of processes in nature. Negative 

selection occurs everywhere ; what it takes i s  i rrevocably carried away ; destroyed forms 

leave the economy of nature, and nature i tse lf i s  now d ifferent than i t  was before, and al l 

that is new is created under new conditions. When science speaks about phenomena which 

are revers ib le or repeati ng, then these characteri stics are approximate and practical on l y ;  

with sufficient i nvestigation it  i s  always possib l e  to show the i r  imprecision. The rron who left 

his home cannot return home ; because, even if he re turns, i t  wi l l  not be the same man re

turning to the same home. Brahma does not dream twice about the same th ing. 

But this i rrevers ib i l i ty has sti l l  another name : it is the inexhaustibility of creation ... 

2 27 



-
I 
I 

. n  
! ! '" 



VI I I  

C rises of Forms 

1 .  General Notions o f  Crises 

The Greek word "crisis" means " determ ination. " Original ly,  it was almost exc l usive
ly appl ied in legal suits between two parties,- and then to the process of discussion in gen

eral ; later, to the struggle of motives i n  the human psychics ; final ly, to any contest of op

posing or competing forces. Moreover, under crisis a completion or a turning point of some 

process, wh ich has a character of struggle is constantly understood : unti l  a "cris is" the 

struggle goes on,  the s ituation i s  i ndeterminate and fluctuating; the moment of crisis puts 

an end to this i ndeterminance and fl uctuati on- the victory of one party or reconci l i ation 

of both : something new begins. wh ich is organizational ly  different than before. If the 

court hands down a judgment, there is an end to the lawsuit, and what remains i s  the per

formance of a verdict; if the enemy is conquered, or if the two parties decide that to con

tinue the fight is  fruitless,- the war has no place, it is rep laced by peacetal ks. 

Later, the notion of crisis broadened sti l l  further and was appl ied to any sharp tran

si tion , to any changes perceived by people  as a disturbance of continu i ty. So it is custom
ary to talk about the "crisis of i l l ness " when the observed symptoms change sharply, the 

"crisis in the devel opment of an organism, " such as pu berty or menopause ( l oss of the abi l i ty 

in women to bear chi l dren) , when in the l ife of an organism new functions appear or former 
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ones end. Social sciences denote by the same word not only moments of revol utions or 
deep reforms, but general ly also periods of sharp social i l l s :  crises of overproduction, high 
prices, the aggrevation of class struggle, etc. In sciences concerning inorganic natu re such chan· 
ges in the structure of bodies as melting, freezing, boi l ing are brought under this concept; 

"cri tical " (from the word "crisi s" and not from the word "criticism") , for example, tem

perature of boi l ing is that temperature under which a l iqu id is inevitably, and independently 

from other condi tions, converted into gas. I n  physics and chemistry there is a whole series 

of s im i lar "cri tical magn i tudes," i .e. , magnitudes with which the unavoidab i l i ty of a crisis 
is connected. 

Tektology must with scientific precision establ ish its organizational, general iz ing 

notion of "crisis. " It was already outl ined by us ;1 now we shal l i nvestigate i t more c losely. 

External ly, the defin i tion ofa aisis is simple and obvious : it is a change in the orga

nizational form of a complex. No matter how l i tt le is contained in th i s  defin i tion, an im

portant characteristic of the notion "cr is is" flows from i t : the relativity of crisis. How i s  
the notion about the "organ izational form" of a complex establ ished? D ifferently in  d if· 

feren t  cases, more broadly or narrowly, i n  conform ity with a given prob lem ; and together 

with i t  our usage of the term "crisis" wil l also change. 

The l i fe of an organism can serve as an examp l e. Let us assume that l ife i nterests us 

on ly from the most general biological point of view- as a struggle with the envi ronment 
for survival, for a continual preservation of this complex; and, as we know, this preservation reduces to a 

dynamic equ i l i brium with the environment, to processes of assimi lation-disassim i l ation. 
Then the entire l i fe of an organism can be pictured as a s ingle  hol istic series, contain ing 
with in  i ts l im its, of course, many quantitative fl uctuations of the  dynamic equi l ibri um, 
now in  the direction of greater ass imi lation, and then in  the reverse direction,- it 

is connected with two crises only : conception and death, two boundaries of the series, the 

beginn ing and cessation of the vital process. But  if i n  the organization of a l iv ing body we 

have to take in to account also the most important of i ts particul ar functions which are the 

means of preserving l i fe, such as breath ing, digestion, motor reactions and propagation, then 

the notion of organizational form wi l l  be here much more complex, and we wi l l  find sti l l  
further series of crises : b irth, when, together with the envi ronment, radical ly  change the 

character and s ignificance of motor reactions, when l ung breathing  and gastric-intestinal 
digesti on begi n ;  l ater the coming of puberty, when the abil it;y of propagatlon appears; and sexual  

death, when this  abi l i ty disappears. However, i f  we consider the organizational form i n  a 
more detai led way, investigating various concrete manifestations of the same functions, 

1 In the chapter on disorganization ("The Formulating Mechanism," Chapter 3) 
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then the number of v ital functions wi l l turn out to be great ;  for example, al l transi tions 

from vigi l ance to s leep and from sleep to vigi l ance wi l l  consti tute crises : moments of inter

ruption and re-establ ishment of a mass of psychic motor connections of the nervous mech

anism ;  periodic and non-periodic changes i n  the condition of sexual apparatus ;  trans i tion 

of individual muscles and glands from passiveness to activity and back, etc. Under even 

more detailed exam ination of the organizational form, at each of such changes the who le  
series of moments having a character of crises wi l l  be revealed again :  physiological , phy

sical and chemical transformations. I n  short, depending on whether the framework of our 

investigation incl udes the basic or more particu lar features of structure of the tektological 

whole, the same phenomena wil l be considered by us as ord inary phases wh ich do not 

change their organizational form, or conversely, as i ts "crises. " The notion of cris is i s  cor

relative with the "organization form" outl i ned by analysis. 

All this already flows, as we can see, from the external ly  formal defin i tion of crises, 

which, in essence, do not yet go beyond the l im its of ordinary, prescientific cogn i tion. But 

for tektology, as a science, i t  is insufficient to have a s imple statement that crisis is a change 

in organizational form : there is a need for a general , fundamental explanation of such a 

change, a d iscovery of general conditi ons, a determi nation of its  place and s ignificance i n  

the series o f  tektological processes. How can one approach the solution o f  these questions? 

Th is can be done most c losely and simply  from the poi nt of mathematics. 1 

I n  mathematics,"magn itudes" are considered as i ncreasing and decreas i ng; both are 

conti nuous processes wh ich do not have a character of crises. But two of the i r  moments 

represent real crises : they are the origination of magnitudes and their destruction. 

Let there be a positive magni tude X. Th i s, of course, is a symbol for some complex 

of practical l y-homogeneous activit ies. We can destroy this magnitude by add ing to it an 

opposite magni tude, i . e., -X : a symbol for activi ties wh ich are homogeneous with the first 

activi ties, but wh ich are di rected in the sense of a complete oppositi on to them. For exam

ple, if + X expresses a movement from a point occupied by us, in a straight l i ne to the right 

of 1 ki lometer, then -X wi l l  denote a movement to the l eft ; they paralyze each other in a 

ful l  disingression ; th is is their practical mutual-destructi on, the symbol of which is "zero, " 

a "zero point. "  Any other absolu te destruction of activi ties cannot, of course, be admi tted 

by tektology. 

The other type of crisis is, as we stated, the origination of magn i tudes : transi tion 

1
Recall that we co nsider mathematics to be a part of tektology which had developed before its other 

parts, and namdy, that part which has to do with neunal complexes (see ·"Basic Concepts and Methods," 
Chapter on "Organization and Disorganiation"). 

231 



from zero to an " infin i tely small" magnitude. What is thi s  " infin itely smal l "  magnitude? 

Assume that an astronomer was calculat ing the distance between the centers of the 
Earth and the Sun, and made an error of 1 ki lometer. With contemporary methods th is 
error cannot be captured experimentally, and for various concl usions which depend on the 
calculated magni tude th i s  error has no bearing; the magn itude i n  the given case is  infin ite
ly smal l .  I t  is, nevertheless, quite a real element of those same worl d distances : if we added 
to it a sufficient number of s imilar i nfinitely-smal l magn i tudes, we woul d  get a noticeable 
magn itude capabl e of changing the astronomer's concl usi ons ; and progress in measurement 
methods may in  the future make this " infinitely-smal l "  magn i tu de also "fin i te, " i .e., acces
si b le to investigation and not lying with in the l im its of errors. 

As we see, it is a difference between two magn i tudes; it was arrived at by subtraction 

of the calculated magn itude from the real one. And subtraction corresponds practical ly to 
disingression. Here, of the two distances we must pass real ly  or mental ly,  one i n  one di rec
tion, for example, from the Earth to the Sun, and then the oth er in the opposite d i rection
from the  Sun to the Earth ; as a resu l t  there wi l l  be a d ifference. The activ i ties of transfer
ence are merged so as to ach ieve thei r mutual destruction. I f  this  d is ingress ion is complete, 
then the resu lt  wil l be "zero," and there wi l l  not be any remainder; th is wou l d  occur  under 
an absolutely p recise calculation. Let us assume that the cal culation was abso lute ly precise; 
bu t after some time the real distance increased by 1 k i lometer,- i t  does so change i n  fact ;  
then our compl ete dis i ngression becomes incomplete ;  i t  i s  partial ly  violated, and the dif
ference "appears" whose magnitude, a lthough " infin i te ly-smal l , "  i .e., practical ly-ins ign ifi
cant and not taken into account, is present This  i s  the second type of a mathematical crisis. 

Thus, both types are connected with the notion of zero, i .e., a complete disingression 

of magnitudes : in one case it arises in place of the former  magn i tu de, i n  the other- i t  is 

violated. 

We know the tektological role of a complete disi ngress ion : separation, or severance 

of any organizational connections. The violation of a complete d is ingression means, con
sequently, the creation of organizational connections. 

Now we can return to a general ly-tektological notion of crises. I t  was expressed thus 
far as a "change i n  organ izational form."  But what does th i s  form represent? We know that 
it represents a totality of connections among elements. Consequently, a change i n  form can 
on ly consist e ither in a destruction of any former connections or in the appearance of new 
connecti ons, or in both. But this means that the essence of crises l ies in the fonnation or 

violation of complete disingressions. We have before us the same scheme which in a dis
gu ised form was given to us by mathematics. 
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Let us consider the condit ions of some typical cr ises, for example, the melting of 
sol id bodies. I t  depends, as we know, on temperature , wh ich is an expression of the kinetic 
energy of partic l es of a body, their  " l iv ing force, " directed at separation, or severance of 
connections among them. These connections are supported, and with them the stabi l ity of the 
mutual location of partic l es, by acti vi ties of another kind wh ich are denoted as "cohes ion. " 
In a sol id  body,cohesion preponderates over the thermal energy, and more than paralyzes 
its separating action. To heat up the body means to i ncrease i ts  thermal activi ties ; ....;th this. the 

preponderance of cohes ion over i t  l essens ; but so long as cohesion is sti l l  present, so l ong 
as it has not yet reached zero magn i tude, the body remains sol i d ; its molecules in  their fluc
tuations maintain the i r  former corre lative l ocation. I f  the process continues, then a momen t  
arrives when opposite activi ties are balanced ;  thermal energy reaches the level wh ich now 

disturbs cohesion ; former stable connections are severed, and particles i nstead of fluctuat
ing around one average pos ition, begin to move i n  complex orbits. This mutual mobi l i ty of 
particles characterizes the transi tion from a sol i d  to a l iqu id condition. A moment of crisis 
is the moment of formation of a complete dis ingress ion. 1 

Let there be an insulated conductor, for examp le, a metal l ic sphere, wh ich is 
"charged" with electric ity. The charge consists of special elements of electric ity : homo
geneous and mutual ly repel l ing elements.  This mutual repuls ion woul d  have forced them 
to depart from the surface of the conductor and dissi pate in  space, if they did not meet re
sistances on the part of the non-conducting "dielectric" environment- the air, or glass. At 
some distance from the surface, very smal l for our  measures, the pressure of e lectrical 

elements is fu l ly  balanced by the resistance of a non-conductor ; i t  is there thai a "boun
dary" for their diffusion is drawn ; the stronger is their mutual pressure or "tension of elec
trici ty, " the further from the su rface is this  boundary. Let us lay on this boundary another 
conductor. 2 At a corresponding point the resistance is thereby removed or, because of i ts 
smal l ness , becomes inadequate, and el ectrons wou l d  rush there, as water breaking through 
a dam, creating disturbances between the two conductors. I f  the second conductor is in
sulated i n  the same way as the first, then both of them together wi l l  form a s ingle  charged 
conductor; if, however, the second conductor is not insulated, i .e. , connected with the 
ground by the conductor of practical l y, infinitely large dimensions, then both of them wi l l  
be "discharged. " Here the moment of  crisis i s  the moment o f  severance of ful l  disingress ions. 

