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to climb very steep slopes, and also in very hot countries. Its rela-

tional use becomes greater. The same kind of improved motor can be

used (in small models) in tbraking system of trucks. The engine becomes

adapted to the relational modality primarily, rather than to the very

special type of relationship which brings together electrical network

and geographical world for the express purpose of hauling a train.

The Guimbal turbinel provides us with an analogous kind of con-

cretization. This turbine is immersed in the water-pipe and is directly

connected to a very small generator contained in a housing filled with

oil under pressure. Here, the dam wall confines the whole power-house

within the water-pipe, for all that appear at ground level are the en-

closure containing the oil reservoir and the measuring dials. The water

becomes plurifunctional. It supplies the energy that activates the turbine

and the generator, and evacuates heat produced by the generator. The oil

is just as notably plurifunctional. It lubricates the generator, insulates

the gears, and conducts heat from gears to housing, where it is evacuated

by the water. Also, it prevents water seepage through the axle-casing

into the housing, because th~ oil pressure within the housing is greater

than the water-pressure without. This very high pressure itself is

plurifunctional. It effects permanent greasing under pressure in the

bearings, while preventing seepage of water if the bearings are not quite

watertight. At this point, we should note that the relational adaptation

IThese turbines are of a kind with those equipping "bulb-groups" in
the new French tide-powered factories. They are reversible and, wit~a small
expenditure of energy, they can be used to pump water at low tide.
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under discussion is due to the plurifunctional nature of this concretiza

tion. Before Guimbal's invention. it was unthinkable to place the generator

in the water-pipe containing the turbine. because even if all problems of

watertightness and insulation could be imagined as solved. the generator

was too big to be placed in a pipe. The method used to solve problems

regarding watertightness and insulation made it possible to place the

generator within the pipe by insuring improved cooling by means of both

oil and water. One might even go so far as to say that the positioning of

the generator inside the pipe is itself possible because the generator

itself makes energy cooling possible at the very same time.

If the Guimbal generator were operated at full power in air it

would quickly be ruined by heat, whereas there is no appreciable heat

detected in its concentric double bath of oil and water, each of which

is energetically stirred, the oil by generator rotation, the water by

turbine turbulence. Here concretization is effected by an invention

which supposes the problem solved. This particular concretization is

only possible because of the new conditions erected by concretization.

The only environment that tolerates non-hypertelic adaptation is the

environment created by the adaptation itself. In this case, the act of

adaptation is not really an act of adaptation in the sense we give the word

when we define adaptation in terms of an environment which is already es

tablished prior to the process of adaptation.

The adaptation-concretization process is one which causes the birth

of an environment rather than being the result of an already established

environment. It is caused by an environment which had merely virtual
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existence before the invention. The invention happens because a jump is made

and is justified by the relationship which is instituted within the environment

it creates. The very existence of the possibility of the turbogenerator

pairing is the realization of the same. It cannot have be geometrically

situated inside the water-pipe unless there is some physical means of

effecting thermic changes which make possible a reduction in dimensions. It

could be said that concretizing invention brings into being a technogeographic

environment (in this case, oil and water in turbulence) which is a condition

upon which the possible functioning of the technical object depends.

Therefore the technical object is the condition of itself as a condition for

the existence of this mixed environment that is at once technical and

geographical. This phenomenon of self-conditioning defines the principle by

which it is possible to develop technical objects free of tendency towards

hyperte1ia and disadaptation. Hyperte1ia arises when adaptation relates

to a principle that existed prior to the process of adaptation. Adaptation

of this kind makes as its goal conditions which always outstrip it, because

it does not react on them and because it fails in its turn to affect them.

Progress in the evolution of technical objects is only possible if

these objects are free to evolve and do not become subject to any necessity

that leads towards fatal hyperte1ia. For this to be possible, the evolution

of technical objects has to be constructive, that is to say, has to lead

towards the creation of a third technogeographical environment in which

every modification is self-conditioned. What is in question here is not

progress conceived as a predetermined movement forward or as a humanization
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of nature; such a process could equally be thought of as a naturalization

of man. Indeed, between man and nature there develops a technogeographic

milieu whose existence is only made possible by man's intelligence. The

self-conditioning of a system by virtue of the result of its operation

presupposes the use of an anticipatory functioning which is discoverable

neither in nature nor ~n technical objects made up to the present. It is

the work of a lifetime to achieve such a leap beyond established reality

and its system of actuality towards new forms which continue to be only

because they exist all together as an established system. When a new

device appears in the evolving series, it will last only if it becomes

part of a systematic and plurifunctional convergence. The new device is

the state of its own possibility. It is in this way that the geographical

world and the world of already existing technical objects are made to

interrelate in an organic concretization that is defined in terms of its

relational function. Like a vault that is only stable once it has been

completed, an object that has a relational function continues in existence

and is coherent only when after it has begun to exist and because it exists.

It creates its associated environment by itself and it achieves true indi

vidualization in itself.

II: Technical Invention: Form and Content in Life and in Inventive Thought

For the reasons already outlined, we can rightly state that the

individualization of technical beings is the essential condition for

technical progress. Such individualization is possible because of the

recurrence of causality in the environment which the technical being

d
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creates around itself, an environment which it influences and by which it

is influenced. This environment, which is at the same time natural and

technical, can be called the associated milieu. By means of this the

technical being is conditioned in its operation. This is no fabricated

milieu, or at least it is not wholly fabricated; it is a definite system

of natural elements surrounding the technical object and it is linked to

a definite system of elements which constitute the technical object. The

associated milieu is the mediator of the relationship between manufactured

technical elements and natural elements within which the technical being

functions. The ensemble constituted by oil and water in motion within and

around the Guimbal turbine is of this sort. This ensemble is concretized

and individualized by the recurring thermal changes that take place in it.

The faster the turbine turns, the more the generator expels heat by Joule

effect and magnetic loss. But the faster the turbine turns, the more the

oil in the rotor and water around the housing increase in turbulence and

activate heat exchanges between rotor and water. This associated milieu

is the invented technical object's condition of existence. The only

technical objects that, strictly speaking, can be said to be invented

are those needing an associated milieu to make them viable. Indeed, they

cannot be formed part by part in the course of a gradual evolution, because

either they exist in their completeness or not at all. Technical objects

which in their liaison with the natural world put into play what is es

sentially a recurrent causality must be invented rather than developed

in stages, because such objects are the cause of their own condition of

functioning. Such objects are viable only if the problem is resolved; -
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that is to say, only if they exist along with their associated milieu.

