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2. The Camera Obscura and Its Subject
This kind of knowledge seems to be the truest, the most authentic, for it has the object before itself in its entirety and completeness. This bare fact of certainty, however, is really and admittedly the abstractest and the poorest kind of truth.
-G.W.F. Hegel
A prevalent tendency in methodological discussion is to approach problems of knowledge sub specie aeternitatis , as it were. Statements are compared with each other without regard to their history and without considering that they might belong to different historical strata.
-Paul Feyerabend
Most attempts to theorize vision and visuality are wedded to models that emphasize a continuous and overarching Western visual tradition. Clearly it is often strategically necessary to map the outlines of a dominant Western Speculative or scopic tradition of vision in some sense continuous, for instance, from Plato to the present, or from the quattrocento into the late nineteenth century. My concern is not so much to argue against these models, which have their usefulness, but rather to insist that there are some important discontinuities such monolithic constructions have obscured. Again, the specific account that interests me here, one that has become almost ubiquitous and continues to be developed in a variety of forms, is that the emergence of photography and cinema in the nineteenth century is the fulfillment of a long unfolding of technological and/or ideological development in the West whereby the camera obscura evolves into the photographic camera. Such a schema implies that at each step in this evolution the same essential presuppositions about an observer’s relation to the world are in place. One could name several dozen books on the history of film or photography in whose first chapter appears the obligatory seventeenth -century engraving depicting a camera obscura, as a kind of inaugural or incipient form on a long evolutionary ladder.
These models of continuity have been used to by historians of divergent and even antithetical political positions. Conservatives tend to pose an account of ever-increasing progress toward verisimilitude in representation, in which Renaissance perspective and photography are part of the same quest for a full objective equivalent of a “natural vision.” In these histories of science or culture, the camera obscura is made part of the development of the sciences of observation in Europe during the seventeenth and eighteenth centuries. The accumulation of knowledge about light, lenses, and the eye becomes part of a progressive sequence of discoveries and achievements that lead to increasingly accurate investigation and representation of the physical world. Privileged events in such a sequence usually also include the invention of linear perspective in the fifteenth century, the career of Galileo, the inductive work of Newton, and the emergence of British empiricism.
Radical historians, however, usually see the camera obscura and cinema as bound up in a single enduring apparatus of political and social power, elaborated over several centuries, that continues to discipline and regulate the status of an observer. The camera is thus seen by some as an exemplary indication of the ideological nature of representation, embodying the epistemological presumptions of “bourgeois humanism.” It is often argued that the cinematic apparatus, emerging in the late nineteenth and early twentieth centuries, perpetuates; albeit in increasingly differentiated forms, the same ideology of representation and the same transcendental subject.
What I hope to do in this chapter is briefly to articulate the camera obscura model of vision in terms of its historical specificity, in order subsequently to suggest how this model collapsed in the 1820s and 1830s, when it was displaced by radically different notions of what an observer was, and of what constituted vision. If, later in the nineteenth century, cinema or photography seem to invite formal comparisons with the camera obscura, it is within a social, cultural, and scientific milieu where there had already been a profound break with the conditions of vision presupposed by this device.
It has been known for at least two thousand years that when light passes through a small hole into a dark, enclosed interior, an inverted image will appear on the wall opposite the hole. Thinkers as remote from each other as Euclid, Aristotle, Alhazen, Roger Bacon, Leonardo, and Kepler noted this phenomenon and speculated in various ways how it might or might not be analogous to the function of human vision. The long history of such observation has yet to be written and is far removed from the aims and limited scope of this chapter.
It is important, however, to make a distinction between the enduring empirical fact that an image can be produced in this way and the camera obscura as a historically constructed artifact. For the camera obscura was not simply an inert and neutral piece of equipment or a set of technical premises to be tinkered with and improved over the years; rather, it was embedded in a much larger and denser organization of knowledge and of the observing subject. Historically speaking, we must recognize how for nearly two hundred year, from the late 1500s to the end of the 1700s, the structural and optical principles of the camera obscura coalesced into a dominant paradigm through which was described the status and possibilities of an observer. I emphasize that this paradigm was dominant though obviously not exclusive. During the seventeenth and eighteenth centuries the camera obscura was without question the most widely used model for explaining human vision, and for representing the relation of a perceiver and the position of a knowing subject to an external world. This highly problematic object was far more than
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simply an optical device. For over two hundred years it subsisted as a philosophical metaphor, a model in the science of physical optics, and was also a technical apparatus used in a large range of cultural activities. 1 For two centuries it stood as model, in both rationalist and empiricist thought, of how observation leads to truthful inferences about the world; at the same time the physical incarnation of that model was a widely used means of observing the visible world, an instrument of popular entertainment, of scientific inquiry, and of artistic practice. The formal operation of a camera obscura as an abstract diagram may remain constant, but the function of the device or metaphor within an actual social or discursive field has fluctuated decisively. The fate of the camera obscura paradigm in the nineteenth century is a case in point. 2 In the texts of Marx, Bergson, Freud, and others the very apparatus that a century earlier was the site of truth becomes a model for procedures and forces that conceal, invert, and mystify truth. 3
What then allows me to suggest that there is a common coherence to the status of the camera obscura in the seventeenth and eighteenth centuries, to pose this broad expanse of time as a unity? Clearly the physical and operational makeup of the camera obscura underwent continual modification during this period. 4 For example, the first portable devices were in use by 1650, and into the late 1700s models became increasingly small. And obviously the wide range of social and representational practices associated with the instrument mutated considerably over two centuries. Yet despite the multiplicity of its local manifestations, what is extraordinary is the consistency with which certain primary features of the camera obscura are repeated throughout this period. There is a regularity and uniformity with which the formal relations constituted by the camera are stated again and again, no matter how heterogeneous or unrelated the locations of those statements.