1 1n  thermometers of Celsius and Reaumur this is expressed by the zero point. Of course, it is not the 
real zero temperature ; we now know that the real zero temperature, i.e.,  the living force of th c mutual mo
tion of particles lies at 273° Centigrade below zero. But this is in fact the point of zero difference bet-

. ween two directions of molecular ac tivities of water. Any complete disingression denotes some zero dif
ference of a similar kind. 
2

More precisely not on the boundary, but sufficiently close to it, because in the second conduc tor is 
formed through "induction" (influence) from the fttst, an accumulation of the opposite elements of 
electricity, which also seck to leave the surface into the surrounding environment and are attracted by 
the electricity of the fmt conduct or. 
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Partic l es of water and l i quids move in complex, but closed orbits; i n  these orb its some 
of them are restrained by other, adjacent particles, and al l of them general l y  by the pres
su re of atmosphere, the external activi ties counteracting their movements. So long as this pres
su re outweighs t he i r  kinetic energy, water remains as a l i qu i d  and only a smal l part of its  
particl es, breaking l ose from the  surface, departs i n to the atmosphere, "evaporates"- those 
few particl es whose speed of movements turned out to be sufficient to overcome the coun
ter b lows of the air molecules. With heatin& i .e . ,  increase i n  the kinetic energy of water 
particl es, the number of such departing particles grows; but up to a defin ite l im i t  the at
mospheric pressu re in general continues to outweigh thi s  energy, and the mass of water re
mains calm. Th is l im i t  for the ordinary atmospheric pressure is reached at 1 00" Centigrade. 
Then the stabi l i ty of the system is l ost and a mass-rush of water i n to the atmosphere starts
the crisis of boiling. 

A great formal s imi larity exists between th is case and revolutionary crises. The activ
ities of r is ing c lasses are restrained, or repressed by the force of the ru l ing  c lasses- so l ong 
as such a force is sufficient for this .  But the growth of the former and degeneration of the 
latter into parasi tism continual ly change the correlati on : and the  moment arrives when 
both magni tudes are balanced. Then the social whole l oses i ts stabi l i ty ; and l ater there com
mences a breach of the l ower strata through those l im i ts w ithin  wh ich the pressure of the 
upper strata held them. 

The tektological designation of crises leads to them being d iscovered in  many of those 

cases w h e re ev e ry d ay thought does not find them at al l .  So, 1et  us assume that a body 

moves at first wi th an accelerated speed, then that th is  acceleration is l ost, and l ater re

placed by deceleration. At a point where the acce lerati on becomes equal to zero, there oc
cu r s, obviously, a complete disingression between the force giving r ise to it and some 
other counteracting forces. To ord i n a ry observatioi l ,  noth ing special has occured- the 

motion conti nues in the former direction. In fact, we have a crisis here- a deep change in 

the very character of motion. Mathematics expresses this change by that the "derivative of 

speed"  being transformed here from a positive magn i tude i nto zero, wh ich, as we know, is the 

symbol for a cris is. 

So in  the l ife of an organism one of the most important crises corresponds to that 
el usi ve and hardly distinguishable moment, when i ts ascend ing l i ne  i s  replaced by a descen
d ing l i n e :  the preponderance of vital assim ilation over d isass im i lation ends, in order to 
yiel d to their converse correlation. 

From the point  of view of ordinary thought, a aisis is a kind of violation of continuity. 

This would have been an i nsolvable riddle ;  tektology makes i t  solvab le by substituting i n  the 

p lace of one continu i ty- two, with changi ng corre lations. Such i s  the general method of 
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solving a l l  " a r i th m o l o g i ca l "  probl ems, i . e. ,  problems connected with i n terrupti ons i n  
complexes o f  experience. 1 

2. Types of Crises 

We have al ready outl ined two basic types of crises ; they now from our defin i t ion. 
Some crises arise from a vio lation of comp lete d is ingress ions and, consequently, a break-up 
of tektological boundaries and, th e refo re ,  fro m th e fo r m ati o n  of new connections ; 
others, on the  contrary, from the formation of complete dis ingressions and the creati on of 
new boundaries where they did not exist before, i . e., from the break-up of connections. The 
first type we wil l denote as "crises C, " i .e . ,  conjunctive or join ing; the second as "crises D ,"  
i.e., "disjunctive" o r  separating. I n  essence, any  conjunction begins with cris i s  C ,  the 
break-up of boundaries; and any dis integration of a complex originates from c r i s i s  D .  
I t  is easy to disti ngu ish these two types abstractly ,  i n  thought; but when we begin to study 
phenomena concretely, as they are encoun tered i n  experi ence, i t  turns out that the pro
blem is i ncomparably more complex exactly because s impl e  crises do not exist :  in fact, 
each crisis presents a chain of elementary crises of both types. 

Let us take crisis· c. the s implest in appearance ; for example, a mergi ng of two drops of 

\\ater. We now know that even such an insignificant !Tl'dlanical process does not occur without an ex

penditu re of activi ties ; without a destruction of some, even though an ins ignificant num
ber of atoms, or at  l east without emanation of energy. But this loss of activ i ties means 
teari ng them off from the whole which i s  being created ; and tearing off is cris is D ,  wh ich 
presupposes the appearance of complete dis ingressions. And general ly, a given cris is C, as 
any other cris is, is crowned, of course, wi th the creation of a new system with a new boun
dary; and this boundary can only arise through the appearance of new complete dis ingres
sions, where they d id not exist before. Consequently, the closing moment for any c ris is is  
D. 

The div is ion of a drop of water into two can serve as an example of a correspond in gly  

simplest cris is D. And again ,  we know that d is ingress ion general ly expresses on ly  th e  neg

ative resu l t  of conjunction. The drop cou ld  never divide "by itself;" this  is a consequence 

either of its growth, for example at the expense of the atmosphere saturated with moistu re, 

or intervention of sti l l  some other external force, break ing up connections among the parts 

of the drop. But both cases present noth ing  more than join ing of activi ties from without;  

to do th is , they must penetrate through the former boundary of the comp lex which pre-

1
oialecrics- one of the embryos of tektology- has already outlined. in .essence,  the same method of 

solution, only in an insufficiendy defmite and insufficiently general form. 
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supposes the violation of fu l l  dis ingressions ex isting there. Consequently, moment D is 
necessari ly preceded, as its  condi tion, by the moment C. 

As we see, the polar points of any cris is are the same in type :  the in itial point is aJ. 
ways C, the final phase i s  al ways D. The scheme i s  the  same :  CD, implying, of course, un
der each of the two signs not a s ingle el ementary crisis, but the enti re in terl aci ng series of 
crises. 

However, to l im it  oneself by th is formal uni ty wou l d  be i nexpedient. I n  the study of 
the concrete mechanism of crises we wi l l  have to div ide them into groups, in wh ich the 
central s ignificance practical ly and the greatest in terest theoretical ly  fal l s  on this  or that 
s ide- C or D. This is wel l i l l ustrated by the two examples given by u s :  we characterize 
them qu i te natural ly,ooe as the typical crisis C, because it is exactly th i s  moment which 
stands first in  the plan of investigation of the question concern ing  merging of the water 
drops or other complexes, the second as the typical cris is D, s ince here the basic  question 
concerns d is integration. And al though we know that any cris is  D is engendered by the pre
ceding conjunctions, for the problem at hand i n  this or that case they may not have any 
significance, so that they can be assumed to be such or others, without the closest i nvesti
gation. 

Let there be a chem ical reaction between s u l p h u r i c  ac i d . and chal k. Its begi nn ing 
i s  s imply a conjunction of these two substances ; besides, i n  conformi ty with the contem
porary views of theoretical chemistry, there must occur all kinds of combi nations of their 
atoms- cal cium, sul phur, oxygen, carbon and hydrogen ; l ater there occurs an immediate 
dis integration of the majority of these combinations, as unstabl e ;  in th is selection, stable 
combi nations are formed and retained- water, carbon d iox ide and su l phuric l i ne ;1 they 
do not remain together but are divided by new bounrlarles : carbon d iox ide goes up in the 
air as gas, and sul phuric l ime fam; a depos i t  (gypsum) . H ere, as we see, the final moment, 
D, is no less important than the first; and in  order to give an idea about the crisis as a whole 
whole, we must characterize i t  from the start as a complex cr is is ,  namely CD. 

Radioactive substances, as we know, are i n  the process of a progressive ly proceeding 

decomposition, precise causes of wh ich are unknown. F rom uran ium tears off L. -partic le 
{an atom of hel ium wi th double positive charges) , and as a resu l t  uranium X one appears ; 
then tears off /J -particl e (an electron, or a pure negative charge) , and as a resu l t  uranium 
X two appears ; another partic le fal l s  off and before us i s  uran ium I I ;  again  another partic le, 
and we have an ion; a further particle, and we have radium, etc. I t  is c lear that th i s  crisis shou ld  
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also be defined from the start as a complex crisis DD. 1 The same scheme shou ld be used to 
express the crisis of a party, if i t  i s  found to be unadaptable to the social environmen t and 
breaks up i n to factions, wh ich are then spl intered into groups and wh ich, i n  turn disperse 
into human atoms. 

The birth of a baby represents first of al l i ts separation from the body of the mother : 
moment D. Then there is an entry i n to its organism of the whole series of new complexes
activities through breath ing organs, movements and external senses : mul tip le  C. F i nal ly, 
a new relative equ i l ibr ium with the env ironment is establ ished, on the basis of the 

determined tektol ogical boundaries : aga i n  D. The dlaracteristic of the crisis is, consequently :  
D.C.C. D. This  i s  the case when we are not in terested i n  precise explanations or v.tlen the expl� 
ations of conditions cal l i ng forth the act of b i rth are not given. I f, however, they are con
sidered, for example, when the bi rth occurred prematurely as a consequence of a mechan-
ical influence or nervous shock, then the summarizing designation wi l l  be COCCO. Of a 
s imi lar kind, from a pure ly formal poi n t  of view, is the crisis of death : a break-up of some 
connections necessary for l ife ; then, alongside wi th a further break-up of other connections 

of the organisms, there i s  also a violation of boundaries between i ts special i zed tissues, and 
together with this al so of general boundaries between the organism and its  envi ronment, 
from which destructive l iv ing and non-l iv ing agents are introduced . into i t ;  final ly, decom

position into stable physical and chemical elements : DCD. 

The union of hydrogen and oxygen was understood by the ol d chemists as a s imple 
crisis C.  F o r  c o n tem p o ra ry  chemistry it presents quite a complex character: the spl i t
ting of partic les of hydrogen (H2) and oxygen (02) into atoms, formation of hydro-ac ids 
(HO), their groupings i n  pai rs into hydrogen perox ide (H202) ,  and its decomposition i nto 
water and oxygen ;  besides, it is l i ke ly that i n  the course of the entire process there is also 
a formation of sti l l  other, u nstable, immediately decomposing combi nations. In a sim i l ar 
way, division of a propagating cel l  i n to two, a sim pl e  act for the earl i est observation, i s  
now considered as qu ite a complex structural crisi s, both from physical and chemical po ints 
of views. Al l  depends on how far a given investigation penetrates. 

In o r d i n a ry tho u gh t, the notion of crisis i ncludes the speed or swiftness of change, 
of course, r e l a t i v e  to the measures taken from everyday experi ence. For tektological 
analysis these measures do not have any significance. For example, thorium is a radioactive 
element, which i s  in  the condition of decomposi ti on- crisis D; besi des, the average duration 

of l i fe of its  atoms i s  approximately 25 mil l i on years ; the penul timate element from the 
products of this progressive decomposition, before the transi tion i n to a stable body, name-

1oouble DO is sufficient in order to express a series of processes of decay. 
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ly into lead, has an average l ife of approximately one hundred-trir l ionths part of a second; 

radium, however, has an average l i fe of approximately 2,500 years, and al l three of them 

need to be considered as being in the condition of a completely homogeneous crisis. Such 

is the general ly-tektological point of view. The question is, of course, qu ite different when 

sol u tions to special practical or theoretical problems are concerned : each of them has its 

pecu l iar scale of precision ; and if, for example, i t  is necessary to calculate the quanti ty 

of uran ium or even rad ium in some combination in weight, then with contemporary 

methods of measurement there is no need to take into account  the process of decomposi

tion : there is no crisis in th is prob lem.  The notion of "crisis" is just as relative as are gen

era l ly a l l  the scientific notions. 

3. A Limiting Equ i l ibrium 

Cris is is a disturbance of equ i l i br ium, and at the same time a transi tion to some new 

equ i l ibrium. The latter can be considered as a limit to changes which occur during a crisis, 

or as a limit to its tendencies. If we know the tendencies of a cris is and those conditions 

under wh ich they unfold, then i t  is poss ib le to predict the final resu l t  of a crisis- that lim

iting equilibrium to wh ich it tends. 