It is for this reason that so much discontinuity is noticeable in

the history of technical objects with absolute origins. Previsionary and

imaginatively creative thought alone can effect such a reversed condition

ing in time. Elements that materially are to constitute the technical

object, and that are independent one of the other, lacking an associated

milieu that precedes the constitution of the technical object, must be

organised in relation to one another by means of circular causality which

will exist once the object is constituted. What is involved here, then,

is a conditioning of the present by the future, or by what up to now does

not exist. It is only very rarely that any such function of the future

could be the result of chance. The reason for this is that this function

depends upon a capacity for the organisation of elements in terms of

requirements that are meaningful as a whole in terms of the goal towards

which they aim and that act as symbols of a future ensemble as yet without

existence. The unity of that future associated milieu in which causal

relationships will be so deployed as to make possible the functioning of

the new technical object is represented or acted out by systems of the

creative imagination, in much the same way as an actor can playa role in

the absence of the real person.

The dynamism of thought is like that of technical objects. Mental

systems influence each other during invention in the same way as different

dynamisms of a technical object influence each other in material function

ing. The unity of the associated milieu of a technical object has an

analogue in the unity of a living thing. During invention living unity
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is the coherence of mental systems that are arrived at because they exist

in and are deployed in the same being; systems that are contradicto.ry

come into confrontation with and reduce each other. That which is alive

can invent, because whatever is alive is an individual being that brings

with it its own associated milieu. The ability to be self-conditioning

is a principle of production capacity in self-conditioning objects. What

escapes the attention of psychologists in their analysis of the inventive

imagination is not so much the systems or forms or operations of this

faculty, those elements that so immediately demand attention, as the

dynamic background on which these systems confront each other and combine

with each other, and with which they participate.

The Psychology of Form, clearly taking into account the function

of totalities, attributes force to form. But, a more profound analysis

of the imaginative process would undoubtedly reveal that the determining

factor playing an energising role is not forms but that which supports

form, that is, their background. However marginal it may always be in

terms of our attention, the background is the harbour for dynamisms, and

it is what gives existence to the system of forms. Forms interact not

with forms but with their background, which is the system of all forms

or, better still, the common reservoir of the tendencies of all forms

even before they had separate existence or constituted an explicit system.

The participational relationship connecting forms to their background is

a relationship which straddles the present and brings the future to bear

upon the present, that which brings the virtual to bear upon the actual.

This is so because the base is a system of virtualities, of potentials, .
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and of moving forces, whereas forms are a system of the actual. Invention

is a taking into account of the system of actuality by a system of virtual

ities; it is the creation of a new system from these two.

Forms are passive to the extent that they represent actuality.

They become active when they are organised in relation to their base, and

thus bring to actuality former virtualities. It is undoubtedly very dif

ficult to clarify those modalities by which a forms system relates to a

background of virtualities. All we can say is that it happens in much

the same manner of causality and conditioning as that by which each of the

structures in a constituted technical object relates to the dynamisms of

its associated milieu. These structures are in the associated milieu,

and they are influenced by it and, through it, by the other structures of

the technical being. They exert a partial influence on it in turn, while

the technical milieu, which is influenced by each structure individually,

influences them all together by supplying them with energetic, thermal,

and chemical conditions of functioning. There is a recurrence of causality

between associated milieu and these structures, but this is not a symmetrical

recurrence. The milieu plays an informational role. It is a basis for

self-regulations, and it is a vehicle for information or for information

controlled energy (for example, water shaken at a certain speed cooling a

housing at a certain rate). The associated milieu, on the other hand, is

homeostatic and the structures are affected by a non-recurring causality,

each of them going in its own direction.

Freud analysed the influence of background on form in psychic life.

He interpreted it in terms of the influence of hidden forms on explicit

~-------------_.-
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forms; hence the notion of suppression. The existence of symbolization

has indeed been demonstrated (experiments on a hypnotised subject to whom

a violently emotional scene is described and who, on waking up, uses sym

bolic transposition in his account of the scene), that the unconscious is

populated by forms comparable to explicit forms has not been demonstrated.

The dynamic of tendencies is sufficientcto explain symbolization if we

accept as efficacious the existence of a psychic background on which are

deployed, and which is influenced by, explicit forms which the conscious

and waking state shows forth. The environment associated with the systema

tic of forms establishes recurrent causal relationships between forms and

causes reorganizations of the system of forms taken in its totality.

Alienation is a rupture between background and forms in psychic life.

It occurs when the associated milieu no longer effectively regulates the

dynamism of forms. The reason why the imagination has never been properly

analysed up to the present day ,is that forms have been accorded an active

role and have been considered to take the initiative in both psychic and

physical life.

In reality, there is a strong kinship between life and thought.

In a living organism all living matter cooperates with life. The most

obvious and clearly defined structures in the body are not the only ones

with life initiative; blood, lymph and conjunctive tissues play their

part in life. An individual is not only made of a collection of organs

joined together in systems. He is composed too of something that is no

organ and that is not a structure of living matter in the sense of form

ing an associated milieu for the organs. Living matter serves as back- .
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ground for the organs in that it connects them one to another and makes

then into an organism. It preserves the fundamental chemical and physi

cal equilibriums on which the organs exert sudden, though limited, varia

tions. The organs participate in the body. Living matter is far from

being pure indetermination or pure passivity. Neither is it a blind

tendency; it is, rather, the vehicle of informed energy.. In similar·

fashion, thought comprises precise and distinct structures such as

representations, images, memories and perceptions. But all these elements

relate to a background which gives them direction and homeostatic unity

and conveys informed energy from one to the other and from all to each.

We might say that the background is axiomatic that is implicit. New

systems of forms are elaborated in it. Without a background of thought,

there can be no thinking being but only a unconnected series of discon

tinuous representations. Their background is the mental associated

milieu of forms. It is the middle term between life and conscious thought

just as the environment associated with the technical object is a middle

term between the natural world and the technical object's fabricated

structures. We are able to create technical beings because we have within

ourselves an interplay of relationships and a matter-form association

which is remarkably analogous to that which we establish in the technical

object. The relationship between thought and life is analogous to the

relationship between a structured technical object and the natural environ

ment. The individualized technical object is an invented object, one that

is a product of the interplay of recurrent causality between life and

thought in man. An object that is associated either with life or thoug~t

£ 0 ...x.·. r
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alone is a utensil or tool rather than a technical object. It has no

internal consistency, because it has no associated milieu to institute

recurrent causality.

c--
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Ill. Technical Individualization

The principle that recurrent causality individualizes a technical

object in its associated milieu makes it possible for us to consider all

the more clearly certain technical ensembles and to know whether we should

treat them as technical individuals or as an organized collection of indi

viduals. We may say that a technical individual is one having an associated

milieu as a sine qua non condition of its functioning. The opposite is true

of an ensemble. In the case of a laboratory such as a laboratory for the

study of the psychology of sensations. one might ask if an audiometer is

a technical individual. If we consider it apart from power supply circuits

and the earphones or microphones that are its electroacoustic conductors.

the answer is no. The audiometer is defined as having to be placed in

certain conditions of temperature. voltage. and noise-level so that stable

intensities and proper measurement of thresholds are possible. The room's

coefficient of absorption and its resonances at various frequencies have

to be taken into account. The locale is part of the whole apparatus. The

audiometer has to be operated either in flat. open country or else measure

ments must be taken in a sound-proof room with microphonic floor suspension

and walls heavily covered with glass wool. What. we might ask. is an

audiometer essentially, regardless of whether it is factory-made or home

made? It is an ensemble of technical forms with relative individuality.