I am hardly suggesting, however, that the camera obscura had simply a discursive identity. If we can designate it in terms of statements, every one of those statements is necessarily linked to subjects, practices, and institutions. Perhaps the most important obstacle to an understanding of the camera obscura, or of any optical apparatus, is the idea that optical device and observer are two distinct entities, that the identity of observer exists independently from the optical device that is a physical piece of technical equipment. For what constitutes the camera obscura is precisely its multiple identity, its “mixed” status as an epistemological figure within a discursive order and an object within arrangement of cultural practices. 5 The camera obscura is what Gilles Deleuze would call an assemblage , something that is
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“simultaneously and inseparably a machinic assemblage and an assemblage of enunciation,” an object about which something is said and at the same time an object that is used. 6 It is a site at which a discursive formation intersects with material practices. The camera obscura, then, cannot be reduced either to a technological or discursive object: it was a complex social amalgam in which its existence as a textural figure was never separable from its machinic uses.
What this implies is that the camera obscura must be extricated from the evolutionary logic of a technological determinism, central to influential historical surveys, which position it as a precursor or an inaugural event in a genealogy leading to the birth of photography. 7 Obviously photography had technical and material underpinnings, and the structural principles of the two devices are clearly not unrelated. I will argue, however, that the camera obscura and the photographic camera, as assemblages, practices, and social objects, belong to two fundamentally different organizations of representation and the observer, as wells as the observer’s relation to the visible. By the beginning of the nineteenth century the camera obscura is no longer synonymous with the production of truth and with an observer positioned to see truthfully. The regularity of such statements ends abruptly; the assemblage constituted by the camera breaks down and the photographic camera becomes an essentially dissimilar object, lodged amidst a radically different network of statements and practices.
Art historians, predictably, tend to be interested in art objects, and most of them have thus considered the camera obscura for how it may have determined the formal structure of paintings or prints. Many accounts of the camera obscura, particularly those dealing with the eighteenth century, tend to consider it exclusively in terms of its use by artists for copying, and as an aid in the making of paintings. There is often a presumption that artists were making do with an inadequate substitute for what they really wanted, and which would soon appear—that is, a photographic camera. 9 Such an emphasis imposes a set of twentieth-century assumptions, in particular a productivist logic, onto a device whose primary function was not to generate pictures. Copying with the camera obscura—that is, the tracing and making permanent of its image—was only one of its many uses, and even by the mid-eighteenth century was de-emphasized in a number of important accounts. The article on “camera obscura” in the Encyclopédie , for example, lists its uses in this order: “It throws great light on the nature of vision; it provides a very diverting spectacle, in that it presents images perfectly resembling their objects; it represents the colors and movements of objects better than any other sort of representation is able to do.” Only belatedly does it note that “by means of this instrument someone who does not know how to draw is able nevertheless to draw with extreme accuracy.” 10 Noninstrumental descriptions of the camera obscura are pervasive, emphasizing it as a self-sufficient demonstration of its own activity and by analogy of human vision. For those who understood its optical underpinnings it offered the spectacle of representation operating completely transparently, and for those ignorant of its principles it afforded the pleasures of illusion. Just as perspective contained within it the disruptive possibilities of anamorphoses, however, so the veracity of the camera was haunted by its proximity to techniques of conjuration and illusion. The magic lantern that developed alongside the camera obscura had the capacity to appropriate the setup of the latter and subvert its operation by infusing its interior with reflected and projected images using artificial light. 11 However, this counter-development of the camera obscura never occupied an effective discursive or social position from which to challenge the dominant model I have been outlining here.