So, for example, if there are two connecting vessels with a different level of water in each of 

them, then crisis C proceeds between them, for wh ich a l imiting equ i l i br ium is represented 
by the same level of water in both vessels. Or, let us assume, th at a box l ies on the table fi l l ed 

with accidental ly thrown in pieces of uniform form - lumps of sugar, or u nevenly 

spread flour, etc. ; it is subjected to innumerab le  ti ny tremours, coming from all sides 

through the wood of the tabl e and the ai r :  then, in the case of sugar, the l imit ing equ i l i b

rium wi l l  be that under which the common center of the weight of the lumps takes the lowest 

poss ib le  posi tion ; and for the flour  that. under which the upper surface of i ts l ayer turns 

out to be horizontal . The ancient truly ·  Russian proverb ,"by d int  of patience one can come 

to be fond of a thing one disl i ked at first, " expresses a l im iting equ i l i bri um of conjunc-

tive process- a marriage between a l ien peop le  in nature under condi tions of i nsol ubi l i ty of 

the conjugal union. I f  a young man experiences a crisis of ideological vaci l lations and 

doubts, then with sufficient knowledge of h is  former upbringing and a given si tuation, i t  is 

often possib le to predict with great l i ke l ihood how the matter wi l l  end ;  for example, in  the 

case of a rel i gious man- in e ither a transi tion to or a repudiation of rel igion, or in  a fresh 

rei nforcement of rel igion. Thus, in the early 1 920's, in my cr i tical artic le  i n  respect of the hes

itati ons of Marxists of those days, in particular N .  Berdiaev and S. Bu lgakov, I was able to 

predict what they would  come to : the first to a moderate l iberal ism with an aristocratic 

nuance, the second to clerical ism with an agrarian colouring. 1 I n  other cases, a historian ob-

1
s ee Prom the Psychology of Society, "Echos of the Past " ( pp. 21 8-222, second edition). 
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serving an ongoing revolu tion, taki ng i n to account  forces acting in it and its entire envi ron

ment, can predict the form of organization of society that wou ld  emerge from it.  

A l l  concl usions and predictions relat ing to l imit ing equ i l i bria assume, of course, a 

definite regularity ru l i ng over the observed processes of the creation and transformation of 

forms. This qu ite s imple regularity can be expressed thus :  the more, in two distinct cases, 

the total i ty of el ements and the environment in  wh ich they fi nd themselves arc sim i lar the 

greater is the probab i l i ty of s im i l ari ty i n  the l im i ting equ i l i bria to wh ich the formulating and 

regulati ng processes (groupings and selection ) tend i n  both cases. 

I n  other words : the more homogeneous is the organ izational material and condit ions 

influencing  th is material, the greater s imi larities shou ld  be expected i n  the organizational 
products created from il 

However, this scheme, which appears to be self-evident, shou ld  not be overs impl ified. 

It expresses an organizational tendency, wh ich i s  always present, but which i s  not always 

embodied in the final resul t, because i t  can be emasculated or paralyzed by other tenden· 

cies flowing from the concrete complex ity of condi tions. 

F irst of al l ,  the fol l owing must be borne i n  m ind. For the same aggregate of c lements 

not one but several forms of a l im i ti ng equ i l i brium are frequently  poss ib le . Thus, there are 

substances havi ng a complete identity of chemical structu re, wh ich are able to crystal l i ze 

in various forms, or be now amorphous, and now crystal l i ne ;  such are, for example, su lphur, 

phosphorus and carbon. Many chemical reactions cu lm inate either in one or another com

bination. Of course, it does not fol l ow from this that the "selection" of one or another 

l imiting equ i l i br ium is acc iden ta l ; it depends on condi tions under wh ich transformation 

of forms
_
occur ;  consequently, there is no contradiction with our scheme ; but the d iffer

ence in conditions often yie lds here with great difficu l ty to calcu lation and eval uation. Th i s  

i s  e spec ia l l y  true of l iv ing forms. The basis of  biological species are, according to contem

porary views, disti nctions i n  chemical content in  the  l iv ing proteins : the mature organism 

of a species can be considered to be a form of a l im i ting equ i l i br ium to some groups of 

proteins. However, many species are disti ngu ished by so-cal led dimorphism,  or even poly

morphism, i .e., they have two or more, in  our view m a n y ,  d i verg i n g  fo rm s .  F o r  ex 

ample, i n  some butterfl ies, the male and female and even polymorphic varieties of the same 

sex were cons idered by  natu ral ists for a l ong  t ime  to  be  independent species. And among 

the lower non-vertebrates exai'Jl)les of such sharp .d ivergence of the external s igns of d ifferent  

sexes or  al ternating generations are  encountered, which far surpass the average, usual l y  ob

servable distinctions among species. Besides, complex, i ndefin i tely-changi ng condi tions of the 

l ife of a species are usual l y  cons idered to- be approximately " the same" for i ts various ind iv-

. iduals ;  and if under d ifferent cond itions i t  is establ i shed that sexual dimorphism is connec-
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ted with an  absence or p resence of such and such elements in  the embryot and a seasonal 
polymorph ism, · with such and such conditions of temperature and humid i ty, etc., then 
there sti l l  remains, with rare unexplained exceptions, the question why th is polymorphism 
i s  being worked out here, and not in the neighbouring speci es ; why is it sharper here, and, 
under apparently the same conditions, m u c h  w e a ke r· e l se w h e r e , and, general ly, what 
are its organ izational mechanics? 

At any rate, the number of possible l imit ing equ i l i bria i s  always qu ite constrained ; 
and, in essence, for each given case, there is even only one poss ibi l ity- necess ity ;  but our 
incomplete knowledge of condi tions forces us to take i nto account  and i nvestigate various 
possib i l i ties, from which only one is real ized. 

Of course , the very notion of a l imiting equi l i brium is rel ative, s ince fin ished forms 
and a halt to the ir  development do not exist in  nature. We cal l the structure of a mature 
organ i sm  a l im i ting equi l i brium to wh ich the development of an embryo tends, and this 

is qu i te l ogical i nasmuch as the mature organism represents i n  fact the most stable form of 
l i fe capable of reproduction again and again. But this  does not prec lude the fact that a 
mature form is the point of origin to processes of vital decl ine, and i t  tends itself, conse· 
quently, to a still more stable l imiting equi l i brium occu rring as a resu l t  of death and decay
to the equ i l i brium of inorganic bodies. And this  latter, moreover, general ly  competes wi th 
the first- masses of embryos and underdeveloped organisms perish, not going  through the 
cond i tion of maturity at al l .  Nevertheless, the condition of maturity is exactly what i s  im
portant and interesting from the tektological point  of view; only i t  has a posi tive organiza
tional significance, determin ing the development of forms : w h a t  was  d e s tro yed  b efo re 
thi s  phase, is s imply excluded from consideration o f  v i tal evo l u t i o n , i t  perishes, so to 
speak, i n  negative selection ; w h at reach es th i s  p h ase  c.a n  reproduce itself again and 
again, as an object of positive selection and a point of origi n  of organi zational processes, as 
a form wh ich has been selected tektological ly. 

On  the  way to a l im iting equi l i brium regu lar in terval forms, which can also be con
sidered as relative l im iting equi l i bria for a defin i te part of the stud ied process,are frequently 
observed. For example, a group of radioactive bodies, form ing a fami ly  of u ran ium, is a suc
cessive series of chemical elements which resu l t  one from the  other, ex isting for a l onger 
or a shorter period of time- from tens of bi l l i ons of years to smal l parts of a second :  ura
nium I, uranium I I , uranium X, ion and radium with its derivatives, r ight up to the final 
l i nk  in  the chain, l ead ; it is considered to be a completely stable element, but, probably, 
also because of our contemporary scales and methods observation. The larval fams of animals 
going through metamorphoses are also relatively- l im i ti ng equ i l ibria; sometimes these forms 

I 

have al l  the properties of mature animals, incl ud ing the abi l i ty of p ropagation. 
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For chemical reactions, V. Oswald formulated the l aw of their sequence, accordi ng 

to which there appears i n  a change of combinations at first the least stable combination 

which is sti l l  poss ib le under a given combination of react ing substances. For examp l e, i f  a 

corrosive subl imate is treated with a ch lori de l ead, thei r metal l ic mercury does not imme

diately appear, but calomel appears first Cal omel is unstable in the  presence of chlorous 

lead and, after retu rn ing its ch lori de to ch lorous l ead, there appears mercury. Wi th reactions 

of precip itation,a saturated solu tion appears first, and only l ater, at times qu i te l ater, a 

sol id substance is isolated from it  I f  the existence of several solid form; is poss ib l e, a more 

soluble and a m ore changeable form appears first, etc. This regularity is important in the 

practice of chemical analysis, because it teaches the importance of bid ing one's time in or

der to obtain the precise results of a reaction. Tektologica l ly, however, there is noth ing more 

in i t  than an i ndication of the necessary interval forms ; however, the instabi l i ty ofthese forms 

reduces exactly to the fact that they are not final but transi tional ; the same calome l ,  for ex

ample, may appear as a stable l im i ti ng equ i l i bri um in other reactions. 

The notion of a l im i ti ng equ i l i br ium wi l l  serve us as the basic i nstrument in the inves

tigation of crises. 

4. Crisis C 

The in i tial point of cris is C i s  the break-up of a tektological boundary between some 

complexes. I t  l eads d irectly to conjunctive processes wh ich constitute the basic content of 

these crises. 

Let there be two contiguous but yet tektological ly  separate complexes, A and B

two drops of water. These are molecular systems; the existence of a boundary between 

them at a point  of contact ind icates that there i s  a neu tral ization of oppos i tely di rected 

molecular activities. Approx imately, this can be pictured as fol l ows. The most c losel y 

drawn together molecu l es of A and B are not yet bound by coupling activi t ies (no mat-

ter what they are} , not tied together exactly because there exist actions i n  the oppos i te 

direction, also coupl ing  activi ties, wh ich b ind each such molecu le wi th its own complex, as 
if drawing i t  back. So long as th is action outbalances the coupl ing tendency between the 

two closest molecu les of A and B, they cannot draw together to the average molecu l ar d is

tance which is present i ns ide each of the two drops : contact in the preci se meaning of the 

word does not yet exist When the two actions are completely equal , i .e . ,  fo rm a co m 
plete disingression, then a contact occurs, but only rromentarily, because we know that activ

ities of two complexes external to the env i ronment, not meeting here any res istance, cap

ture the frontier l i ne and create a parti tion. 

However, than ks to the basic character of structu re of both systems, this second case 
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leads easi ly and even i nevitably to the thi rd. Molecules are i n constant motion ;  the direc
tion and magnitude of energy of this motion is continual ly  changing for each molecule. 
Therefore, once "contacts" generally occur, even though they are momentary only, the 
dis ingress ion wi l l  be unstable if with the first approaches to molecular d istance the tek
tological boundary is sti l l  maintained, then with one of the fol l owing approaches , in which 
the sum of molecular fluctuations in the direction of rapprochment turns out to be some
what greater, th is boundary wi l l  be violated; a coupl i ng l i nk  wi l l  be establ ished between 
the individual molecul� which have drawn together. But s ince the former connection 
of each of these mol ecules wi th the adjacent fronti er mol ecu les was retai ned, the paths of 
fluctuations of the l atter must now change, evidently, agai n in the d irection of rapproche
men t  of complexes ;  and,consequently, the boundary shortly after that wi l l  be violated for 
some molecu les wh ich were not previously in contact, bu t wh ich approached it very close
ly. And these, in turn, wi l l  involve in sti l l  others a unifying process, etc. The merging pro
ceeds in an aval anche- l i ke fashion and embraces both systems,so that the boundary bet
ween them general ly  disappears : the basic moment of crisis C appears before us. 

There occurs a merging of the organizational material : the two drops "diffuse" one 
into the other, and exchange molecu les, the torn-off e lectrons and thermal energy. It i s  
exactly th is which constitutes the bas ic reconstruction. I t  i s  regulated by the processes of 
selection. The appearing group in� are i n  part preserved and i n  part dis integrated. E lements 
of the disi ntegrati ng groupings either remain with in  the framework of the same system, but 
now i n  other connections and correlations, or are removed from it entire ly, passing on to 
the external envi ronmenL The loss of this  kind of organizational material, as we know, aJ. 
ways accompanies conjunction, only measures of th is l oss are quite differenL I n  the given 
case, it is quite small and practically quite imperceptible. But it i s  present :  mechan i cal motion 
of the l i qu id  of the merging drops is inevitably bound wi th thermal energy, i .e., dissipation 
of certain quanti ty of kinetic energy, with the destru:::tion of ind ividual atoms when the 
freed el ectrons have a possi bi l ity to diasppear i n to the surrounding space, and with the 
discharge of radiant energy. 

But this already enters the content of the cu lm inating, necessary phase of the crisi s :  
the establ ishment of new systemic boundaries and a new complete dis ingression i n  the p lace 
of the violated old boundaries. Removal of any part of activi ties exactly means the appear
ance of a complete disingression in the field of connections of this  part w ith the rest of the 
complex. But apart from this, boundaries are genera l ly restructured i n  a general reorgan
zation. Thus, strictl y speaking, a "physical " boundary, which, as we know, constitutes on
ly a part of tektological boundary, here too is  not reduced to a remainder of the former 
physical boundaries of the two drops. I ts  transformation under the influence of selection 
gives the new drop a min imum surface in the form of an e l l i psoid. In this ends p hase D of 
the crisis. 
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Now we are goi ng to change the cond itions : l et  the  merging drops consist not of pure 
water but of solutions of soda and hydroch loric aci d  in equivalent quanti ti es. Then the pro
cess is compl icated by a chemical conjunction with the whole series of reactions. According  
to the views of  contemporary chemistry, here we have al l kinds of  group ings of ions on hand, 
into which both the d issolved substances and the solvent dis integrate. An enormous major
ity of connections wh ich arise here decompose immediately as being unstable i n  the given 
environment. One of these connections, a combi nation of two hydrogen ions wi th a biva
lent ion of soda· C03, dis i ntegrates i nto water and carbon d iox ide, C02, which under nor
mal temperature is gas, i .e . ,  its  partic les possess such a significant energy of motion that i t  
exceeds both the  magn i tude o f  the i r  coupl ing among themselves and o f  the particles o f  
the water solvent; they tear off, therefore, and are removed from the complex ; only  an  in
significant part of them remains in  a "d i ssolved" state, in mol ecular and atom ic comb ina
tions with water. And water and the d i ssolved sal t- sodium ch lor ide- "survive" on the 
\Wtole, forming the main content of the system. 