For example, it has two high-frequency oscillators, one of which is fixed,

the other variable. Whichever of the two frequencies has the lower beat

is the one producing the audible sound. An attenuator makes it possible

to regulate the intensity of stimuli. Neither of these oscillators is
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alone a technical object because in order it be stable it requires stabilized

heater voltage and anode voltage. Generally, this stabilization is obtained

by means of a recurrent causality electronic system which functionally con

stitutes the associated milieu of the technical forms of oscillators. How

ever, what I have called an associated milieu is not quite that. It is,

rather, a transfer system, a means of adaptation allowing the oscillators

not to be influenced by the external technical and natural environment. It

could not be a true associated milieu unless a chance frequency drift in

one of the oscillators led to a variation in the supply-current that works

against such a drift. This would involve an exchange between regulated

supply and oscillators through reciprocal causality. The ensemble of

technical structures would be self-stabilized, whereas here the opposite

happens: only the supply is self-stabilized and does not react to chance

variations in the frequency of one of the oscillators.

There is a great practical and theoretical difference between these

two cases. Indeed, if only the supply is stabilized without any connection

of recurrent causality with the oscillators, other uses of the power supply

at the same time could be limited or extended without inconvenience. For

example, one can plug in a third oscillator to the same supply without

interfering with its operation, as long as normal limits of output are

not exceeded. On the other hand, if one wishes to get an effective

retroactive regulation, one must have no more than one single structure

attached to a single associated milieu. OtherWise, chance variations

opposite in direction to the two structures that are not synergetically

connected to the same associated milieu could balance each other and fai1
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to lead to a regulatory reaction. Structures connected with one single

associated milieu should operate synergetically. Therefore, the audiometer

comprises at least two distinct parts that cannot be self-stabilized by

the same associated milieu--the first, the frequency generator, the second,

the amplifier-attenuator. One of these ensembles cannot be allowed to

act upon the other, so the two connecting leads must be carefUlly separated

and, in order to prevent interaction of any kind, the partition separating

them must be electrically and magnetically screened. On the other hand,

the material limitation of the audiometer is n~a functional limitation.

The amplifier-attenuator is normally extended by the acoustic reproducer,

or by the room,or by the outer ear of the subject, depending on whether

connection with the subject is made by loud-speaker or earphones. Con-

sequently, it is possible to postulate the existence of relative levels of

individualization in technical objects. This criterion has an axiological

value: the coherence of a technical ensemble is maximal when the ensemble

is made up of two sub-systems with the same level of relative individualiza-

tion. So, in a laboratory for the study of the psychology of sensations it

would not be advantageous to group together the amplifier-attenuator and

the two oscillators of the audiometer. There would be an advantage, however,

in grouping the two oscillators so that they could respond at the same time

and to the same degree to current or temperature variation, so that the lower

beat-frequency resulting from these two correlative frequency variations in

each oscillator are reduced as much as possible, assuming that both the

fundamental frequencies rise and

would be totally contrary to the

fall together. As opposed to this, it

functional unity oflthe beat-frequency.
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generator to have two separate power supplies and to connect the power

supply of one oscillator with one phase of the circuit and the second

with the other phase. This would upset the effect of self-stabilization

because it would compensate for the two variations which give the ensemble

of the two oscillators stability in low-beat frequencies. Still, it would

be useful to plug the oscillators into a different power-phase than the

one to which the amplifier-attenuator is attached: this would prevent

the supply voltage of the oscillators from reacting to variations in anode

consumption by the amplifier.

The principle of the individualization of technical objects in an

ensemble is a principle of sub-ensembles with recurrent causality in their

associated milieu. All technical objects with recurrent causality in their

associated milieu should be separated from each other and should be connected

in such a way as to preserve the mutual independence of their associated

milieux. Hence, the respective sub-ensembles of oscillators and amplifier

attenuator-reproducer should be independent of each other in power supply

and in their coupling. Amplifier intake should high in relation to oscil

lator outlet, so as to insure that oscillator reaction to the amplifier is

as slight as possible. If, for example, the attenuator were connected to

the outlet of the oscillators, adjustment of the attenuator would react on

the frequency of the oscillators. An ensemble of higher degree which com

prises all these sub-ensembles is defined by its capacity to effect various

free relationships without destroying the autonomy of individualized sub

ensembles. This is the part played by a general connection command panel

in a laboratory. Electrostatic and electromagnetic screening and the use
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of non-reactive couplings such as the cathode-follower are designed to

maintain the independence of sub-ensembles while allowing for the various

necessary combinations between sub-ensemble functions. The availing of

the benefits of functioning without any interaction between conditions of

functioning is a secondary functional role of the ensemble called the

laboratory.

We might ask, then, at what level individuality exists. Does it

exist at the sub-ensemble or ensemble level? The answer must as usual

be given in terms of the criterion of recurrent causality. Indeed at the

higher ensemble level (that of the factory, for example) there is really

no associally milieu. If there is, it exists in only certain respects, and

has no existence of a general nature. As an example, to have oscillators in

a room where an audiometry experiment is being done is often bothersome. If

the oscillators use transformers with magnetic circuits made of iron~,

. . it.magnetostr1ct10n 1n the laminations leads to a vibration that emits a

disturbing sound. An oscillator with resistors and capacitators also

gives off a weak sound as a result of alternating electric attractions.

In order to conduct delicate experiments, it becomes necessary either to

place the apparatus in a different room and to operate them by remote con-

trol or to isolate the subject in a soundproof room. Likewise, magnetic

radiation in power transformers can greatly interfere with amplifiers in

electroencephalographic and electrocardiographic experiments. That higher

ensemble which is the laboratory is therefore made up of non-connected

devices thereby preventing th~chance creation of associated milieux. The

difference between ensemble and technical individuals lies in the fact that
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fOT the ensemble the cTeation of a unique associated milieu is undesiTable.

The ensemble compTises a ceTtain numbeT of devices that pTevent any pos

sibility of the cTeation of a unique associated milieu. It pTevents the

inteTioT concTetization of the technical objects it contains and only

makes use of the Tesults of theiT opeTation without allowing fOT any

inteTaction of what conditions them.