At the same time one must be wary of conflating the meanings and effects of the camera obscura with techniques of linear perspective. Obviously the two are related, but it must be stressed that the camera obscura defines the position of an interiorized observer to an exterior world, not just to a two- dimensional representation, as is the case with perspective. Thus the camera obscura is synonymous with a much broader kind of subject -effect; it is about far more than the relation of an observer to a certain procedure of picture making. Many contemporary accounts of the camera obscura single out as its most impressive feature its representation of movement. Observers frequently spoke with astonishment of the flickering images within the camera of pedestrians in motion or branches moving in the wind as being more lifelike than the original objects. 12 Thus the phenomenological differences between the experience of a perspectival construction and the projection of the camera obscura are not even comparable. What is crucial about the camera obscura is its relation of the observer to the undermarcated, undifferentiated expanse of the world outside, and how its apparatus makes an orderly cut or delimitation of that field allowing it to be viewed, without sacrificing the vitality of its being. But the movement and temporality so evident in the camera obscura were always prior to the act of representation; movement and time could be seen and experienced, but never represented. 13
Another key misconception about the camera obscura is that it is somehow intrinsically a “Northern” model of visuality. 14 Svetlana Alpers, in particular, has developed this position in her insistence that the essential characteristics of seventeenth-century Dutch painting are inseparable from the experience in the North of the camera obscura. 15 Missing, however, from her discussion is a sense of how the metaphor of the camera obscura as a figure for human vision pervaded all of Europe during the seventeenth century. She refers to her “Northern descriptive mode” as the “Keplerian mode,” based on Kepler’s important statements about the camera obscura and the retinal image. But Kepler (whose optical studies were done in the eclectic and hardly Northern visual culture of the Prague court of Rudolf II) was merely one of a number of major seventeenth-century thinkers in who work the camera obscura holds a central position, including Leibniz, Descartes, Newton, and Locke. 16 Over and above the question of the meanings of Dutch art, it is important to acknowledge the transnational character of intellectual and scientific life in Europe during this period and more specifically the fundamental similarities linking accounts of the camera obscura, whether by rationalists or empiricists, from diverse parts of Europe. 17
Although she addresses traditional art historical problem (the style of Northern versus Italian painting), in the course of her argument Alpers makes some broad speculations about the historical role of the camera obscura. While her argument cannot be full summarized here, she outlines a “descriptive” and empirical mode of seeing, coincident with the experience of the camera obscura, as a permanent “artistic option” in Western art. “It is an option of pictorial mode that has been taken up at different times for different reasons and it remains unclear to what extent it should be considered to constitute, in and of itself, a historical development.” 18 She asserts that “the ultimate origins of photography do not lie in the fifteenth-century invention of perspective, but rather in the alternative mode of the North. Seen this way, one might say that the photographic image, the Dutch art of describing, and … Impressionist painting are all examples of this constant artistic option in the art of the West.” 19 My aim, on the contrary, is to suggest that what separates photography from both perspective and the camera obscura is far more significant than what they have in common.
While my discussion of the camera obscura is founded on notions of discontinuity and difference , Alpers, like many others, poses notions of both continuity in her lineage of the origins of photography and identity in her idea of an a priori observer who has perpetual access to these free-floating and transhistorical options of seeing. 20 If these options are “constant,” the observer in question becomes removed from the specific material and historical conditions of vision. Such an argument, in its reclothing of familiar stylistic polarities, runs the risk of becoming a kind of neo-Wölfflinism.
Standard accounts of the camera obscura routinely give some special mention of the Neapolitan savant Giovanni Battista della Porta, often identified as one of the its inventorys. 21 Such details we will never know for sure, but we do have his description of a camera obscura in the widely read Magia Naturalis of 1558, in which he explains the use of a concave speculum to insure that the projected image will not be inverted. In the second edition of 1589, della Porta details how a concave lens can be placed in the aperture of the camera to produce a much more finely resolved image. But della Porta’s significance concerns the intellectual threshold that he straddles, and how his camera obscura inaugurates an organization of knowledge and seeing that will undermine the Renaissance science that most of his work exemplifies. 22
The natural magic of della Porta was a conception of the world in its fundamental unity and a means of observing this unity: “We are persuaded that the knowledge of secret things depends upon the contemplation and the view of the whole world, namely the motion, style and fashion thereof.” 23 Elsewhere della Porta insists that “one must watch the phenomena with the eyes of a lynx so that, when observation is complete, one can begin to manipulate them.” 24 The observer here is ultimately seeking insight into a universal language of symbols and analogies that might be employed in the directing and harnessing of the forces of nature. But according to Michel Foucault, della Porta envisioned a world in which all things were adjacent to each other, linked together in a chain:
In the vast syntax of the world, the different being adjust themselves to one another, the plant communicates with the animal, the earth with the sea, man with everything around him…The relation of emulation enables things to imitate one another from one end of the universe to the other…by duplicating itself in a mirror the world abolishes the distance proper to it; in this way it overcomes the place allotted to each thing. But which of these images coursing through space are the original images? Which is the reality and which is the projection? 25
This interlacing of nature and its representation, this indistinction between reality and its projection will be abolished by the camera obscura, and instead it will institute an optical regime that will a priori separate and distinguish image from object. 26 In fact della Porta’s account of the camera obscura was a key element in Kepler’s theoretical formulation of the retinal image. 27 Ernst Cassirer places della Porta within Renaissance tradition of magic, in which to contemplate an object
Means to become one with it. But this unity is only possible if the subject and the object, the knower and the known, are of the same nature; they must be members and parts of one and the same vital complex. Every sensory perception is an act of fusion and reunification. 28
For della Porta’s natural magic, the use of the camera obscura was simply one of a number of methods that allowed an observer to become more fully concentrated on a particular object; it had no exclusive priority as the site or mode of observation. But to readers of della Porta several decades later, the camera obscura seemed to promise an unrivaled and privileged means of observation that was attained finally at the cost of shattering the Renaissance adjacency of knower and known.