Here phase D is  expressed quantitatively much more sharply ; a large part of the materials 

and complexes fal l s  away, but the entire tektological character of the cris is is the  same as in  
the first example. N ot knowing prec ise ly the  structure of  complexes and  their  envi ronment, 
it is not possib le to predict the extent  to wh ich cr is is C wi l l  turn out to be the cris is of d i s
integration. Often, the process culm inates in co m p l e te "destruction" of the merging  com

plexes, according to the term inology of pre-scientific cogni tion. An examp le  of this i s  the  
phenomenon o f  explosion. 

Let there be a certain quanti ty of picric aci d  wh ich is i n  a physical and chemical equ i 
l i brium with the envi ronment. A complex partic le o f  this  substance consists o f  sharp ly ox
idizing and restoring group ings;  but they are sufficiently demarcated from each other to 
prevent direc t  mergi ng. A strong thermal vi bration from fire or a match, or a mechanical 

shock- a blow, or a flow of el ectrons from a dischargi ng spark, or an explosive wave from 
prim ing, violates the external boundary of the system : new acti vi ties conjunctively burst 

into it. No  matter how heterogeneous these influences are, the resu lt i s  approx imate ly the 
same: the in i ti al ,  even though i ns ign ificant, regroupings lead at certain po ints to the break
up of internal boundaries between the restori ng and ox idiz ing groupings of the same or ad
jacent molecules. New connections emerge, partic les of which possess enormous k inetic 
energy previously "h idden " in the form of i ntra-molecu lar tens ions. Th is "freed" energy 
bursts into the groupings of adjacent  particles and engenders in them conjunctive proces
ses lead ing again to the same connection of oxidiz ing with restoring groups, and a new 
"freeing" of energy, etc. The crisis develops in an avalanche-/ike fash ion : the greater the 
number ofroolecules already embraced by i t, the more wi l l  be embraced in the fol l owing 

moment. Thus the process conti nu es unti l  the  whole chemical material of the complex is  
exhausted. The magnitude of kinetic energy of the transformed molecu les far outweighs 
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coup l ings among them ; consequently, they scatter i n  various di rections i n  the form of gases 

of h igh temperature under a great pressure. 

There occurs " d es tru c ti on"'  of the original form, i .e., everyday  con s c i o u s n ess, 

being gu ided by customary means of perception, does not find this form at al l i n  what has 

actual l y  happened. To the scientific consc iousness, the matter is, of course, qu ite d ifferent! 

There was preserved, only in  a broken-up form passing into complexes of the surround ing 

environment, the entire structural material of the demol ished system, and survived, with 

few exceptions, the chemical basis of its structure- atoms with their complex i n ternal dy
namics. 

I 
Tektological form is changeable, but it is not destructab/e to the end: with sufficient 

investigation we can always find remnants of the original organizational connections. I ts  

complete destructi on wou ld  b e  a destruction o f  the  activities themselves which form i t :  

having arrived at a complete disorgan ization these activi ties wou ld  have become inaccess ib le 

to experience, not producing any effects, not offeri ng any res istance to the activi ties of our 

perception and labouring influence. 

The impression of a "complete destruction" always depends on the l im i tation of our 

methods of perception. A bei ng wh ich "cou l d  see" atoms wou l d  have perceived the pic

ture of the explosion qu ite differently, much more s imply and hol i stical l y, without the 
apparent violation of continu i ty. For it, the whole matter wou ld  have been reduced to 

changing motions in molecular and i n tra-molecu lar groupings, sh ifts of atoms from one 

grouping to another, and a trans i tion of c losed orbi ts of most of them to open trajectories, 

with speeds of the former order :  crisis, of course , i s  far from being as deep as i t  appears to 

our feel i ngs. Such a being seei ng atoms puts us on the point of view of scientific inquiry, the 

symbol ism of scientific theory. 

The three i l l ustrations wh ich we have just consi dered were taken from one field

physio-chem ical processes. This was done in  order to compare them easil y  from the point 

of view of the scheme of l im iting equi l i bria. What is revealed by such a comparison? 

In the first case- merging of the two water drops- the final resu l t  represents the 

greatest sim i lar ity with each of the organizing forms :  it i s also a drop  of water, but only of a 

larger magnitude. I n  the second case, where drops consist of different water sol utions, the 

resu l t d iffers from them much more significantly :  it is a aop of solution bf.thethird substance, 
' . 

p lus a certa in quantity of diss i pated gas. I n  the th ird, conjugating complexes are restormg 

and oxidizi ng groupings, in which the differences reach In many respects a chemical contrast; 
and the l im it ing ·equi l ibrium, in the form of gases scattered i n  the atm?sphere, differs sti l l  
more sharply from the i n i tial forms. No matter how approximate are the methods of com· 
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parison here, they are nevertheless sufficient i n  order to be convinced about the agreement 

of experimental data with our general formu lation. And by selecting i l lustrations which 

yield more easi ly to comparison , we al ways come to analogous conclusions. 

For example, with a biol ogical merging of two cel ls of the same species, freely l ivi ng or 

embryonic, the l im i ting equ i l i br ium wi l l  differ much l ess from each of the in itial complexes 

than with the merging of d ifferent cel l s, even though of c lose species, producing curs. The 

same can be said about the amalgamation of human organizations, common or d ifferent 

tribes, enterprises, pol i tical parties, about the merging of different dial ects, religions, and 

about the synthesis of d ifferent  scientific i deas, etc. I t  is easiest, perhaps, to trace the de

gree of s imi larity and differences i n  social human group ings as they are particu l arly close to us 

in our experience and, therefore, in  a defin i te sense, particu larl y understandab le, desp i te the i r  
complexity. 

I t  is important to remember that i t  is necessary to take i n to account, in other cases, 

not only one but several l im i ting equi l i br ia w i th smal l ,  for our contemporary methods, dif

ference i n  condit ions. So, for any vital comp lexes i n  thei r  crises, besi des particu lar h ighly 

organized biol ogical equ i l i br ia, there are al ways, i n  addition, equi l ibria of "destruction, " 

i.e., dis integration into s impler, " inorganic" combinations. We know, for example, that con

junction of infusorians raises their mortal i ty, i .e . ,  l eads more frequently to the equ i l i br ia of 

"destruction" rather than a h igher viab i l i ty, though the significance of the l atter prepond

erates in  the history of the spec ies as a whole. 

The explos ive type of aises represents spec ial features wh ich are essential to i ts under

standing. The force of such c rises, to a large extent, does not depend on the stimu lus  wh ich 

is its di rect cause ; nevertheless, its  energy must be "sufficient :· and if it does not exceed 

a certai,n min imum, the exp losion does not occur. Sometimes, however, the progress of a 

crisis, especial l y  i ts tempo, changes considerably depending on the nature of a s timu lus ;  for 

example, the buming down of pyroxyl in  i n  the a ir  wh i l e  l i ght ing i t  up is i ncomparably calmer 

and slower than i t  i s  under the action of pr iming with detonating acid sal ts. How can the 

external ly contradictory correl ations be reconci led? 

F irst of al l i t  shoul d be borne i n  mind that explosive combinations of any k ind rep· 

resent so-cal l ed false equilibria . We wi l l  remi nd you what th i s  means. Those processes wh ich 

proceed in the form of an explosion do not just begin with it: they were goi ng on before 

the exp losion, only so s lowly that they were not caught by the usual means of observation. 

Thus a mixture of two volumes of hydrogen and one vol ume of oxygen, the detonati ng gas, 
from a spark " i nstantly" turns i n to water steam with an enormous outpu t of heat; bu t  

water turns l ittle by l ittle i nto steam without a spark, under normal condi tions : according 

to approx imate calculations, >Mth a  temperature of 1 8° Centigrade, 230 bi l l ion years are 

needed for 600h of the mixture to be subjected to this conversion. S imi larly, the society 
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capable of a revolut ionary explosion, wh ich breaks through the internal boundaries of its  
group ings blending separated masses into a fighting avalanche, experiences l ong  before the 
moment of the revolution, in scattered partial forms and weak  degrees, processes of the 
same character :  both conjunctions of revol u tionary activi ties and their  breach through the 
organizational l im its of society. 

With sufficient investigation, the same is also revealed for other "exp losive" complex
es. Consequently, the role of a trigger, wh ich is d irectly respons ib le  for the expl osion, re
duces to an acceleration of the tempo of the ongoing processes,- w h a t  i n c h em isti'y 
is expressed by the notion of "catalysts. " 1 

Further, on what does the avalanche-l i ke progress of explos ive crises i n  fact depend? 
I t  depends on those activi ties wh ich are "freed" by the cris is, i . e. ,  from c losed fonns they 
pass into open forms, and themselves "free" simi lar activi ti es in adjacen t  parts of the sys
tem. An "exploded" particle of picric aci d  explodes neighbouring particl es ;  a " rebel l ious" 

member of a col l ective, which i s  under a social strai n, fer exaJ'll)le, a starving or embittered 
mob, " i nc i tes others to rebel l ion;" etc. When the activities, wh ich are freed during a crisis, 
i ncomparabl y exceed the energy of the i ni tial stimu lus, there is observed what

_ 
is cal led 

th e i n d ep en denc e  of force  and magni tude of a cr is is from the provoking agent, pro
vided, however, that the stimulus is "sufficient."  

Let u s  consider the general condi tions of  this "sufficiency. " I n  any explosive mixture, 
according to the received contemporary theoretical chem istry, there must occu r  from time 
to time explosions, at least of  indivi dual particles. The energy freed by th is explosion either 
disperses before the next such explosion, which wou ld  have ensued for the same general 
reasons among the particles adjacent to the exploded one, or v iol ates the equ i l ibrium of 
some of them more or less deeply, or is abl e d i rectly to t:xpl ode  others. Let us begin with 
the l as t  case. Let one particle explode two such particles in th is way ; those, evidently, wi l l  
explode immediate ly four more, wh ich wi l l  be  fol l owed by e i ght  more, etc. The  crisis un
folds  from the first stimulus, infinitely small from the chemical point of view. It i s  clear 

that such a complex cannot exist i n  practice. I f, however, one partic le does not directly ex
plode others, but violates their  equ i l i br ium to the extent that th is v iol ation i s  not smoothed 
down before the next moment, which is cal led forth by the normal general conditions of a 
sim i l ar expl osion, then after the second explosion there wi l l  be a considerable lowering 
of stabi l i ty, and after the th ird-an even w-eater one. etc. The action aa:unJiates and leads to a 
growth in the number of partial crises and a decrease i n  i n tervals between them. But then 
the remain ing violation of equi l ibr ium becomes even greater and accumulates even faster, 

1
substances, whose presence accelerates the progress of a reaction,sometimes to an enonnous degree, 

not c hanging its general direction and final results. 
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etc. Obviously, th is case differs from the former one i n  the magnitude of the coefficient of 
time onl y, and in general the exi stence of the complex i s  al so not durable here, wh ich prac
tical ly may he considered as imposs ib le .  

There remains only the fi rst of the three cases pr · · ,en ted above ; and i t  must he a d ·  
mitted that any exp los ive mixture, any fal se equ i l ibr iu rn  i n  genera l ,  i s  characteri zed by 

such a progress of elementary crises that the res idual energy of one succeeds to disperse to 

another, practica l ly without a trace. 

· Let us assume now that a stronger agent than the normal influences acts on such a 

system, and that i t  explodes al l at once, i n to 1 0, 1 00 or 1 ,000 el ementary groupings. 