Below the level of technical individuals, aTe theTe any gToupings

with some degTee of technical individuality? Yes, but the individuality

they possess is not structuTed like that of technical objects with an

associated milieu. Its structuTe is like that of a pluTifunctional

composition that lacks a positive associated milieu; that is to say,

without self-Tegulation. Let us take the case of hot-cathode tube. As soon

as this tube is placed in a lay-out with automatically polaTised cathode

Tesistance it becomes the centTe of phenomena of self-Tegulation. If the

heateT voltage incTeases, fOT example, theTe is an incTease in cathode

emission and this leads to an incTease in negative polaTisation. The

tube no longeT incTeases amplification and output scaTcely Tises, and

the same is true of its anode dissipation. A similaT phenomenon in

Class A amplifieTs* is Tesponsible fOT stable levels of output despite

vaTiations in levels of input in the amplifieT. But such TegulatoTY

counteT-Teactions aTe not centTed only in the inteTioT of the tube. They

depend upon the ensemble of the layout and, in ceTtain kinds of fixed

layouts, they do not exist at all. Thus, a diode whose an~heats up

conducts in both diTections, and this incTeases the intensity of the

cUTTent that goes thTough it. The cathode, Teceiving the electTons coming

••
••
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from the anode, becomes increasingly hot and, accordingly, gives off an

increasingly greater number of electrons. This destructive process is

therefore an example of positive circular causality which belongs to the

whole layout and not solely to the diode.

Infra-individual technical objects can be called technical elements.

They differ from true individuals in the sense that they have no associated

milieu. They can be integrated into an individual. A hot-cathode tube

is more a technical element than a complete technical individual. It can

be compared to an organ in a living body. In·this sense it would be pos

sible to define a new science of general organology. This science would

involve the study of technical objects at the level of the element. It would

be part of the science of technology, including mechanology, whose subject

of study would be complete technical individuals.



75

Section IV: Evolutive Chains and Technicity·Conservation. The Law of

Relaxation

The evolution of technical elements can have reverberations in

the evolution of technical individuals. Technical individuals, composed

as they are of elements and associated milieu, depend to some extent on

the characteristics of the elements which they use. Today, for example,

electric magnetic engines can be much smaller than was possible in

Gramme's day because their magnets are much smaller. In some cases

the elements are as it were the crystalization of an earlier technical

operation that produced them. Thus, magnets with set bushings, which

are still called magnetically hardened magnets, are produced by a process

that consists in keeping a strong magnetic field around the melting mass

which, once cooled, will be the magnet. Thus, magnetization of the mass

begins above the Curie point,· then the same intense magnetization is

continued during the cooling of the mass. When the mass is cold, it is

a much more powerful magnet than it would have been had it been magnetized

after cooling. All this happens as if the strong magnetic field caused a

fiXing of the molecules in the melting mass. This fixing continues after

cooling if the magnetic field is preserved during cooling and solidification.

Now the furnace, crucible and coils creating the magnetic field constitute a

system which is a technical ensemble. The furnace heat should not affect

the coils and the field of induction creating heat in the melting mass

should not neutralize the continuous field designed to produce magnetiza-

tion. This technical ensemble is itself made up of a number of technical
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individuals that are arranged in terms of the result of their functioning

and in such a way that they do not interfere with the conditioning of

their particular functioning. So, in the evolution of technical objects

we witness a causal development from earlier ensembles to later elements.

When these elements are introduced into an individual and modify its

characteristics, they make possible a progression in technical causality

from the level of elements to the level of individuals and thence to the

level of ensembles. Thence, in a new cycle, technical causality, ..-e

by a process of fabrication, goes back once again to the level of el~ments

and there becomes reincarnated in new individuals and, later, in new

ensembles. Thus, there exists a line of causality which is serrated

rather than rectilinear, in which the same reality exists first in the

form of element and then with characteristics of an individual and,

finally, with the characteristics of an ensemble.

A historical solidarity exists in technical realities. The

fabrication of elements is the intermediary that transmits it. If any

technical reality is to have posterity, it is not enough that it be im

proved in itself; it must also be reincarnated and must participate in a

cycle of becoming in accord with a formula of relaxation in levels of

reality. The solidarity of technical beings in relation one to the other

in the present generally tends to obscure a much more essential solidarity,

one which requires a temporal evolutionary dimension but is not identical

to biological evolution because it happens along continuous lines and

scarcely ever involves successive changes in level. Transposed into

biological terms, technical evolution consists in this, that if a species
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organ were given to an individual, it would thereby

become the first term of a lineage which in turn produces a new organ. In

life an organ cannot be detached from a species; in technics an element is

detachable from the ensemble that produced it for the very reason that it

is fabricated; therein lies the difference between a product and something

engendered. So, the technical world has a historical as well as a spatial

dimension. Its solidarity at a given moment should not obscure its suc-

cessive solidarity. Indeed, the latter is responsible for the major stages

or periods of technical life because of its law of serrated evolution.

The law of relaxation has no corresponding rhythm elsewhere.

Neither the human nor geographic worlds are capable of producing oscilla-

tions of relaxation with successive bursting and spouting forth of new

structures. The time of relaxation is the real technical time. It can

become more dominant than all other aspects of historical time, to the

extent that it can synchronize all other rhythms of development and ap-

pear to determine the whole technical evolution, whereas in fact it merely

synchronizes and induces evolutive phases. We may take the evolution of

energy sources since the eighteenth century as an example of evolution

according to a rhythm of relaxation. A large part of the energy used in

the eighteenth century came from waterfalls, from air displacements in

the atmosphere, and from animals. These kinds of driving power were

availed of for artisinal exploitation or in restricted mills here and

there along the water-course. From these mills there developed, early

in the nineteenth century, thermodynamic machines of much greater efficiency.

Another development was the modern locomotive which resulted from the adapta-

,,',
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tion to the Marc Seguin boiler, which was lighter and smaller than the

distiller boiler, of Stephenson's sliding panel, which made it possible

to have variation in the relationship between time of admission and time

of expansion, first of all. and. then, made it possible to exploit the

dead point in order to move into reverse gear (steam reversal). This

invention. which is of an artisanal sort, and which made possible the

adaptation of the traction engine to great range of contours, with great

variation in torque. at the slight cost of a loss in output in systems of

very high frequency only (ones in which admission time equals total driving

time), makes thermal energy easily adaptable to rail haulage. The

Stephenson slide-panel and the tubular boiler. elements which emerged

from the artisinal ensemblesof the eighteenth century enter into the forms

of the new individuals of the nineteenth century, particularly into the

form of the locomotive. The transportation of large tonnage across ter

rains of all sorts became possible and, since following contour lines and

the meanders of navigation channels was no longer necessary, this led to

nineteenth century industrial concentration, which is essentially thermo

dynamic in its structures, as well as incorporating individuals with

thermodynamically-based principles of function. There the great industrial

ensembles of the nineteenth century at its apogee were concentrated around

such sources of thermal energy as coal-fields or around places where there

was greatest use of heat energy. such as coal-mines and iron foundries.