Beginning in the late 1500s the figure of the camera obscura begins to assume a preeminent importance in delimiting and defining the relations between observer and world. Within several decades the camera obscura is no longer one of many instruments or visual options but instead the compulsory site from which vision can be conceived or represented. Above all it indicates the appearance of a new model of subjectivity, the hegemony of a new subject-effect. First of all the camera obscura performs an operation of
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individuation ; that is, it necessarily defines an observer as isolated, enclosed, and autonomous within its dark confines. It impels a kind of askesis , or withdrawal form the world, in order to regulate and purify one’s relation to the manifold contents of the now “exterior” world. Thus the camera obscura is inseparable from a certain metaphysic or interiority: it is a figure for both the observer who is nominally a free sovereign individual and a privatized subject confined in a quasi-domestic space, cut off from a public exterior world. 29 (Jacques Lacan has noted that Bishop Berkeley and others wrote about visual representation as if they were private property.) 30 At the same time, another related and equally decisive function of the camera was to sunder the act of seeing form the physical body of the observer, to decorporealize vision. The monadic viewpoint of the individual is authenticated and legitimized by the camera obscura, but the observer’s physical and sensory experience is supplanted by the relations between a mechanical apparatus and a pre-given world of objective truth. Nietzsche summarizes this kind of thought: “The senses deceive, reason corrects the errors; consequently, one concluded , reason is the road to the constant; the least sensual ideas must be closest to the ‘true world.’—It is from the senses that most misfortunes come—they are deceivers, deluders, destroyers.” 31
Among the well-known texts in which we find the image of the camera obscura and of its interiorized and disembodied subject are Newton’s Opticks (1704) and Locke’s Essay on Human Understand (1690). What they jointly demonstrate is how the camera obscura was a model simultaneously for the observation of empirical phenomena and for reflective introspection and self-observation. The site of Newton’s inductive procedures throughout his text is the camera obscura; it is the ground on which his knowledge is made possible. Near the beginning of the Opticks he recounts:
In a very dark Chamber, at a round hole, about one third Part of an Inch, broad, made in the shut of a window, I placed a glass prism, whereby the Beam of the Sun’s Light, which came in at that Hole, might be refracted upwards toward the opposite wall of the chamber, and there form a coloured image of the Sun. 32
The physical activity that Newton describes with the first person pronoun refers not to the operation of his own vision but rather to his deployment of a transparent, refractive means of representation. Newton is less the observer than he is the organizer, the stager of an apparatus from whose actual functioning he is physically distinct. Although the apparatus in question is not strictly a camera obscura (a prism is substituted for a plane lens or pinhole), its structure is fundamentally the same: the representation of an exterior phenomenon occurs within the rectilinear confines of a darkened room, a chamber, or, in Locke’s words, an “empty cabinet.” 33 The two-dimensional plane on which the image of an exterior presents itself subsists only in its specific relation of distance to an aperture in the wall opposite it. But between these two locations (a point and a plane) is an indeterminate extensive space in which an observer is ambiguously situated. Unlike a perspectival construction, which also presumed to represent an objectively ordered representation, the camera obscura did not dictate a restricted site or area from which the image presents its full coherence and consistency. 34 On one hand the observer is disjunct from the pure operation of the device and is there as a disembodied witness to a mechanical and trancental re-presentation of the objectivity of the world. On the other hand, however, his or her presence in the camera implies a spatial and temporal simultaneity of human subjectivity and objective apparatus. Thus the spectator is a more free-floating inhabitant of the darkness, a marginal supplementary presence independent of the machinery of representation. As Foucault demonstrated in his analysis of Velasquez’s Las Meninas , it is a question of a subject incapable of self-representation as both subject and object. 35 The camera obscura a priori prevents the observer from seeing his or her position as part of the representation. The body then is a problem the camera could never solve except by marginalizing it into a phantom in order to establish a space of reason. 36 In a sense, the camera obscura is a precarious figurative resolution of what Edmund Husserl defined as the major philosophical problem of the seventeenth century: “How a philosophizing which seeks it ultimate foundations in the subjective…can claim an objectively ‘true’ and metaphysically transcendent validity.” 37
Perhaps the most famous image of the camera obscura is in Locke’s Essay Concerning Human Understanding (1690):
External and internal sensations are the only passages that I can find of knowledge to the understanding. These alone, as far as I can discover are the windows by e which light is let into this dark room For, methinks, the understanding is not much unlike a closet wholly shut from light, with only some little opening left…to let in external visible resemblances, or some idea of things without; would the pictures coming into such a dark room but stay there and life so orderly as to be found upon occasion it would very much resemble the understanding of a man. 38
An important feature of Locke’s text here is how the metaphor of the dark room effectively distances us from the apparatus he describes. As part of his general project of introspection Locke proposes a means of visualizing spatially the operations of the intellect. He makes explicit what was implied in Newton’s account of his activity in his dark chamber: the eye of the observer is completely separate from the apparatus that allows the entrance and formation of “pictures” or “resemblances.” Hume also insisted on a similar relation of distance: “The operations of the mind…must be apprehended in an instant by a superior penetration, derived from nature and improved by habit and reflection.” 39
Elsewhere in Locke’s text another meaning is given to the idea of the room, of what it literally meant in seventeenth-century England to be in camera , that is, within the chambers of a judge or person of title. Locke writes that sensations are conveyed “from without to their audience in the brain—the mind’s presence room, as I may so call it.” 40 In addition to structuring the act of observation as the process by which something is observed by a subject, Lock also gives a new juridical role to the observer within the camera obscura. Thus he modifies the receptive and neutral function of the apparatus by specifying a more self-legislative and authoritative function: the camera obscura allows the subject to guarantee and police the correspondence between exterior world and interior representation and to exclude anything disorderly or unruly. Reflective introspection overlaps with a regime of self-discipline.