Then the s ituation changes. The freed activi ties spread to adjacent groupings and act on 

them either more or l ess in concert, or, perhaps, para lyze each other. The accumulation of 

the explosive action then occurs all at once : at some points a manifold pi l i ng up of activ-

it ies i s  sufficient to ca l l  fo rth n e w  e x p l os i o n s ,  a n d  i n  o th e rs- to c reate a n  

extreme i nstabi l ity,  yie l d ing to the sl igh test add itional st imul us ;  and the first derivative exp lo

sions can serve as  such a stimu lus. I t  i s  c l ear that the cr is is can unfo ld  i n  an avalanche-l i ke 

fash ion only if the quantity of posi tive accumulati ons i n  question reaches a certain magn i 

tude. And th is  i s ,  obviously, more probabl e with 1 00 i n i tial explosions than wi th 1 0, and 

with 1 ,000 than wi th 1 00. Where th is quan ti ty i s  reached there l ies the mi nimum sufficient  

magnitude of  the exp lod i ng agent 

Hence i t  i s  c l ear why the force and character of th i s  agent may, in  some cases, have 

a noticeable and even a great influence on the progress of a crisi s. Many substances which 

bum fast and calm ly when l i t  at one point  sharply burst i nto flame from a wave engendel"ed 

by prim ing, wh ich instantly passes through the i r  ent ire mass, or from a s imi lar mechanical ly

percussive shock. Here is an i l l ustration from another field .  I n  a town or a country, the re

lationsh ips of social forces have reached a h igh tens ion,- w h a t  is ca l l ed a revo l u t io n 

ary sttuation. Then, for examp le, any isolated .act of v io lence by represen tatives of one of 

the hosti l e  parties wi th respect to persons belongi ng to another party, occurring In  the pres

ence of a few witnesses, arouses only agitation and indignation in those witnesses ; whi l e  the 

fast-spreading news among the masses, verbal or by means of newspapers, about the same 

fact may serve as grounds for an u prisi ng. 
i 

I n  contrast to the explos ive type of cr is is is the " fad i ng' 1 crisis. S imple i l l ustrations 

of thes� cri ses are also prov ided by chemistry - namcly, reversib/e reactions. 

Let a union of one of the alcohols  with acid proceed in a solution ;  the resu l t  

of  conjunction i s  ether of  a correspond ing structu re and  a partic le of water ; the formu l a  i s  
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as fol l ows : 

alcohol + acid  = ether + water 

But as soon as some quantity of ether has been produced, it becomes by i tself a 

means of conjugation with water, creating alcohol and ac id  i n  the reverse formu la : 

ether + water = alcohol + aci d  

Both parts o f  the  process represent a typical cr is is C wi th a cu lm inating moment (di

vision in to two substances) ; bu t both processes go on side by s i de, and thei r speed i s  pro

portional to the quanti ty of the conjugating reagents :  the more a l c oho.l a n d  aci d  we have 

on hand, the faster ether wi l l  be produced from them ; but the more there is of ether, the 

more energetical ly proceeds the reverse conversion. At first, when the reaction began, i t  

proceeded entirely i n  one d irection- the  creation o f  ether ;  b u t  to the extent that i ts  
quantity appears and increases a n  opposite process arises a nd  i ntens ifies wh ich, by  adding 
up to the fi rst, produces i ts vis ib le deceleration. Thus  the process goes on unt i l  both of 

them become equal and paralyze each other ;  in fact, an infinite time is requ ired for the 
final concl usion of the process, bu t practical l y  and approx imately thi s  is ach ieved i n  a l im

i ted per iod of time. Then we have a l im i ti ng equ i l i brium to which the cris is of the system 

tends. It belongs to the number of those wh ich in p h ys io-c h e m  i s  try are cal l ed " true equi

l i br ia, "  and to wh ich the princi ple of Le Chatel ier formerly i nvestigated by us i s  appl icable .  

A l l  cases of the applicability of the princip le �f Le Chatel ier can, i n  turn,  be considered 

as crisis C of a "fading" type. Let us recal l  our former i l l ustrations. Systems of equi l i br ium 

composed of water and ice under oo are subjec ted to a raised pressu re. This is noth ing e lse 

than a brea k-up  of tektol ogical boundaries of given system, with a comp lex of mechanical 

acti vi t ies of pressure formerly external to i t  enter ing and merging  with it And, subsequently, 

a revers ib le  process of th e convers ion of ice under pressure in to water, and water, when wi th 

a contraction of volume the pressure lessens, again i n to ice p lays the same role  as revers ib le 

chemical react ion i n  th e  previous example. 

Let there be a tun ing fork in the pos i tion of rest. I t  is brough t  i n to motion by a me

chan ical i nfluence : from the general tektological poi nt  of view this  is cr is is C ;  new activ

i ties burst in to the system from i ts environment, and the system ic "form " changes- the 

vibrating, sound ing tu n ing fork is not  the same as  i t  was before. But the vi bration gradually 
fades away : it i s  a "fading" type of crisis.The l im i ting equ i l i br ium d iffers impercepti b ly from 

the in itial equ i l i brium : but, of cour�e, it does d iffer; not a s i ngl e  v i bration of the tuning 

fork passes without some t race on i 1 .  

t 
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Any body which receives a push and moves through a resisting env i ronmen t gradu
ally decelerates its movement and, final l y, stops : t h i s  i s  a n a l ogou s  to th e for m er 
case ;  i t can b e  co n s i d e red  as a case of so-cal l ed "aperiodic  oscil lation. " 

As we see, the fading type of crises C is infinite ly spread i n  nature ; it embraces the 
entire universe of v ibrations and arrested movements. If i t  turns out to be true that the uni 
versal process tends to a stable equ i l i b rium through a conti nuous growth i n  entropy, then 
the entire l ife of the universe i n  our phase of i t  woul d  al so turn out to be one of the cri ses 
of this type. 

Let us return to our first examp le- the formation of an ether complex from alcohol 
and acid. The fading progress of the crisis is  based here on the two-sidedness and revers ib i l 
i ty of reaction. 1 1 t,  therefore, changes essentia l ly if one of its two s i d e s  r ed u ce s  to 

zero. Let us assume that the enti re newly formed ether i s  removed from the fiel d of reac
tion, or that water, with which ether again enters into a combination, is reta i ned outsi de 
this field. In such a case the process is not stopped by the opposite conversion but proceeds 
to the end, until the total quant ity of ether i s  produced out of the material on hand. This, 
however, is not an "aval anche-l i ke" type of a crisis, si nce i t  does not contai n sel f-accelera
tion. We shal l cal l i t  a middle type. To i t  bel ong the majority of complete chem ical reac
tions and also other conjunctions, s imi lar to it in process. 

So, Jet there be a connection between two vessels conta in ing water in wh ich the wa
ter level is different, and the bottom l evel the same in both vessels. Then the water wi l l  
flow from the vessel w ith  a h igher leve l i n to the other vessel ; but its flow decelerates as the 
level in the second vessel rises, because the water wh ich had flowed into i t  presses i n  the 
opposite direction : th is is a fad ing cris is. But if the bottom of the second vessel is considerably  
lower than the bottom of the fi rst vessel ,  then the opposi te pressure wi l l  not  occur and  the 
enti re water may flow out :  this i s  the midd le type  of a crisis. 

Equal ly, in a clash of two arm ies- and we know that i t  is cris is C,- if one of them 
attacks and the other retreats defending i tsel f, but mai ntains i ts vital and technical force, 
then the affair may proceed according to the fadi ng type : retreating to its reserves, the 
other army strengthens opposi tion, whi l e  the active force of the first weakens through an 
expenditure of efforts on communications with the base and on protection of these com
munications; and a halt on a new front l ine occurs. 

But if the attacking army is able to destroy parts of the enemy force so that their l oss 

1It is easy to show mathematically that the same role is also performed by the reversibility of influences 
in our other examples. 

249 



cannot be compensated by moments favourable to the enemy, i.e., i f  opposi t ion is el imi
nated from the  fiel d of mi l itary reaction, then the reaction may proceed accord ing to the 
middle type of cr isi s ;  it may a lso assume an avalanche-l i ke character, i f  Internal col lapse, 

revolts, and mutual destruction begin in the defeated army. 

We see i n  these i l l ustrations that differen t  types of crises C may combine i n  real ity, or 
replace one another. With the great complex ity of phenomena it i s  not always easy to draw 
the boundary where one ends and another crises begins. Homogeneous tektological transfor
mations are accompl ished sometimes i n  one, sometimes i n  another, and sometimes i n  sti l l  
another way. 

The join ing  of hydrogen with oxygen under l ow temperatures proceeds accord ing to 
the midd le type, very s lowly over b i l l ions of years ; but for te ktology this  is immaterial : the 
resul ting  water does not decompose back, but leaves the fie ld of reaction ; i n  the  gas element 
of Grove, the identical join ing occurs in a short period of t ime, measured i n  hours. Under 
the action of a spark, the same reaction proceeds in an explosive way. If thi s  occurs with in  
a l im i ted space, then the explosion is accompanied by  h igh temperature under whose influ
ence the water-steam begins to decompose back i nto oxygen and hydrogen ;  here, the crisis 
passes i n to a fad i ng form and tends to the "true equ i l i bri um" of both the gases and the wa
ter-steam. 

Analogously, social revolutions proceed d ifferently u nder different conditions. Revo
lutions burst out through an explosion, then having subsequentl y  reached a maximum, 
oppos i te movements of social forces continue , a n d  l ater s u b s i d e  a n d  te nd  to a c er-
tain "limiting equ i l i brium."  For England, however, the replacement of the feuclal by the capitalist a
der, i f  taken as a whole, proceeded in  the  words of h istorians i n  an "organic way : " th is  
was  a series of fading crises ; each of them tended to a c1efin i te equ i l ibr ium of o ld and new 
forms :  it was maintained for some time, and, subsequentl y, the equ i l i br ium was violated 
again due to the  disappearance of a part of the old forms, i.e., their rerroval from the historical 
fiel d of action, giv ing rise to a new crisis of the former type, etc. T h e  fad i n g  form 
only predominated i n  these crises, but the explos ive part appeared at the beginn ing, though 
less sharply than i n  th e case  of  other countries ; and during the Great Engl ish Revol ution 
the expl osive form even manifested itself as the basic cris is. 

Genera l ly, we perceive the flow of social crises as something especial l y  complex ; they 

conta in  varied combi nations of aval anche-l i ke and fad ing series. However, in the simplest 
crises of the inorganic world not on ly the practical connection, but also the Internal kinship of 

these two types can be discovered quite easi l y ;  they are expressed by the same formulae 
of calcu lati on- that i s, a geometric progression or demonstrative function .  
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From the question about the progress of crises l e t  us now go back to the  quest ion 

concerning their final resul t  Let the  po int at issue be an amalgamation of two social  organ

izations :  enterprises or parties, or entire countries, etc. These arc a lmost al ways compl exes 

of an egressive central ist type. What happens from amalgamation ? Accord ing  to the pri n

cip le of l im iting equi l i bria, the more homogeneous the two complexes are in thei r material 

and connections, the rmre it can be expected that the emerging system wi l l  be s im i l ar to them 

in its structu re. Therefore , it is qu i te natu ral that, i f  they have one center each , the 

new system wi l l  a lso have a s i ngle center; and i f  they were character ized by a comp lex egres

sion, then,genera l ly, parts of organizational centers are removed so as not to have paral l el 

competi ng centers ; the preservation of all of them wou ld  have led, on the other hand, to d i s

equ i l ibrium. And this refers not only to egress ive centers, but also to degressi ons wh ich 

strengthen complexes : two orders, regu l at ions, or l e g i s l a t io n s  are rep laced by a s i ngl e 

one ;  inasmuch as th is i s  not so, cond i tions are preserved for new viol ations of equ i l i br ium.  

As we see,the scheme of l im it ing equifibria here requires the removal from the system 

of those groupings which organize it egress ively or degress ively .  Th is  may also tektologically 
i l l uminate for us so m e  fac ts from other fiel ds of  experience. For examp le, with fert i l 

ization, after the merging of male an d  female cel l s, hal f of the "chromosones, " i .e . ,  espec ial 

ly those yiel di ng to  the colouring of elements of  nucleus, is rejected ;  and the doub led  cel l 

is brought to the structural form of the former s ingle  cel l s .  Accord ing to the predominat i ng 

opinion, this, among other th ings, lends a h igh degree of probab i l i ty to the supposit ion con

cerning the special <rganizational rol e  of the  nucleus with its  chromosones i n  the l i fe of the 

cell,- namely the egressive rol e. It i s  surmised that the  nucleus is the organ izational center 

of the cel l ,  and its chromosones are the carriers of the "heredi tary properties" of the cel l which 
determine its enti re evolution. 

The princip le of l im iti ng equ i l i bria bel ongs to the  number of those wh ich have a u n i

versal significance for human practice. On th is pr inc ip le the productive and, general l y, the  

entire labouring activity of people whol ly  rests : th is activ ity proceeds from the foreseen 

limiting equilibria ; i n  this  consists its "expediency " or " regu l ar i ty. " 

Human activities, as we know, are not essentia l ly  d ifferent from the activ it ies of 
nature on wh ich they are based ; the �nizational arrl disaganizational p rocesses performed 

by man are not different from the processes of nature e ither in methods or regu lari ties, and 

the activity of human labour is nothing more than an infin i te chai n of crises CD. His  activ i ties 

burst, so to speak, into the objects of natu re and enter i n to an interaction wi th the i r  ele

ments ;  the predetermined l imit ing equ i l i brium , a new form- a product- resu l ts from the 

conjunction of an elemental complex wi th the comp lex of labouring efforts. 