The route of progression was from thermodynamic element to thermodynamic

individual and from thermodynamic individuals to the thermodynamic ensemble.

The principal aspects of electrotechnics appear as elements produced
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by thermodynamic ensembles under discussion. Before they become autonomous,

the applications of electric energy appear as very flexible means of energy

transmission from place to place by means of power lines. Metals with high

magnetic permeability are elements produced by applications of thermodynamics

in metallurgy. Copper cables and high resistance porcelains for insulators

emerge from steam-powered wire mills and coal furnaces. The metallic

framework of pylons and concrete for dams come from great thermodynamic

concentrations and, as elements, they enter into those new technical

individuals, turbines and alternators. So, a new height and new concentra

tion of beings is arrived at and concretized. In the production of electric

energy Gramme's machine makes way for the polyphase alternator. The con

tinuous currents of the first energy transmitters make way for alternating

currents of constant frequency that are adaptable to production by heat

turbine and, consequently, by hydraulic turbine too. These electrotechnical

individuals have been integrated into ensembles for the production, distribu

tion, and use of electric energy, ensembles whose structure differs greatly

from that of thermodynamic concentrations. The role once played by the

railway in~rmodynamic concentraturs is taken over, in the ensemble of

industrial electricity, by high tension transmission lines.

The moment electrical technics reach their full development, they

produce as· elements new systems which begin a new phase. First of all

particle-acceleration is achieved, initially by electric fields, then by

continuous electric fields and alternating magnetic fields and, because

the possibility of exploiting nuclear energy is discovered by this means,

it leads to the construction of technical individuals. The next thing that
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happens is that, quite remarkably, the possibility of discovering, thanks

to electrical metallurgy, metals such as silicon which permit a transforma

tion of the radiant energy of light into electrical current, with an output

that attains significant ratio for limited applications (6%), an output not

much lower than that of the first steam-engines. The pure silicon photo

cell, a product of the great industrial electronic ensembles, is one element

that as yet has not been incorporated into a technical individual. Up to

now it is no more than an object of curiosity situated at the extreme point

of possibilities in the electrometallurgy industry, but it could be a

starting point for a phase of development similar to the familiar and

still incomplete development phase in the use of industrial electricity.

Now each phase of relaxation is capable of effecting a synchroniza

tion of minor or equally important aspects. For example, developments in

thermodynamics went hand in hand with developments in coal transport and

railway passenger service and, again, developments in electrotechnics

parallelled those in transportation by automobile. Even though in principle

the automobile is thermodynamic, it uses electric energy as an essential

auxiliary system, particularly for lighting purposes. Long-distance

transport of electric energy made possible an industrial decentralization

that needs the automobile as a correlative means of transporting human

beings between various places and altitudes, regardless of whether or not

there is rail service in the same areas. The automobile and the high

tension line are parallel technical structures which are synchronized but

not identical. At the present moment, the automobile industry cannot fUlly

avail of electric energy.
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Similarly, there is no relationship between nuclear energy and

energy obtained by photoelectric effect. Still, these two forms are

parallel and can be synchronized. l For example, in all likelihood it

will prove impossible to make use of nuclear energy for limited applications

such as those requiring a few dozen watts; on the other hand, photoelectric

energy does lend itself to decentralization. Photoelectric energy is es-

sentially decentralized in production, while nuclear energy is essentially

centralized. The kind of relationship that existed between electric energy

and energy extracted from petrol combustion now obtain between energy of

nuclear origin and energy of photoelectric origin, though the differences

are more pronounced.

1And they can
a radioactive source.

be joined together; a photocell can be irradiat~d by
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v. Technicality and the Evolution of Technics: Technicality as an Instrument

of Technical Evolution

The different aspects of the individualization of the technical being

constitute the centre of an evolution that proceeds by successive steps, but

that is not dialectic in the proper sense of the term because in this instance

the role of negativity is not to be a progress-promoting factor. Negativity

in the technical world is a flaw in individualization, an incomplete meeting

of the technical world and the natural world. Negativity does not promote pro

gress. Rather, it promotes change because it spurs man to look for new and

more satisfactory solutions than those he has. But this desire for change does

not directly affect the technical being. It only affects man as inventor and

user. Furthermore, the change in question should not be mistaken for progress.

A too rapid change works against technical progress because it interferes with

the transmission of what one age bequeathes to the next in the form of techni

cal elements.

If technical progress is to occur, each age has to pass on to its

successor the fruit of its technical endeavour. What can be transmitted from

age to age is not technical ensembles or individuals but the elements that these

individuals grouped as ensembles were able to produce. Indeed, because of

their capacity for internal intercommutation, technical ensembles can go out

side of themselves, producing elements different from their own. Technical

beings differ from living beings in a great number of ways, but they differ es

sentially in this respect: a living being engenders other beings that are simi

lar to itself or that can become like it after a certain number of successive

reorganisations that occur spontaneously if the conditions are suitable; the
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technical being is different in that it lacks this capacity; it cannot produce

other technical beings like itself, despite the efforts of cyberneticians who

have tried to make technical beings copy living beings in constructing beings

similar to themselves. That is impossible at the present time except in an

imaginary and baseless way. But the technical being has a wider scope than the

living, and this is made possible by an infinitely smaller advancement: the

technical being can produce elements that retain the degree of perfection at-

tained by a technical ensemble and can be brought together to make possible

the constitution of new technical beings in the form of individuals. This is

a case not of begetting or procession or direct production but of indirect pro-

duction through the constitution of elements that have within them a certain

degree of technical perfection.

This affirmation calls for a detailed explanation of what we mean by

technical perfection. From an empirical and external point of view, it can be

said that technical perfection is a practical quality or, at the very least, the

material and structural support for certain practical qualities. For example

a good tool is not merely a well made and well shaped tool. An adze can be in

bad condition and poorly sharpened and yet, from a practical point of view, be

a good tool. An adze is a good tool if, on the one hand, its curve is suitable

for a clean and well-directed stroke on the wood and, on the other, if it takes

and keeps a keen edge even when it is used on hard woods. Now this last quali-

ty is a product of the technical ensemble that produced the tool. The adze,

as a manufactured element, can be made of a metal whose make-up varies at dif-

ferent points. This tool is not merely a block of homogeneous metal shaped

according to a particular form. It has been forged, which means that the molecu-

••
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lar chains in the metal have a certain orientation that varies in different

places, like a wood with fibres so disposed as to give the greatest solidarity

and the greatest elasticity. This is particularly the case in middle parts be

tween the cutting edge and the flat part and between the socket and the cutting

part of the blade. The area close to the cutting edge is elastically deformed

during work because it acts as a wedge and as a lever on the wood-chip as it

is being removed. Indeed, the cutting end is tempered more than all the other

parts; and it must be well-tempered, though in a carefully delimited way, for

otherwise a too great weight of metal would render the tool breakable and the

cutting edge would shatter. It is as if the tool as a whole were made up of

a plurality of differently functioning zones soldered to each other. The tool

is not made of matter and form only. It is made up of technical elements ar

ranged for a certain system of usage and assembled into a stable structure by

the manufacturing process. The tool retains within it the result of the func

tioning of a technical ensemble. The production of a good adze requires a

technical ensemble of foundry, forge, and tempering.