It is in this context that Richard Rorty asserts that Locke and Descartes describe an observer fundamentally different from anything in Greek and medieval thought. For Rorty, the achievement of these two thinkers was “the conception of the human mind as an inner space in which both pains and clear and distinct ideas passed in review before an Inner Eye…The novelty was the notion of a single inner space in which bodily and perceptual sensations…were objects of quasi-observation.” 41
In this sense Locke can be linked with Descartes. In the Second Meditation , Descartes asserts that “perception, or the action by which we perceive, is not a vision…but is solely an inspection by the mind.” 42 He goes on to challenge the notion that one knows the world by means of eyesight: “It is possible that I do not even have eyes with which to see anything.” 43 For Descartes, one knows the world “uniquely by perception of the mind,” and the secure positioning of the self within an empty interior space is a precondition for knowing the outer world. The space of the camera obscura, its enclosedness, its darkness, its separation from an exterior, incarnate Descartes’s “I will now shut my eyes, I shall stop my ears, I shall disregard my senses.” 44 The orderly and calculable penetration of light rays through the single opening of the camera corresponds to the flooding of the mind by the light of reason, not the potentially dangerous dazzelement of the senses by the light of the sun.
There are two paintings by Vermeer in which the paradigm of the Cartesian camera obscura is lucidly represented. 45 Consider The Geographer
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and The Astronomer , both painted around 1668. Each images depicts a solitary male figure absorbed in learned pursuits within the rectangular confines of a shadowy interior, an interior punctured apparently by only a single window. The astronomer studies a celestial globe, mapped out with the constellations; the geographer has before hum a nautical map. Each has his eyes averted from the aperture that opens onto the outside. The exterior world is known not by direct sensory examination but through a mental survey of its “clear and distinct” representation within the room. The somber isolation of these meditative scholars within their walled interiors is not in the least an obstacle to apprehending the world outside, for the division between interiorized subject and exterior world is a pre-given condition of knowledge about the latter. The paintings then are a consummate demonstration of the reconciling function of the camera obscura: its interior is the interface between Descartes’s absolutely dissimilar res cogitans and res extensa , between observer and world. 46 The camera, or room, is the site within which an orderly projection of the world, of the extended substance, is made available for inspection by the mind. The production of the camera is always a projection onto a two dimensional surface—here maps, globes, charts, and images. Each of the thinkers, in a rapt stillness, ponders that crucial feature of the world, its extension, so mysteriously unlike the unextended immediacy of their own thoughts yet rendered intelligible to mind by the clarity of these representations, by their magnitudinal relations. Rather than opposed by the objects of their study, the earth and the heavens, the geographer and the astronomer engage in a common enterprise of observing aspects of a single indivisible exterior. 47 Both of them (and it may well be the same man in each painting) are figures for a primal and sovereign inwardness, for the autonomous individual ego that has appropriated to itself the capacity for intellectually mastering the infinite existence of bodies in space.
Descartes’s description of the camera obscura in his La dioptrique (1637) contains some unusual features. Initially he makes a conventional analogy between the eye and the camera obscura:
Suppose a chamber is shut up apart from a single hole, and a glass lens is placed in front of this hole with a white sheet stretched at a certain distance behind it is so the light coming form objects outside forms images on the sheet. Now it is said that the room represents the eye; the hole the pupil; the lens of the crystalline humour… 48
But before proceeding further, Descartes advises his reader to conduct a demonstration involving “taking the dead eye of a newly dead person (or, failing that, the eye of an ox or some other large animal)” and using the extracted eye as the lens in the pinhole of camera obscura. Thus for Descartes the images observed within the camera obscura are formed by means of a disembodied cyclopean eye, detached from the observer, possibly not even a human eye. Additionally, Descartes specifies that one
cut away the three surrounding membranes at the back so as to expose a large part of the humour without spilling any…No light must enter this room except what comes through this eye, all of whose parts you know to be entirely transparent. Having done this, if you look at the white sheet you will see there, not perhaps without pleasure and wonder, a picture representing in natural perspective all the objects outside. 49
By this radical disjunction of eye from observer and its installation in this formal apparatus of objective representation, the dead, perhaps even bovine eye undergoes a kind of apotheosis and rises to an incorporeal status. 50 If at the core of Descartes’s method was the need to escape the uncertainties of mere human vision and the confusions of the sense , the camera obscura is congruent with his quest to found human knowledge on a purely objective view of the world. The aperture of the camera obscura corresponds to a single , mathematically definable point, from which the world can be logically deduced by a progressive accumulation and combination of signs. It is a device embodying man’s position between God and the world. Founded on laws of nature (optics) by extrapolated to a plane outside of nature, the camera obscura provides a vantage point onto the world analogous to the eye of God. 51 It is an infallible metaphysical eye more than it is a “mechanical” eye. 52 Sensory evidence was rejected in favor of the representations of the monocular apparatus, whose authenticity was beyond doubt. 53 Binocular disparity is bound up in the physiological operation of human vision, and a monocular device precludes having to theoretically reconcile the dissimilar, and thus
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provisional, images presented to each eye. Descartes assumed that the pineal gland exercised a crucial monocular power: “There must necessarily be some place where the two images coming through the eyes…can come together in a single image or impression before reaching the soul, so that they do not present to it two objects instead of one.” 54 At the same time, Descartes’s instructions about removing the ocular membranes from the body of the eye is an operation ensuring the primal transparency of the camera obscura, of escaping from the latent opacity of the human eye.