This is not just a simple comparison but a precise tektol ogical descr i p ti on of facts. I t  

is quite immaterial whether th e  contact of i ron ore with fire, which smel ts metal ou t of i t, 
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occurred accidentally, due to the action of e lemental forces or as a resul t  of the  labouring 
activ ity of man : the latter is also incl uded in  the conjunctive series, just as elemental in
fluences are included, and the final resul t  is the  same- a piece of metal . Man foresees the 
l im i ting  equi l i brium which corresponds to his need or desi re, and introduces his efforts i n
to conjunctive series so as to obtain the desired end :  it is th is wh ich distinguishes expedien-
cy from spontaneity. But he foresees the desired end on the basis of his IJ"evious experience accc:nfi� 
to the same scheme which we pointed out: the more identical i n  various cases are the material 
and cond i tions under wh ich h is  formulating processes occur, the more identical ought to 

be the  l im i ting equi l i bria of these processes- their organizational products. 

Man needs a definite product; and he knows from wh ich complexes and under what 
influences such a product comes into being e ither acci dental ly or not acc idental ly, e ither in  
the  elemental combinations of nature or  in  his previous labouri ng experience ; l eaning on 

thi s, man "appl ies h i s  exertions" to the external objects, i . e. ,  violates the tektological boun
daries of objects, cal l ing forth the desired series of crises C with the requ is ite culminating 
crises D.  

I t  is necessary here to tal k  about a SBries of crises, because even the s implest acts of 
production do not reduce to a s ingle cris is ;  and with its  deve lopment, the process of produc
tion becomes ever more complex and embraces an increasingly longer chain of objects. I n  
the  newest mechanisms, the number of conjunctive l i n ks becomes enormous. For example, 
Jet the  in i tial moment consist of push ing a button : the mechanical activity bursts into the 
system of a lock violati ng its equi l ibrium. As a resul t, the changed correlation of parts of 
this system l eads to a closure of the current, i .e. ,  the violation of boundaries of electrical 
comp lexes : el ectrical activities, entering the system of conductors and conjugating with 
their activ i ties-resistances, change the i r  magnetic condi tion ;  magnetic forces, in turn, en
gender mechanical crises : the motor is put in motion ;  th rough a great number of conjunc
tions of the transmitti ng apparatus, the motor overcomes resistances of the working instru
ment and material , etc., right up to the p lanned and calculated l im iting  equ i l i brium- a 
special form of the finished product Each l i n k  of the transmi tting series, when i t  receives 
a mechanical or other motion from other l i n ks, experiences, to a certain extent, an actual 
crisis i n  al l of its structure- in the connections of its  coup l ing  l i n ks and tension, and i n  its  
thermal, e lectrical and magnetic condition, etc. This entire aggregate o f  crises C together 
with derivative crises D forms the structural aspect of production. 

Not Jess, but often even more complex chains of crises CD constitute cognitive proces
ses. The l im i ting equi l i bria of these processes are, however, foreseen much less frequently, 
and even i f  they are foreseen, then with rruch Jess cer1ainty and precis ion than in  the case of 
labouri ng  practice. Consequently, it is necessary to admi t, no matter how strange this 
sounds, that cognitive processes are i n  the contemporary phase of the evo lution of mankind 

much J ess systematic, i .e., more el emental, than the practical-l abouring  processes. 
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And this is so i n  fact. The number of errors and fai l ures, i .e., disorganizing combina
tions, i s  rel atively much greater in the think ing of men than in production ; only they cost 
less and do not constitu te as great a waste of activi ties as do the errors and fai lures i n  
labouring practice. Therefore, i t  pays mankind to transfer as frequently and completely as 
possible the spontanei ty of search from the second fie l d  to the first. Long and complex 
series of cogni tive combinations are verified in reality by a si ngle and, sometimes, s imple 
experiment; and i f  the l im it ing equ i l ibr ium in  the experiment turns out to be d ifferent 
from the one wh ich corresponds to the resu l ts of the cognitive series, then this enti re series 
is rejected, but only at a price of a s ingle practical fai l u re, in place of many fru itless cognitive 

attempts. The systematic character of l i fe as a whole grows in th is way. 

5. Crisis D 

All crises begin with the phase C and end with the phase D. Therefore, if we s ingl e  
out a special group of  cri ses D ,  we have in mind only the predominating s ignificance of 
phase D. Consequently, we wil l concern ourselves with such crises only where they are of 
special interest and importance. S ince it is exactly here that this  phase can be best i nves
tigated, such cases wil l ,  in essence, constitute an i nvestigation of the phase D i n general , 
i .e., the regulari ties of phase D for any crises. 

Let there be a homogeneous complex of stabl e structure; for example, a piece of 
hard metal . No matter by what i nfluence- phase C does not concern us now,- let us as
sume that it is divided into two with the aid of an ideal ly sharp knife. We get two pieces 
of metal in the place of one : at first s ight, thi s  appears to end the cris is. I n  fact, th i s  i s  not 
so: a series of structural changes begins only then. 

I n  the place where the metal was cut, there appears a new "frontier l ayer" in each of 
the two pieces. The frontier l ayer finds i tself now under compl etely different conditi ons 
and correspondi ngly acqu ires other properties than i t  had when it occupied an i nner 
position. The process of th i s  change forms the second stage of the crisis. 

The new surface l ayer is bei ng transformed i n  i ts molecular state, si nce the coupl i ng  
acts now on  i t  from one  s i de  on l y ;  i t  i s  being transformed both in its electrical state, s ince 
free electrons concentrate i n  i t, and i n  its thermal state, s ince it becomes in itial fiel d of the heating 
or cool ing of the enti re piece ; chemical ly, th is  layer becomes the fie ld of reactions with the 
surrounding environment; mechanica l ly, i t  begins to  experience friction and  di rect jol ts 

from this environment, etc. I n  general, we can sum up as fol lows:  a new region of d i rect 
external i nfluences on a given complex is being created, and a new sphere of the exchange 
of its activities with the external worl d arises. 
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Evidently, there must begin intensified processes of selection, i n  comparison with the 
former ones, which are directed at adaptation of the  new frontier l ayer of the  complex to 
i ts new condi tions. I nasmuch as the environment of the complex as a wh ole  remains un
changed, we can expect these processes to lead to a "convergence" of the new frontier 
part wi th the frontier parts we had before. For example, the bri l l iant smooth surface of 
the cut wi l l  grow dul l ,  becoming similar to the remain ing surface of the p iece, as a conse
quence of the chem ical influence of the atmosphere or mechan ical ly damaging influences, 
etc. And, su bsequently, structural changes wil l  inevitably spread initially from the new frontier 
layer to the i nner l ayer closest to it, then to the next, and there appears a scheme of "se
quential selection"  fam i l iar to us. This i s  the th ird stage of transformation which must l ead 
to a l im it ing equ i l i brium. 

I t  is not difficu l t  to predict the character of th is equi l i br ium. With the homogenei ty 
of metal ,  each of the result ing pieces is d ifferent from the origi nal complex only  in  the 
quantity of organizational material , and must assume a correspondingly s im i l ar structural 
form to that of the original complex. A similar but not i dentical form, as we have seen above 
in the example of the water drop : there, in conformi ty to the l aw of min imum surface, 
each of the two resu l ting drops assumes the form of an el l ipsoid simi lar  to that of the orig· 
inal drop- but of an e l l ipsoid wh ich is somewhat less flattened out. I n  the present  example, 
processes of change and selection are incomparably  sl ower, but their regulari ty, r ight up to 
the princip le  of min imum surface, is the same ;  and the quantitative difference i n  the sum of 
material also entails some m inimal, " infinite ly-smal l , "  i .e. ,  practical ly unobservable differ
ences b etw een  the final and the i nitial form. 

The speed of ach ieving  the l im iting equ i l ibri um depends on the plasticity ofthe con1)1exes; 
the degree of sim i larity with the original form depends on the homogenei ty of the ir  organiza
tional material .  Both of these moments requi re spec ial attention i n  crises D. 

The homogenei ty of material of the divided complexes does not exc lude any of its 
complexity. So, with propagation of unicel l u l ar or mu l ticel l u l ar organisms through division, 
and also through budding, the separati ng parts, wh ich may be equal or unequal in magni
tude, are sometimes biological ly  mutually-homogeneous in content, i . e. ,  each contains an 
identical aggregate of the vital ly  necessary differentiated groupings. Therefore, the l im i ting 
equ i l i bri um- the mature form- turns ou t to be identical with the former equ i l i brium;  
otherwise, this  would not have been the propagation of a given form.  

As  an  el ucidating i l l ustration can serve the artific ial cris is D of  the same kind; for ex
ample, the sectioning of l i v i n g  free cel ls .  I t  turns out that i n  the case of a cel l  which has 
an isolated nucleus, the separated part conti nues to l ive and to adopt rapid ly the previous 
form of the cel l ,  but only if in addition to the protoplasm it al so contains an appropriate 
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part of the nucleus ; however, if the  nucl ear tissue is absent, then life soon ceases and a com
plete disintegration ensues even with a large part of the protoplasm on hand. I n  the first 
case, evidently, we have artificial propagation : the separated part is sufficiently homoge
neous in material with the former who le ;  in the second case such propagation i s  absenL 

Many lower mul ticel l u l ar organisms possess a great abil i ty to restore the i r  form when 
sectioned into parts. Ci l iary worms are especial ly  disti ngu ished by th is :  a segmen t in the 
form of a cut of one-tenth or fifteenth a long the length of the body sometimes changes in
to a smal l worm. As shou l d  be expected, the restoration proceeds begi nn ing  wi th the region 
of the cut, s ince this is the in itial point  for new selection processes. The lacking organs 
form quite rap id ly there, accordi ngl y  to the p lace of the cut, front in the front part, h i nd  
in the h ind part, so  that there appears, w ith a short segment, a t  first a very shortened form , 
which subsequently l engthens to normal proportions. 

From the point of view of the  scheme of l im i ting  equi l i bria, itis evidentl y  necessary 
to accept that the segment is to a h igh degree homogeneous in i ts material with the whole. 
I t  is exactly th is thought which i s  expressed by biol ogists when speaking about the weakl y
differentiated character of tissues and cel l s  of c i l i ary worms : differing l i ttl e  from each 
other, the cel l s  can group easi ly  in to various organs, i n  conformity the location and the 
function related to it  

Along w ith this, mobi l i ty and p lastici ty of  e lements have an  enormous sign ificance. 
What does occur in  the area of the cut? The violation of systemic borders : the activi ties 
of external envi ronment burst i n  where they did not have access formerly, engenderi ng a 
series of partial crises C with a destructive, in general , tendency for the vital form. I t  i s  
necessary to have  reorganization and  new stable frontiers with the envi ronment before 
destruction proceeds too far. With a weak differen tiation of the body, but l ower p lastic i ty, 
restoration of the form cou ld  turn out to be imposs ib le ,  and i nstead of a biological l im i ting 
equ i l ibrium there wou ld be another-an inorganic equ i l ibr ium. 

' 

With the same ci l iary worms there were experiments of complex, broken cuts, so that, 
for example, at the front or h i nd  extrem i ty there turned out to be two separate areas, one 
c loser to the front, the other further to the back. As a resu l t, abnormal forms ap-
peared, with special head organs in p lace of each former front facet, or tai l in p lace of each 
hind facet, etc. The conclusion from these experiments is that a definite "polarity"  is pecu-
l iar to the body of the ci l iary worm along the axis of i ts l ength ; and the restoration of or
gans depends on the l ocation of the surface of the cut relative to this a.X is. The cause of 

polari ty is, apparently, the fact that the transference of substance and energy in a vital ex
change has a defini te directi on. I t  is interesting, however, that with restoration of the 
form the role of the l imiting equ i l i br ium appears especial ly vividly, although such res-
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toration is not at al l vital l y  expedient. 

Among h igher an imal s, an analogous progress of crises is observed on ly partial l y  i n  the 

form of so-cal l ed " regenerative" abi l i ty. Th is i s  a restoration of the l ost  parts of the body : 

a broken off tai l  i n  the case of a l izard, a cut off l eg i n  the case of some tadpoles, and other 

less s ignificant and complex o�ns; for example, parts of sk in  and ep i the l i um in the case of 

the major i ty of the above-mentioned organ isms. The regeneration is one-s ided and quite 

l im ited here : the l izard restores its tai l ,  the tadpole its  paw, bu t the torn off tai l  or paw does 
not restore anyth ing but s imply dis in tegrates fu rther; however, if more than a certain min

imum is removed, then an i ncomplete regeneration i s  accompl ished; for example, on the 

p lace of in jury a p ro te c ti ve  laye r  i s  o n l y  re p ro d u c e d ;  or even this does not happen, 

and the enti re organism perishes. 

I n  the world of plan ts, both fu l l  restoration and partial regeneration are spread more 

widely th an in the an imal kingdom : the differentiat ion of tissues is, in general , lesser; the 

p lastic i ty, however, though even smal l er, i s  rel ati vely  suffic ient, because the tissues of p lants 
are more v ital ly  stable ;  they are not des troyed as quic kl y in the area of cuts and break

aways, so that restoring processes are often successfu l  i n  ach iev ing  the i r  a im. As far as crys

tals are concerned, thei r  di fferentiation is, evi dently, i ncomparably l es s , a n d  each  separate 

part ic l e u nder certain cond i tions is able to reproduce the spec ific form of the whole. 