The technicality of the object is, therefore, more than a quality of

usage. It is that in the object which is added to an initial design determined

by the relation of form to matter. It is, as it were, an intermediary between

form and matter; for example, in the case of the adze, the progressive hetero

geneity of tempering at certain points. Technicality is the degree of con

cretization .in an object. The concretization in question is what, in the days

of wood foundry, made for the worth and fame of Toledo blades and, lately, the

quality of Saint-Etienne steels. These steels are an expression of the func

tioning of a technical ensemble which included the characteristics of the coal
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used as much as the temperature and chemical composition of non-chalky Furens

waters, or the essential elements of the green wood used for the stirring and

refining of the molten metal prior to casting. In certain cases, technicality

becomes preponderant in relation to the abstract characteristics of the matter-

form relationship. Thus, in matter and form a helicoidal spring is a very

simple thing. Yet, the manufacturing of springs requires a high degree of per-

fection in the technical ensemble producing them. Quite often, the quality of

individuals such as a motor or amplifier is dependent more on the technicality

of simple elements (valve springs or a modulation transformer, for instance)

than on the sophistication of the assembly. Also, technical ensembles capable

of producing such simple elements as a spring or transformer are sometimes ex-

tremely large and complex, almost coextensive with all the ramifications of

many worldwide industries. There would be no exaggeration in saying that the

quality of a simple needle expresses the degree of perfection of a nation's

industry. This is the reason for the fairly legitimate existence of judgments

of the sort that define a needle as "an English needle." Judgments such as

these make sense because technical ensembles are reflected in the simplest

elements they produce. One can't deny that there are other, less legitimate

reasons for this sort of thinking, particularly because it is easier to qualify

a technical object in terms of its origin than to make judgments on the basis

of its intrinsic value. This is a phenomenon of opinion; but this phenomenon,

however much it may give rise to exaggerations or to intentional misinformation,

is not without foundation.

Technicality can be regarded as a positive characteristic of an ele-

ment, as analogous to the self-regulation brought about in a technical individu-

'"'.
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al by its associated milieu. At the element level, technicality is concreti

zation. It is what makes an element produced by an ensemble really an element

rather than an ensemble or individual. This peculiarity makes it detachable

from the ensemble and frees it for the composition of new individuals. There

is no peremptory reason, admittedly, technicality to the element alone. At the

individual level, the associated milieu is a depositary of technicality, as is

the scope of intercommutativity on the ensemble level. Still, it is proper to

reserve the term, technicality, for that quality of the element which is the

expression of what the technical ensemble has acquired, and preserves, and will

send forward into a new period. The element carries forward technical reality,

whereas the individual and the ensemble contain technical reality without being

able to transport and transmit it. They can produce and preserve but not

transmit. Elements have a transductive property that makes them the true car

riers of technicality, just like seeds that carry along the properties of a

species and are to remake new individuals. Therefore it is in elements that we

find technicality at its purest or, as it were, in a free state; in individuals

and ensembles we can find it only in a state of combination.

Now the technicality carried by elements does not comprise negativity,

and no negative conditioning comes into play at the moment of the production

of elements by ensembles or at the moment when individuals are produced by in

vention, which brings elements together to form individuals. Invention, which

is the creation of an individual, presupposes an intuitive knowledge of the

technicality of elements in the inventor. Invention takes place on a middle

level between the concrete and the abstract, the level of diagrams, which im

plies an earlier existence and a coherence for its representations--those im-
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ages that mask technicality with a layer of symbols which are part of an imagi-

nary methodology and imaginary dynamics. Imagination is not only a faculty for

inventing or creating images beyond the bounds of sensation. It is also a

capacity for perceiving in objects qualities that are not practical, qualities

that are neither directly sensory nor wholly geometric, qualities that have to

do neither with pure matter nor pure form but belong to the in-between level

of system~.

The technical imagination may be considered as defined by a particular

sensitiveness to the technicality of elements that paves the way for the dis-

covery of possible connections. The inventor does not proceed ex nihilo, be-

ginning with matter to which he gives form; he begins with elements that are

already technical and then discovers an individual being that is capable of in-

corporating them. The compatibility of individuals in a technical individual

implies an associated milieu. Therefore the technical individual should be

imagined, that is to say, it should be assumed to be constructed, as an ensemble

of organized technical systems. The individual is a stable system of techni-

calities of elements organized into an ensemble. What is organized is these

technicalities; the elements also are organized, but only in so far as they are

bearers of these technicalities and not because of anything that has to do with

their own materiality. An engine is an assemblage of axles and volumetric sys-

tems, each defined by its characteristics and technicality rather than its ma-

teriality; also an element of indetermination can subsist in the placing of any

one element in relation to the others. The place for some elements is chosen

more for extrinsic than intrinsic considerations about the single technical ob-

ject in relation to the various processes of its operation. Intrinsic deter-
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minations based on the technicality of each of the elements are those that

constitute the associated milieu. And the associated milieu is the concretiza

tion in mutual relationship of the technicalities borne by all the elements.

These technicalities can be conceived of as stable conduits reflecting the

characteristics of the elements rather than as simple qualities. They are

forces in the fullest sense of the word; that is to say, they are capacities for

producing or undergoing an effect in a fixed manner.

The more advanced the technicality of an element becomes, the more

the margin of indetermination of this force diminishes. This was what I wanted

to state when I said that the elementary technical object becomes concrete ac

cording as its technicality increases. This force could also be called capa

city, as long as it is understood that it is being characterized with reference

to a fixed use. Generally speaking, the more advanced the technicality of an

element becomes, the larger becomes the scope of its conditions of use, be

cause of the great stability of the element. Thus, the technicality of a

spring increases when it can withstand higher temperatures without loss of

elasticity and preserve, without critical modification, its coefficient of

elasticity within more extensive thermal and mechanical limits; technically,

it remains a spring within larger limits and is suitable for less restricted

limits of incorporation into any kind of technical individual. An electrolytic

condenser* has a lesser degree of technicality than a dry dielectric condenser

such as paper. or mica. In fact, a electrolytic condenser has a capacity that

varies as a function of the voltage to which it is submitted; its thermal lim

its of use are narrower. At the same time it varies when subjected to constant

voltage because the electrolyte, like electrodes, becomes chemically modified

~-------------_.~
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in the course of functioning. Dry dielectric condensers, on the other hand,

are more stable. Still, here once again the quality of technicality improves

with the independence of characteristics in relation to conditions of utiliza-

tion. A mica condenser is better than a paper condenser; the vacuum condenser

is best of all, because it is not even subject to the condition of voltage lim-

it arising where there is risk of perforating the insulator. At the in-between

level, the silvered-ceramic condenser, which varies very little with temperature,

and the air condenser too provide a very high degree of technicality.