But perhaps it is misleading to pose the vantage point of the camera as fully analogous to a divine eye. It is important that the camera obscura be understood within the context of a distinctly post-Copernican framework, within a world from which an absolutely privileged point had vanished and in which “visibility became a contingent fact.” 55 It is Leibniz, along with Pascal, for whom the loss of such a point is a central problem. At the core of Leibniz’s thought was the goal of reconciling the validity of universal truths with the inescapable fact of a world consisting of multiple points of view. The monad became, for Leibniz, an expression of a fragmented and d ecentered world, of the absence of an omniscient point of view, of the fact that every position implied a fundamental relativity that was never a problem for Descartes. At the same time, however, Leibniz insisted that each monad had the capacity to reflect in itself the whole universe from its own finite viewpoint. The conceptual structure of the camera obscura is a parallel reconciliation of a limited (or monadic) viewpoint and, at the same time, necessary truth.
Leibniz, writing around 1703, seems generally to have accepted Locke’s model of the camera obscura, but with the pivotal distinction that it is not a passive, receiving device but is endowed with an inherent capacity for structuring the ideas it receives:
To increase this resemblance (between observer and dark room) we should have to postulate that there is a screen in this dark room to receive the species, and that it is not uniform but is diversified by folds representing items of innate knowledge; and, what is more, that this screen or membrane, being under tension has a kind of elasticity or active force, and indeed that it acts (or reacts) in ways which are adapted both to past folds and to new ones. 56
For Leibniz the camera obscura as an optical system was defined by its functional relation to a cone of vision, in which the point of the cone defined the monadic point of view. As Michel Serres has demonstrated at length:
The science of conic sections shows that there exists a single point from which an apparent disorder can be organized into a harmony…For a given plurality, for a given disorder there only exists one point around which everything can be placed in order; this point exists and it is unique. From anywhere else disorder and indetermination remain. From then on, to know a plurality of things consists in discovering the point from which their disorder can be resolved, uno intuito , into a unique law of order. 57
The relation to a cone of rays is what distinguishes monadic perception from the divine point of view, which would be more properly a cylinder of rays. For Leibniz, “The difference between the appearance of a body for us and for God is the difference between scenography and ichnography” (that is, between perspective and bird’s-eye view). 58 One of the most vivid examples of this scenographic perspective is in the Monadology :
Just as the same city regarded from different sides offers quite different aspects, and thus appears multiplied by the perspective, so it also happens that the infinite multitude of simple substances creates the appearance of as many different universes. Yet they are but perspectives of a single universe, varied according to the points of view, which differ in each monad. 59
One could consider two essentially different approaches to the representation of a city as models of Leibniz’s distinction between scenography and ichnography . On one hand, Jacopo de’ Barbari’s View of Venice from 1500 exemplifies a pre-Copernican, synoptic and totalizing apprehension of the city as a unified entity. 60 It is a view completely outside the epistemological and technological conditions of the camera obscura. On the other hand, the mid-eighteenth century view of Venice by Canaletto, for example, disclose a field occupied by a monadic observer, within a city that is knowable only as the accumulation of multiple and diverse points of view. 61 The career of Canaletto was bound up in a discipline of the scenographic; he was trained as a stage designer, was preoccupied with the theatricality of the city, and made use of the camera obscura. 62 Whether it is a question of the stage, urban design, or visual imagery, the intelligibility of a given site depends on a precisely spec ified
Jacopo de’ Barbari . View of Venice (detail). 1500.
relations between a delimited point of view and a tableau. 63 The camera obscura, with its monocular aperture, became a more perfect terminus for a cone of vision, a more perfect incarnation of a single point than the awkward binocular body of the human subject. The camera, in a sense, was a metaphor for the most rational possibilities of a perceiver within the increasingly dynamic disorder of the world.
Antonio Canaletto. Piazza San Marco, looking east from the northwest corner. C. 1755.