Thus, the regenerati ng abi l i ty, in  general , is more l im i ted, the more systemic structure 

is differentiated. P ropagat ion am o n g  h igher organisms, apparently, stands in a sharp 

contradiction to th is. One cel l ,  hav ing separated from the high ly di fferentiated whole, con

si sting of m i l l ions, b i l l ions, or tri l l i ons of cel l s, fu l l y  " regenerates" the spec ial form of the 

whole step by step. True, such a property bel ongs to one type of cel l s  on ly, i . e. ,  only to the 

ovu m ;  even b i l l ions and tri l l i ons of other cel l s, separ(l teJ from the whole, do not produce a 

sim i lar restoration. How can this be reconci led? 

The contradiction ex ists here only so long as we cons ider organ ized systems statically, 

consider the i r  forms as given at a particu lar moment, and i n  the ir  pecular ity. And as soon 

as we pass to the point of view of the tektological development of forms and the i r  connections 

with the environment, the problem appears i n  an en ti re ly  d ifferent  l ight. 

Was a human organ ism, for example, al ways from the very beginn ing of its l i fe such 
a comp lex, dismembered whole as it i s  in  the period of its propagation? No, at the moment 

of its conception it was a simple embryonic ce l l .  Why and how did this cel l become the 

whole organism?  It was in a favourable environment, determ in i ng its growth and evol ution : it 

was inside the mother's body,surrounded by the nourish ing l i qu i d  and protected from any hos

ti l e  influences of the external, elemental wor ld .  I t  easi ly  ass im i l ated new e l ements from this 
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environment; the embryo grew at the expense of these cl ements, and its  struc ture became 

more complex. I ts various parts differentiated in  conform i ty with the difference i n  con· 

ditions- the embryo's rel ation to th is difference, connected wi th the pos ition of its  func

tions and changes i n  it with the progress of the envi ronmental development. Thus, the 

mature organism final l y  resu l ted ; i t  possesses a max imal sum of activ ities and the i r  h igh

est organization, but a l s o  f in d s  i tse l f  i n  th e m ost  unfavourab l e  environment, and now 

only maintains its equ i l i br ium in th is envi ronment dur ing a certain period, the period of 

maturi ty and propagation. 

Now, a separated, new embryonic cel l is before us, approximately the same as the for

mer cel l ,  and i n  approximately the same max imal ly favourable  envi ronment. The tektolo

gical form is correlative with its environment. Therefore, it is necessary to compare the 

given embryo not  with the resu l ti ng  mature form , which is al ready in another env ironment, 

another system of external relati onsh i ps, but with that phase which ex isted in an identical 

envi ronment for both the mature form and the embryo. I t  turns out then that the new, 

separated part i s  approx imately homogeneous with its whol e, taken in correlatively the 

same environment, the  environment of the embryo. And i t  is natural that this part of i ts 

changes, paral le l  to the former changes of the environment, tends to the same l im i ti ng  equi 

l ibrium- it reproduces a mature form. 

I n  other words, the question ai.Jout the final resu l t  of crisis D is resolved not by a 

static homogenei ty of the separated parts with the former whole, but by a dynamic homo

geneity correlative with the changing environment. I n  our first i l l ustrations, the envi ron

ment for separated complexes was not changing, and it remained approximately the same 

as i t  was for the former whole;  therefore, environmental changes were not cons idered, and 

it was possib le  to compare di rectly the hal f of a drop, or a cel l ,  or a cut worm with the 

original whole. Here, however, there are enormous envi ronmental changes, and the compar
iso� starts with the consideration of these changes. If the external heterogeneity is even qu ite 

great, but the difference between the separated part and the former whole, when compari ng 

them historical ly, corresponds sufficiently to the difference i n  thei r  envi ronment, then the 

restoration of the form of the whole  from this  part is poss ib le .  

The same pri nc ip le can also be traced i n  the development of social complexes. Let us 

take the fol l owing case. A widely branching out sect, a party or a scientific school is 

famed. A min imal partic l e  separates from i t, say, a smal l group, or even a separate i ndiv

idual, �ich does not agree with its doctrine. Can this partic le "regenerate" the approx imate 

form of the whole ,  i.e., devel op i n to another sect, party, or school ·wh ich wou ld be tektolo

gicai ly  comparable and commensurabl e  with the first? A di rect external comparison l eads 

to the cordusion that this  partic le  is structu ral l y  quite different from the highly differenti

ated whole. Therefore, i f  the envi ronment is identical for them, then such a " regeneration"  
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cannot be expected : the particle simply disappears. and disin� in due carse,  when the 
heretics personal ly  d ie .  But under certain conditions, as we know, another resul t  is also pos· 
s ib l e : the separated group or an individual gathers around h imself, i deological ly  assimi lat
ing, newer and newer elements from the su rrounding social environment, and together with 
them forms and devel ops a new organ ization. Th is organization, differentiating  and secur
ing itself with an ideological skeleton- a new unifying doctr ine, gradual ly  assumes a no less 
complex and finished structure than the structure of the former, so  to speak, mother organ· 
ization. From the " tektological-species " point of view, there occurs an approx imate res
toration of the system ic form. Of course, th is i s  qu ite a different  organi zation ; it can be 
disti ngu ished from the former organ ization in  many respects- we know that chi ldren may 
be more or l ess s ign ificantly different from thei r parents ;  we are comparing forms in the or
ganizational sense . 

Why is al l  th is  possib le? The princip le of the corre lation of the form with the  environment 
gives a s imple explanation of facts. In the epoch of its conception, the maternal organiza
tion was itself, in  scale and structure, approximately the same smal l ,  social ly  u ndifferenti
ated complex, as· the part separating from it i s  now: it was a separate individual or an insignificant 
group, with an embryonic ideology v.flich was just being outl i ned in general . Why and how 
was this embryo transformed i nto an extensive, complex system ? I t  was in a favourable 
environment condition ing its  growth and development: i t  was ins ide the social complex contain· 
ing numerous ideological ly-unstable groupings, approach ing the given embryo in material, 
and in many processes of ideological fermentation and search proceed ing in  the direction of 
its tendencies. From th is environment, newer and newer e lements joined the embryo and 
were assim i lat ed by i t, part ly, of course, transforming i t :  the organization grew and elab
orated. Branching  out in the social environment, the embryo was subjected to a systemic 
divergence of parts in accordance with their pa;ition and function ; its i deological skeleton
dogma, program, or d octr i n e ,  etc., was further cry�tzl l i zed. Thus, the process tended to a 
certai n l im i ti ng equ i l i brium- to organizational maturity. 

I ts  approach �s also connected here with the fact that the envi ronment was becoming 
Jess favourable. On the one hand, the sum of vital material for assim i l ation was being ex
hausted ;  for example, it was becoming more d ifficul t to recru i t  neophytes for a sect, when 
almost al l whose practical interests and modes of though t  harmonized with its teach ings 
had al ready jo ined i t. On the other hand, the very abi l i ty of the organization to expand was 
being l owered as a resu lt  of decrease in pJastic ity; the degression consol idated, and the pro
gram or doctrine "ossified" to th is or that extent and thereby condi tioned the growing 
l im itation of the form. Consequently, the tempo of development had to decelerate, right up 
to the phase of its greatest stabi l i ty, i .e., the equ i l ibr ium wi th the environment preceding 
decl ine. 
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I t  is c lear that i f  a separated part of the organization finds itsel f i n  a just as favourabl e 

social environment, i t  m ay b e co m e , i n  turn, an "embryo," the point of origi n of the 

same development, wh ich wi l l  also lead to an analogous l im i t ing equi l i br ium. Of course, 

this happens very i n frequently,and more rarely, than the oppos i te. 

Thus, for exam ple, in the h istory of European thought, Descartes happened to be the 
forefather of a great ph i l osoph ical school , because i n  the social envi ronment of h i s  age 

there were many s imi lar, related ideological groupings, wh ich easi ly connected with h i s  

dual istic doctrine, and  which were easi ly  ass im i lated by  i t. But Spi noza, who emerged from 

this school and who was not inferior to Descartes in organizational s trength and p last ic i ty 

of thought, did not find such a favourabl e  environment : in the diffused, unstable ideol og

ical groupings of the age  t h e r e  sti l l  p revai led a dual istic type of structure, and they were 

not assimi lated by the rTl.lch more monisti c  structure of Spi noza's teach ing:  therefore Sp inoza 

remained alone in his time, and fai led to form a phi l osophical school . 

From the rurnerous heretics breaki ng away at d ifferent times from the cathol ic chu rch 

and outl in ing dogmas of the protestant type, only Luther and Calvin were fated to become 

founders of new churches, comparab le i n  scal e with their maternal organization :  an especially 

favourable social env i ronment was necessary, which arose from the revol ut ionary develop

ment of commercial capital ism. Other embryos perished right at the start, or p roceeded not 

further than a few i ni t ial stages of devel opment. 

Let us consider now some sti l l  i mportant con diti ons for the restoration of form under 

crises D.  

The pr imi tive hunt ing commune, when i t  expanded so that i t  was al ready u nabl e to 

maintain communication with i n  the l im i ts of too great a terri tory which was necessary for 

its subsistence, divided into two, s im i lar ly to the drop of water whose growing size breaks 

· the coup l ing sustain ing its mechanical connection. Each of the separated commune-da u g h ·  

ters, i f  successfu l in  remain ing  i n  approx imately the former s i tuation, settled down and 

l ived as did the former commune-mother, with the same primitive division of l abour and 

distr ibuti on of i ts products ; and,subsequently, i t  grew to the same l im i t, beyond wh ich, in 

its turn, it d ivided i nto two, as a free ly propagating cel l .  Here al l  is s imple and c lear. 

It is also easy to understand the pri ncip le  wh ich determ ined the basic l i ne of d ivis ion. 

We know that there was a natural differenti ation wi th qu i te a sharp expression of comp le

mentary correlations : the physiological difference of sex and age, and the d ifference of function in 

the economy based on it  If the break-up of the commune fol l owed exactl y  these com ple

mentary relationsh ips, then the parts w o u l d  have been heterogeneous i n  content  i n  com-

parison with the former whole, sim i l ar ly to the piece of a cel l without nuclear tissue, and 
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this  means, they wou ld  be unable to restore the form. For example, if the male part of the 
commune separated from the female part, both wou l d  have perished;  if adu l ts and chi l d ren 

separated, the latter woul d  have perished. 

I n  fact, s imi lar correl ati ons occurred sometimes forci b ly in w a rs b etw e e n  

communes, when adu l t  males were destroyed b y  enem ies, o r  when women and ch i ld ren 

were taken prisoners. However, under a natural divis ion of the commune, a certai n un i for

mity was real i zed by the mechanism of its col lective work ;  viable complexes of peop le  arose 
as a resul t. 1 

There are, however, cases when even the break-up along the l i ne of comp lementary 
connections does not lead to a further destruction of the form, but  passes i nto its rel ative res
toration. Let us compare several cases of both ki nds. 

As we know, the prim it ive commune usual l y  developed l ater i n to a "patr iarchal , "  eg

ressive type with authoritarian complementary relationsh i ps.  When the head of the com
mune, the "patriarch, " had died, th i s  consti tuted a break off of the central l i n k  of egres
sion. However, a n  im m e d i ate restorat io n o cc u rs h ere :  the deceased patriarch  i s  
replaced by a new one, and the l ife of the cOITl!TlJnegoes on as before. Why does this happen so 
eas i ly? Because the patriarch was a unifying and not the s ingl e  organizer of the commune. 
I n  i ts complex economy, embracing, usual ly, several hundreds of people, one man cannot 

gu ide di rectly al l and al l the time :  under the patriarch's rule and control work several organizers 
from among the most experienced members of the commune, either older members or 

members who are dist inguished by special ab i l i ties,- or, at any rate, there is an ind iv idual 
whom he prepares as his successor, and who substitutes for him whenever necessary. Thus, 

the commune, having l ost a patriarch, organizational ly  corresponds not to the cel l wh ich is 

deprived of the enti re nucl eus, but to the cell which has l os t  but a part of the nucleus, though 

the most d ifferentiated part. The distinction between the patriarch and his cl�t deputy is re

duced to a greater or smal ler breadth of organizational functions. For restoration it i s  
necessary to have a d egree  o f  p las t ic i ty wh ich enabl es organizationa l un its to exchange 

their places with i n  the system, and devel op thei r functions on a correspondi ng sca le ;  and 

such plasticity exists, and it manifests itself in the usual time. 

A contrary case i s  descri bed i n  the words of the Gospel : "stri ke the shepherd, and the 

flock of sheep wi l l  scatter. " Here the central l i n k  cannot be restored, because the shepherd 

1with  the propaga tion of cells a com plex mechanism of karyokin esis was worked out, which serves, 
appa rent ly ,  exactly in  order that the heterogeneous cl e m e n ts of the whole be distribu ted as e venly as 
po��iblc a m o n g  the cclkla ughtc:rs. 
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is considered to be the only  organizer presen t. 