In this respect, it should be pointed out that there is no necessary

correlation between the commercial price of a technical object and its elemen-

tary technical quality. Very often, considerations of price have not absolute

influence though they may exert some influence through other requirements such

as place. Thus, an electrolytic condenser is preferable to a dry dielectric

condenser where a greater capacity would demand too great a bulk for housing

the condenser. Likewise, an air condenser is very bUlky compared with a vacuum

condenser of the same capacity. Yet it is much cheaper and in a dry atmosphere

it is every bit as reliable in operation. Therefore economic considerations
~

~ indirectly influential in a great number of cases, in terms of the reper-

cuss ions of the object's degree of concretization upon the object's operation

in its individual ensemble. What is influenced by economic repercussions is

the general formula of the individual being rather than the element as element.

The liaison between the technical and economic fields is created at the level

of individual or ensemble, but only very rarely at the element level. For this

reason, we can say that to a very great extent technical value is independent

of economic value and can be evaluated according to independent criteria.

I
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The transmission of technicality by elements establishes the possibility

of technical progress over and above the apparent discontinuity of forms, fields

and kinds of energy used and, occasionally, of systems of functioning. Every

stage of development is a legatee of earlier eras and progress is all the more

certain the more completely and perfectly it tends towards the state of sole

legatee.

The technical object is not, strictly speaking, a historical object;

over the course of time it is influenced only insofar as it is a vehicle for

technicality, or insofar as it plays a transductive role between one age and

the next. Neither technical ensembles nor technical individuals last. Elements

alone have the power to transmit technicality from era to era in a form that is

realized, complete and materialized in a product. For this reason it is proper

to analyse the technical object as composed of technical individuals. But it

must be made clear that at certain moments in its evolution the technical object

is significant on its own account and is a depositary of technicality. In this

regard, it is possible to base an analysis of the technics of a human group on

an analysis of the elements produced by their individuals and ensembles. Often,

these elements alone are able to survive the ruin of a civilization and persist

as good witnesses to a state of technical development. From this point of view,

the method used by ethnologists is perfectly valid; but its application could

also be extended to analyse the elements produced by industrial technics.

There is no fundamental difference between peoples that have no indus

try and peoples whose industry is well developed. Technical individuals and

technical ensembles exist even among peoples who have no industrial development;

nevertheless, instead of being stabilized by institutions which give them form,

perpetuate them and install them, such individuals and ensembles are temporary

or even occasional. What is preserved from one technical operation to the next
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is the elements, that is, tools and some manufactured objects. The making of

a boat is an operation that requires a real technical ensemble: flat ground
,."w~--.t;.:..

near a water-course'Asheltered but bright and, along with that, supports and

props to keep up the boat during construction. Even though a dry dock may be

a temporary technical ensemble, it still constitutes an ensemble. Furthermore,

in our own day temporary technical ensembles of this sort are to be found, some

of them, for example building sites, highly developed and quite complex. There

are others that are temporary but much more durable, such as mines or oil fields.

Every technical ensemble does not necessarily have to have the stable

form of a factory or workshop. Indeed, non-industrial civilizations differ

from ours especially in that they have no technical individuals. That is true,

if we agree that the material existence of technical individuals does not have

to be stable and permanent. However, the function of technical individualiza-

tion is taken over by human individuals. Because in an apprenticeship a man

forms habits, gestures, and ways of doing things, which enable him to use the

many and various tools demanded by the whole of an operation, his apprentice-

ship leads him to technical self-individualization. He becomes the associated

milieu of different tools he uses. When he has mastered all the tools and knows

when to change tools to carryon working or to use two tools at the same time,

he is using his own body to insure the internal distribution and self-regula

tion of the job. l In some cases the integration of technical individuals into

the ensemble is effected through the intermediary of an association of human

individuals in teams of two or three or more. When such groups do not introduce

lThe nobility of artisan work is partly derived from this. Man is a
depositary of technicality. His work is the sole expression of this technicali
ty. His need to work is translation of this need of expression. To refuse to
work, where one has a technical knowledge that can only be expressed in work
because it can't be formulated in intellectual terms, would be to hide one's
light under a bushel. On the other hand, the need for expression is no longer
tied to work when technicality is immanent in knowledge that can be formulated
in concrete terms that are independent of any kind of concrete actualization.
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functional differentiation their direct goal is an increase in disposable

energy or in speed of work. But when they have recourse to differentiation,

then they provide a good illustration of the genesis of an ensemble that is

composed of men employed more as technical individuals than as human individual,

Drilling with bow and bit as it is described by classical authors is of this

sort. So too is the mode of felling certain trees in our own day. And so also.

until quite recently, was the very common method of using a cross-cut saw to

make planks and rafters, with two men working together in alternating rhythm.

This explains why in certain cases human individuality can be used as a func-

tional support for technical individuality. The existence of separate techni-

cal individualities is a fairly recent phenomenon, and in some ways it seems to

be an imitation of man by the machine, the machine being the most general form

of technical individuals. However, in reality there is very little similarity

between the machine and man and, even when it so operates as to produce simi-

lar results, it hardly ever employs the techniques used by the individual man

in his work. Indeed, the comparison between the two is most often very super-

ficial. But if man feels frustration on account of the machine, it is because

i~replaces him as an individual in the working world; the machine takes the

place of man the tool-bearer.

In the technical ensembles of industrial civilizations, positions in

which many people have to work in tight synchronization are becoming rarer thaI

in the past, a past that was characteristically artisanal. At the artisanal

stage of production, as opposed to the stage of technical ensembles, it is

quite common for certain kinds of work to require a grouping of human indivi-

duals who have complementary functions': two men are needed to shoe a horse,

one to hold the hoof and the other to position the shoe and nail it on. In

building, the mason had his helper, the hod-carrier. Threshing with flail re-
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quired good perception of rhythmic structure to synchronize the alternating

movements of the team-members. So, we can hardly say that only helpers were

replaced by the machine. The very support for technical individualization has

changed. This support used to be a human individual. Now it is a machine.