Although Bishop- Berkeley’s work on vision does not discuss the camera obscura, his model of perception coincides with that presupposed by the camera. In The Theory of Vision Vindicated (1732), he demonstrates his familiarity with contemporary treatises on perspective:
We may suppose a diaphanous plain erected near the eye, perpendicular to the horizon , and divided into small equal squares. A straight line from the eye to the utmost limit of the horizon, passing through this diaphanous plain, as projected or represented in the perpendicular plain, would rise. The eye sees all the parts and objects in the horizontal plain through certain corresponding squares of the perpendicular diaphanous phrase…It is true this diaphanous plain, and the images supposed to be projected thereon, are altogether of a tangible nature: But then there are pictures relative to those images: and those pictures have an order among themselves. 64
Even though the architectural enclosure of the camera obscura is absent, the observer here is still one who observes a projection onto a field exterior to himself, and Berkeley explicitly describes the ordered surface of this field a gird on which the universal grammar, “the language of the Author of nature,” could be known. But whether it is Berkeley’s divine signs of God arrayed on a diaphanous plane, Locke’s sensations “imprinted” on a white page, or Leibniz’s elastic screen, the eighteenth-century observer confronts a unified space of order, unmodified by his or her own sensory and physiological apparatus, on which the contents of the world can be studied and compared, known in terms of a multitude of relationships. In Rorty’s words, “It is as if the tabula rasa were perpetually under the gaze of the unblinking Eye of the Mind…it becomes obvious that the imprinting is of less interest than the observation of the imprint—all the knowing gets done, so to speak, by the Eye which observes the imprinted tablet rather than by the tablet itself.” 65
For Heidegger, Descartes’s work inaugurates “the age of the world picture,” but the picture to which Heidegger refers does not imply a new priority given to the sense of vision. Rather, “what belongs to the essence of the picture is standing-together, system…a unity that develops out of the projection of the objectivity of whatever is.” 66 This is the same unity of the camera obscura, a field of projection corresponding to the space of Descartes’s mathesis universalis , in which all objects of though, “irrespective of subject matter,” can be ordered and compared: “Our project being, not to inspect the isolated natures of things, but to compare them with each other so that some may be known on the basis of others.” 67
The unity of this ground on which everything may be arranged in common finds one of its fullest expressions in the pages of the Encyclopédie . According to Michel Foucault, the great project of this thought is an exhaustive ordering of the world characterized by “discovery of simple elements and their progressive combination; and at their center they form a table on which knowledge is displayed contemporary with itself. The center of knowledge in the seventeenth and eighteen centuries is the table . 68 Ernst Cassirer’s reading of the Enlightenment, though unfashionable now, more than echoes certain parts of Foucault’s construction of “classical thought.” While much Anglo-American intellectual history tends to pose an atomization of cognition in this period, Cassirer sees a Leibnizian underpinning to eighteenth-century thought:
With the advent of the eighteenth-century the absolutism of the unity principle seems to lose its grip and to accept some limitations or concessions. But these modifications do not touch the core of the thought itself. For the function of unification continues to be recognized as the basic role of reason. Rational order and control of the data of experience are not possible without strict unification. To “know” a manifold of experience is to place its component parts in such a relationship to one another that, starting from a given point, we run through them according to a constant and general rule…the unknown and the known participate in a “common nature.” 69
Cassirer might well have agreed with Foucault that observation in the seventeenth and eighteenth centuries is “a perceptible knowledge.” 70 But it is hardly a knowledge that is organized exclusively around visuality. Although the dominance of the camera obscura paradigm does in fact imply a privilege given to vision, it is a vision that is a priori in the service of a nonsenory faculty of understanding that alone gives a true conception of the world. It would be completely misleading to pose the camera obscura as an early stage in an ongoing autonomization and specialization of vision that continues into the nineteenth and twentieth centuries. Vision can be privileged at different historical moments in ways that simply are not continuous with one another. Situating subjectivity within a monolithic Western tradition of scopic or specular power effaces and subsumes the singular and incommensurable procedures and regimes through which an observer has been constituted. 71
For example, Berkeley’s theory of perception is based on the essential dissimilarity of the senses of vision and touch, but this insistence on the heterogeneity of the senses is remote from nineteenth-century notions of the autonomy of vision and the separation of the sesnse. 72 Berkeley is hardly alone in the eighteenth century in his concern with achieving a fundamental harmonization of the senses, in which a key model for visual perception is the sense of touch. The Molyneux problem, which so preoccupied the thought of the eighteenth century, poses the case of a perceiver who is ignorant of one of the language of the senses, namely sight. The best known formulation of the problem is Locke’s:
Suppose a man born blind , and now adult, and taught by his touch to distinguish between a cube and a sphere of the same metal, and nighly of the same bigness, so as to tell, when he felt one and the other, which is the cube, which the sphere. Suppose then the cube and sphere placed on a table, and the blind man be made to see: quaere , whether by his sight before he touched them , he could now distinguish and tell which is the globe, which the cube? 73
But regardless of how the problem was ultimately answered, whether the claim was nativist or empiricist, the testimony of the senses constituted for the eighteenth century a common surface of order. 74 The problem quite simply was how the passage from one order of sense perception to another took place. 75 Or for Condillac, in his famed discussion of the senses coming to life one by one in his statue, the problem was how the senses could “reconvene,” that is, come together in the perceiver. 76
But for those whose answers to Molyneux were, in one way or another, negative—a blind man suddenly restored with sight would not immediately recognize the objects before him—and these include Locke, Berkeley, Diderot, Condillac, and others, they share little with the physiologists and psychologists of the nineteenth century who were also, with greater scientific authority, to answer the question negatively. By insisting that knowledge, and specifically knowledge of space and depth, is built up out of an orderly accumulation and cross-referencing of perceptions on a plane independent of the viewer, eighteenth-century thought could know nothing of the ideas of pure visibility to arise in the nineteenth century. Nothing could be more removed from Berkeley’s theory of how distance is perceived than the science of stereoscope . This quintessentially nineteenth-century device, with which tangibility (or relief) is constructed solely through an organization of optical cues (and the amalgamation of the observer into a component of the apparatus), eradicates the very field on which eighteenth-century knowledge arranged itself.