A more complex case : a m i l itary group, say , a company, loses a l l  of its  command ing 
staff in a difficul t s ituation, and is l eft to i tse lf. Here two outcomes are poss ibl e :  e i ther an 
immediate restoration of the common com mand of the group, or a dis integration and des
truction of the group. A company composed of peasants from some remote p lace, conser
vative people who are used to a stab l e  environment and stable functions i n  it, in al l of 
their uptringjng, has a greater chance of perish ing i n  a corrupting, formless panic than a com
pany composed of c ity dwel lers- workers who are used to changes in s i tuations and re
lationships, and who also have a more or l ess s ignificant organizational experience. For it 
is necessary that there be an individual who woul d  be able and wil l ing to assume the au thor
itarian function, and other indiv idua l s  who woul d  support h im in this  and assume d i recti ng 
functions of a l ower order; and the rest must at once adapt to th is change of roles, trans
ferring to the new organizers the former disc ip l i nary relationship ;  for al l of th is, it i s  neces
sary to have a corresponding composit ion of the group and corresponding degrees of p l as
tici ty. 

There is a moment here wh ich deserves special attention. In the company could su r
vive, say, a sergeant major, who has received his sk i l l s  over a l ong service, but because of in 
adequacy of knowledge and psychological fl ex ib i l ity is completely unab le to d irect the 
company in a critical s i tuation ; and  next  to him there cou ld  be an ord inary sol dier who i s  

ful ly  suitab le  for the  command by h i s  experience and fast adaptabi l i ty. The mil itary a-ganization 
has its own degression, in the form of regulations and discipl ine; according to the rules, the command .  

must be transferred to the sen ior i n  rank, i .e . ,  to the sergeant major, and i n  th e  given case 
the actual restoration of the organization wou ld  not have occurred. Then the outcome of 
the crisis wi l l  depend on the strength of the degressive system, its authoritarian i deology. 

If  i t  has crystal l ized and oss ified in  the consc iousness of the majority of company sol diers 
too firmly, they wi l l  not dare or, perhaps, dare too late, after a long hesitation, after new 
damages, to break the rules, to violate the "order, "and the outcome wi l l  tu rn out to be a 
subsequent destruction of the whole. 

Under J ess try ing condit ions a partial restoration may occur as a consequence of this  
conservatism of degression. As an example can serve some facts from the history of the 
Russian sch ism. The immovabl e  authoritarian l aw of the old orthodoxy establ ishes that the  
grace of priesthood comes down from above, from the bishops, who alone have th e  power 
to transfer it to others. But the bishops had subordi nated themselves everywhere to the 

, state-church reform, and the divergi ng currents, sects of the "schism" found themselves 
deprived of a possib i l i ty to renew their priesthood. Some of them devoting an enor-
mous expend i ture of energy in various ways, acqu i red " lawful " priests, and attempted to 
acquire bishops ;  others s imply repud iated priesthood and carried on with out priests. I n  
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both cases a stabl e degression represented an important obstacle  to a ful l  regeneration of 

the form, in the second case even a decisive obstacl e. 

Th is sign ificance of degression in crises D refers not only to social systems, but i n  

general ,  a nd  i t  flows, in essence, d i rectly from its basic "skel etal" character. The  s ignificance 

of any "skeleton" i s  based exactly on its l esser flex ib i l i ty and p lastic i ty in comparison with 

the remaining parts of the system ; thanks to this, the s ke l eton serves as a means of preser
vation, a means of strengthening the system ic form . We saw that i deology is more conser

vative than the human relationships wh ich it organizational l y  forms ;  and thus, desp i te its en

tire seem ing "ideal i ty" and intangibi l ity, ideology serves as the ir  s keleton. The same is observed 

in biology : among the l ower organisms, which general l y  eas i l y  restore the i r  form under 

crises D, restoration is achieved v.;th �eater difficulty and less fre(J.Iently, the more differentiated 

is their skel eton ; and among h igher organ isms, wi th the l oss of parts of the organism, those 

parts which contain isolated sections of the skeleton are also restored l ess frequently and 

with greater d ifficul ty. 

However, this  ru l e  has not an unconditional s ignificance. P lasticity is relative : it may 

be greater for a given system or its skeleton i n  some respects, and l esser in others, greater 

under some infl uences and l esser under others. I n  ideol ogies, for example, p las ticity is 

h igher in the field of more particular concepts and norms, and lower in the fie ld of more 

general, un ifying ones; it is higher under insign ificant, repeating i nfluences, and l ower un

der intensive but short-lived influences. 

E xam p les  of the latter present cases when sects or revolu tionaries, firm in the ir  

conv ictions righ t  up to becoming martyrs, are l i tt le by l i ttl e, imperceptib ly and completely 

transformed by the "engu lfing envi ronmenL"  The former i s  easi ly  i l l ustrated by cases of 

dis integration into factions of such groupi ngs as sects, parties and scientific schools. I f, for 

example, a faction separates from the party as a consequence of a break-up due to parti

cular provisions of the program, then th is faction restores the systemic whole of its ideology 

comparatively easi ly  and fast; if the break-up is deep ly rooted, then a great and d ifficul t 

ideologica l ly-organizational work must be undertaken to make up  the deficiency i n  al l  parts 

of the doctri ne ;  moreover, instead of sys te m i c  regeneration, a further d i s integration is 

possib le .  Such a resu l t is the more probabl e, the faster and sharper was the original break-up. 

Both outcomes of crises 0- regeneration and destruction- do not represent an un

conditional opposi tion to each other. The first i s  never complete and precise, but is always 

accompanied by a partial destruction, though at t im es  a very smal l  one. The second goes 

on on l y  to a definite depth, and stops on these or other e l ements of the former whole, i .e. , 

on partial complexes, whose damage is overcome in  th i s  or that way by a corresponding re

generati on. 
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6. Universal ity of the Notion of Crises 

We have al ready establ ished that the notion of "crises " is relative and that i ts appl i 
cation depends on the l im its with i n  wh ich the investigation of an organ izational form is  
carried ou t. The fact of a "cris i s" is acknowledged when as a resu l t  of the observed process 
there turns out a d ifferent organ izational form than the one wh ich had existed before the 
cris is. Thus, if in the structure of an organism the problem of our study is l im i ted on ly to 
those basic featu res which remain i nvariab le from i ts ch i l dhood to o ld  age, then the en-
tire l i fe, a l l  the deve lopment during this i n terval is considered as a single continuous process, 

. and crises are assumed to exist only at its two boundaries-at the beginning and at the end; 

if into the investigation is brought any feature of structure wh ich appears or disappears 

between these limits, then its appearance or disappearance is treated as a special vital crisis. 

Let us carry th is poin t  of view sequen tial l y  to the end. Let a change occur 
in complex A, no matter what i t  is .  We know that there cannot be i n  real i ty on ly a quan
titative change and that posi tive and negative progress ive selections are i nseparable from 
structural changes. Consequently, the complex is tektological l y  different from what i t  was 
before ; A became, to a certain extent, not A ;  but th i s  means that there occurred a cr is is of 
form. Thus, any change, when cogni tive i n terest is concentrated exact ly on it, on the d if
ference between the form at the begi nn ing and at the end, ought  to be consi dered as a 
special crisis. Any "discontinu i ty"  may be broken through analysis i n to an infin i te chain 
of crises. 

For example, the b io logist usual l y  consi ders the process of nutrit ion as be ing conti
nuous in  the organism. To the physiologist-chemist this is not so : the moments of cr ises arc, 
for example, transformations of prote in molecules of food,- its passage i nto a sol ub l e  state, 
its reaction with transforming gastric ju ices, i ts d i s integration i nto am ino-acids, the for
mation of new molecules of prote in  compounds from them correspond ing to the structure 
of the organism, thei r  en try in to the structure of th is or that cel l ,  their new d i s integration 
in the process of disassimi lation . . .  Equa l ly, the osc i l l ati ng processes of any kind, material 
and electro-magnetic, may be thought of as conti nu i ties : but in the analysis of waves each 
of the i nnumerable phases, i n to wh ich the progress of a wave can be broken, may be taken 
tektologica l ly ,  as a special form, si nce it d iffers from the preceding and the fol l owing wave 
in corre lations of velocity, accel eration, etc. 

We see that for tektology th e  notion of cris is is universal. Th is is s imp ly a speci al point 
of v iew appl icab le  to everyth i ng that occu rs i n  our experience ; for only changes occur, and 
any change can be consi dered from the point  of v iew of the difference i n  form between i ts 
in itial and final point. 
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For us, of course, it is immaterial that th is contradicts the usual notion of c rises. But 
is there also a contradiction with the general scienti fic concept, accord ing to which a cris is 
is the resul t of viol ation or formation of complete dis ingressions? The re is no such contra
diction. 

I n  fact, i f  there is a change in the tektological form of a complex, then its essence l ies 
in e ither new activities entering the complex or a part of the former activ i ties being removed 
from it or regrouped differently,· general l y  speaking, the first, sec o n d  a n d  th i rd 

m ay h a p p e n  s im u l ta n e o u s l y , but on ly i n  different degrees. The first means a v io lation 
of old external boundaries of the complex; the second- the creation of new boundaries ; 
and the third- a shift i n  its internal boundaries among the constituent groupings, its  parts, 
i .e. ,  again break-ups and the formation of boundaries between them. Al l  th is corresponds 
to the sc ientific understanding of crises. 

From the universal i ty of the concept sti l l  another important consequence arises, a 
concl usion about crises of different "degrees" or "orders. " Let us, for example, have a 
detonating m ixture of oxygen and hydrogen under a h igh temperature ; the ir  sl owly pro
ceeding union into water is a crisis of a defin i te type, namely, that of the  "midd le" type. 
Under the i nfl uence, let us assume, of a spark, the p rogress of the cr is is changes radical ly 
and assumes the avalanche-l i ke form of an "exp losion. " The former cris is continues, but i n  
a new way ; and we  have fu l l  grounds to  say that there occurred a crisis i n  its  flow; th is i s  
al ready a "crisis of a crisis." Subsequently, when the exp losion raises temperature of the 
mixture to the height under which particles of water begi n to decompose back, the pro

gress of the process becomes "fading, " i .e., different again .  Such changes are "crises of the 
second order." 

In the progress of any revolution i t  is possi b le to capture s imi lar "turn ing-points" 
where the tempo, di rection and correlation of organizing processes creating a revolut ion 
change,- these are also secondary crises. 

E v i d e n tl y ,  th e p rogress .of crises of the second order may, in tu rn, contain crises 
of the th ird order etc. We shall elucidate th is by a s imple analyti cal example. Very often, if  
not the entire cris is, then its separate features can be measured quantitative ly ;  they can be 
expressed in the system of coordinates by curves. Those points where a curve sharply ' 
changes i ts d i rection, for example, where it turns on an angle, or changes i ts properties ex
pressed by an equation, wi l l  correspond to secondary crises. 

Thus, let us  have a body which moves from A to B, at first wi th a growing accel�r
ation, then with a d imin ished acceleration, then with deceleration pass ing, final ly, to a hal t. 

This en ti re crisis can be consi dered as the crisis of l ocation i n  space, changing spatial rela· 
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tionsh ip  of the body to i ts environmen t, - a cr is i s  of the first order; it can be expressed by 

the l ine of motion o f  the body. I ts  progress i s  charac ter ized by vel ocity; i t  i� speaking math

ematical l y, the fir�t derivat ive of space ro t ime. I f  we ex press i t  by a curve, then a turn ing  
point where the vel oci ty ceases to  grow, i n  order t o  pass to a decrease wil l  be revea l ed  

on  i t ;  there, the accel erat ion becomes equal to zero ; and  th i s, of  course, is a cr is is ,  bu t 

already of the second order ;  mathematical l y, i t  is "the second derivative, " i .e . ,  accel eration 

passes there through a zero point. I f  this accel eration i s  expressed by a cu rve then there 
wil l also be a turn ing poi nt  on i t :  i n  i ts firs t  part, where posi ti ve accelerati on ceases to grow 

in order to pass then to a progress ive decrease in the second part- where in a s im i l ar way 
negative accele rati on ceases to grow ( i .e . ,  "deceleration") . I n  both cases an "accel eration 
of acceleration " passes through zero, or the th i rd derivative : this i s  a cris i s  of the third order. 

Evidently, c o m p l ica t i n g th e example, i t  i s  easy to represent also crises of the fou rth 

order, etc.  

Mathematics revea l s  that crises of motion, crises of v e l o c i ties, a c ce l e r a -

tions, etc.,may ideal l y  conti nue wi thout end, a s  can continue the chai n of derivatives. Bu t  

practical l y, the i nvestigation goi ng beyond cr ises o f  the second order has to  b e  carried out 

infrequentl y .  In part this also depends, probably, on the fact that crises of h i gher orders 

cannot be captured by the usual m eth ods of perception, but are discovered by scient ific  

calculation or juxtapos i tion. 

The theory of systemic crises once agai n vivi d ly i l l ustrates the character and tendency 
of t e k to l o g i c a l  i n v e s t i ga t i o n. It originates from a broad general ization, prompted by 
l i v i n g  ex p e r i e n ce ; such i s  in  the given case the usual notion of crises. Th is general i zation 

is scientifical l y  elaborated ; and when i t  assumes the form of a precise scheme, then i t  be

comes not just broad, but a un iversal general i zation. A special point of view is revealed at its 

basis, ore \\hich may then be appl ied without l im i t  to the most  varied fiel ds of organi zational 

experience, e luc i dating the path to the sol ution of the most varied practical and theoretical 
problems. Th i s  is an abbreviated repetition of h istory of the development of organizational 
methods of mankind.  
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