The machine bears tools~and we can define the machine as that which both car-

ries and directs its own tools. Man directs or controls the machine, the bearer

of tools. He arranges the grouping of machines, but he does not bear tools.

The machine does the main work, the work of both blacksmith and helper. Man

separated from his role as technical individual, from what is the essential

work of the artisan, can become either the organiser of the ensemble of tech-

nical individuals or a helper for technical individuals. He greases, cleans,

picks up burrs and debris and, so, in many respects, plays the part of helper.

He supplies the machine with elements, changing the driving belt, sharpening

the drill or lathe. Thus he has one role beneath technical individuality and

another above it. Servant and master, he guides the machine as technical in-

dividual by attending to the relationship of the machine to its elements and

to the ensemble. He is the organiser of relationships between technical stages

instead of being, as artisan, one of those technical stages himself. For this

reason a technician is less part of his own professional speciality than an

artisan.
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However, this in no way means that man is not capable of being a

technical individual and of working in liaison with the machine. The liai-

son between man and machine is realized when man uses the machine to act

upon the natural world. So, the machine is a vehicle for action and informa-

tion in a three-way relationship involving man, the machine and the world,

with the machine in between man and the world. In such a case, man retains

traces of technicality, which are defined by his need for an apprenticeship.

The machine, then, has a relay function, as movement-amplifier, but all the

while it is man who is the centre of the complex technical individual made

up of man and machine. In this case we might say that man is a machine-

bearer and that the machine retains its role as tool-bearer. Therefore,

the relationship is to some extent comparable to that of the machine tool,

where we understand machine-tool to mean one without self-regulation. Man

is always the centre of the associated milieu in this relationship. The

machine-tool is something lacking autonomous internal control and needing

man to make it work. Here man intervenes as living being. Using his own

sense of self-regulation he gives the machine self-regulation, without

necessarily formUlating this consciously. For example, a man lets an

over-heating car engine sit until it has cooled down. Once it is cold he

starts it and gradually speeds it up, without revving it too much at the

beginning. These actions of his are technically proper and they have their

parallels in regulations that are necessary for life, but they are just done,

rather than thought out, by the driver. Actions of this kind are all the

more applicable to the technical object the nearer it is to the status of

technical being embodying homeostatic regulations in its functioning. Indeed,
~

a technical object that has become concrete has system which reduces the process
~
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of self-destruction to a minimum because homeostatic regulations are exerted

to the best possible extent. A good example is the diesel engine, which

requires a definite temperature to function and a rotation system within a

narrow maximum and minimum range, whereas the petrol engine, being less

concrete, has greater flexibility. Likewise, an electronic tube will not

work at any random temperature or with an undetermined anode voltage. In

power tubes, in particular, too Iowa cathode temperature causes the electric

field to capture electron-emissive oxyde particles; hence the necessity of a

gradual starting procedure, with, first, the warming of the cathodes and,

then, the charging of the anodes. If polarization circuits are automatic

(fed by cathode current), they have to be subjected to increasing voltage

by a gradual increase in anode power. Without this precaution, there would

be a brief instant when there is cathode output before polarization has
•

reached its normal level (the polarization produced by this output, and

proportional to it, tends to limit the output): cathode output would

exceed the maximum admissable because it is not limited by this negative

reaction.

To put it very generally, the precautions which man takes for the

conservation of the technical object have the goal of maintaining and direct-

ing its functioning in conditions which render it non-self-destructive; that

is, in conditions in which it subjects itself to a negative stabilizing

reaction. Beyond certain limits, the reactions become positive and, con-

sequently, destructive. This is the case where an over-heating engine,

becoming too hot, begins to seize and, becoming still hotter because of the

seizing, deteriorates irreversibly. Likewise, an electronic tube whose anode

becomes red-hot loses its asymmetric conductivity, particularly in its function

I
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as rectifier and, as a result, enters a phase of positive reaction. The

fact of allowing it cool off early enough allows for the recovery of normal

functioning.

Thus, man
(leX

can as
/\

a substitute for the technical individual, and

can join elements to ensembles in a era when the construction of technical

individuals is not possible.

In reflecting on the consequences of technical development in rela-

tion to the evolution of human societies, we must take into account, first

and foremost, the process of the individualization of technical objects.

Human individuality becomes more and more detached from its technical

function because of the construction of technical individuals. The functions

that remain for man to perform are higher and lower in kind than the role of

tool bearer, tending towards a relationship with elements and towards a

relationship with ensembles. Now since, once upon a time, the individuality

of man was precisely what had to be used in technical work and man had to be

technicized because the machine could not be, there arose the habit of allotting,

one sole function to each human individual in the world of work. This sort of

functional monism was perfectly useful and necessary when man became a tech-

nical individual. But today it creates malaise because man still tries to

be a technical individual but has no fixed place in relation to the machine.

He becomes either servant of the machine" or organizer of the technical

ensemble. Now, in order that the human function be meaningful, it is abso-

lutely necessary that each man employed at a technical task should acquaint

himself with every conceivable aspect of the machine, should arrive at some

sort of understanding of it, and should pay attention as much to its elements

as to its integration into the functional ensemble. For it is a mistake to
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create a hierarchical distinction between the care to be given to elements

and the care due to ensembles. Technicality is not the kind of reality

that lends itself to hierarchical distinctions. It exists wholly in ele-

ments and is transductively propagated in the technical individual and in

ensembles. By means of individuals, ensembles are made up of elements and

elements emerge from them. The apparent preeminence of ensembles arises

from the fact that in our day ensembles are granted the prerogatives of

persons who are in positions of leadership. However, ensembles are not

individuals. Likewise, elements are not valued highly because working

with elements was the job of helpers and because the elements used by

these helpers were not highly developed. Therefore, the basis for the

malaise in the man-machine relationship is the fact that until our own

time man played the technical role of the individual. Now that he is a

technical being no longer, man is forced to learn a new function and to

find for himself a position in
~

the technical ensemble that something
A

other

than the position of individual. The first thing he must do is to take on

two non-individual functions, that of the element and that of the director

of the ensemble. But in both these functions man is in conflict with his

memories of himself. Man has played the role of technical individual to

the extent that he looks on the machine-as-technical-individual as if it

were a man and occupying the position of a man, whereas in actual fact it

was man who provisionally took the place of the machine before real technical

individuals could be made. In all judgments made on the subject of the

machine, there is an implicit humanization of the machine which has this

role-change as its deepest source. Man had so well learned to be a technical
~~~

being to tne extent of believing that once the technical being is concrete it
~
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wrongly begins to play the role of man. Ideas about slavery and freedom

are too closely bound to the old idea of man as technical object to be

able to relate to the real problem of the relationship between man and

machine. The technical object must be known in itself if the relation

ship between man and machine is to be steady and valid. Hence the need

for a technical culture.