From Descartes to Berkeley to Diderot, vision is conceived in terms of analogies to the senses of touch. 77 Diderot’s work will be misunderstood if we do not see at the outset how deeply ambivalent he was toward vision, and how he resisted treating any phenomenon in terms of a single sense. 78 His Letters on the Blind (1749), in its account of Nicholas Saunderson, a blind mathematician, asserts the possibility of a tactile geometry, and that touch as well as sight carries with it the capacity for apprehending universally valid truths. The essay is not so much a depreciation of the sense of vision as it is a refutation of its exclusivity. Diderot details Saunderson’s devices for calculation and demonstration, rectangular wooden boards with built-in gr ids marked out by raised pins by connecting the pins with silk threads Saunderson’s fingers could trace out and read an infinity of figures and their relations, all calculable by their location on the demarcated grid. Here the Cartesian table appears in another form, but its underlying status is the same. The certainty of knowledge did not depend solely on the eye but on a more general relation of a unified human sensorium to a delimited space of order on which positions could be known and compared. 79 In a sighted person the senses are dissimilar, but through what Diderot calls “reciprocal assistance” they provide knowledge about the world.
Yet despite this discourse on the senses and sensation, we are still within the same epistemological field occupied by the camera obscura and its overriding of the immediate subjective evidence of the body. Even in Diderot, a so-called materialist, the senses are conceived more as adjuncts of a rational mind and less as physiological organs. Each sense operates according to an immutable semantic logic that transcends its mere physical mode of functioning. Thus the significance of the image discussed in Diderot’s Letters on the Blind : a blindfolded man in an outdoor space steps forward, tentatively holding a stick in each hand, extended to feel the objects and area before him. But paradoxically this is not an image of a man literally blind; rather it is an abstract diagram of a fully sighted observer, in which vision operates like the sense of touch. Just as the eyes are not finally what see, however, so the carnal organs of touch are also disengaged from contact with an exterior world. Of this blind and prosthesis-equipped figure that illustrated Descartes’s La dioptrique Diderot remarks, “Neither Descartes nor those who have followed him have been able to give a clearer conception of vision.” 80 This anti-optical
Illustration from 1724 edition of Descartes’s La dioptrique .
notion of sight pervaded the work of other thinkers during both seventeenth and eighteenth centuries: for Berkeley there is no such thing as visual perception of depth, and Condillac’s statue effectively masters space with the help of movement and touch. The notion of vision as touch is adequate to a field of knowledge whose contents are organized as stable positions within an extensive terrain. But in the nineteenth century such a notion became incompatible with a field organized around exchange and flux, in which a knowledge bound up in touch would have been irreconcilable with the centrality of mobile signs and commodities whose identity is exclusively optical. The stereoscope, as I will show, became a crucial indication of the remapping and subsumption of the tactile within the optical.
The paintings of J.B. Chardin are lodged within these same questions of knowledge and perception. His still lifes, especially, are a last great presentation of the classical object in all its plenitude, before it is sundered irrevocably into exchangeable and ungrounded signifiers or into the painterly traces of an autonomous vision. The slow-burning glow of Chardin’s late work, an effulgence inseparable from use values, is a light soon to be eclipsed in the nineteenth century, either by the synthetic aura of the commodity or by the radiance of an artwork whose very survival demanded a denial of its mere objectivity. In his still-lifes, with their shallow, stage-like ledges populated with forms, to know something was not to behold the optical singularity of an object by to apprehend its fuller phenomenal identity simultaneously with its position on an ordered field. The aesthetic imperative by which Chardin systematizes the simple forms of everyday use and of sensory experience is close to Diderot’s insistence on representing nature in its variability and flux, while at the same time deriving from that shifting knowledge universally valid ideas. 81
Take, for example, Chardin’s Basket of Wild Strawberries from around 1761. His superb cone of stacked strawberries is a sign of how rational knowledge of geometrical form can coincide with a perceptual intuition of the multiplicity and perishability of life. For Chardin, sensory knowledge and rational knowledge are inseparable. His work is both the product of empirical knowledge
J.B. Chardin . Basket of Wild Strawberries. 1761.
edge about the contingent specificity of forms, their position within a world of social meanings, and at the same time an ideal structure founded on a deductive rational clarity. But the immediacy of sense experience is transposed to a scenic space within which the relation of one object to another has less to do with sheer optical appearances than with knowledge of isomorphisms and positions on a unified terrain. It is in the context of the Cartesian table that we should read Chardin’s enumerative clarity, his groupings of objects into sets and subsets. These formal analogies are not about a surface design, but rather a permanent space across which are distributed “the non-quantitative identities and differences that separated and united things.” 82
Chardin’s painting is also part of the eighteenth-century preoccupation with ensuring transparency over opacity. Newtonian and Cartesian physics, notwithstanding the large divide between them, both sought to confirm the unity of a single homogeneous field in spite of the diversity of media and possibilities of refraction within it. Dioptrics (science of refraction) was of greater interest to the eighteenth century than catoptrics (reflection), and this predilection is most obviously evident in Newton’s Opticks . 83 It was crucial that the distorting power of a medium, whether a lens, air, or liquid, be neutralized, and this could be done if the properties of that medium were mastered intellectually and thus rendered effectively transparent through the exercise of reason. In Chardin’s Boy Blowing Bubbles , from around 1739, a glass filled with dull soapy liquid stands at one side of a shallow ledge, while a youth with a straw transforms that formless liquid opacity into the transparent sphere of a soap bubble situated symmetrically over the rectilinear ledge. This depicted act of effortless mastery, in which vision and touch work cooperatively (and this occurs in many of his images), is paradigmatic of Chardin’s own activity as an artist. His apprehension of the coidentity of idea and matter and their finely set positions within a unified field discloses a thought for which haptic and optic are not autonomous terms but together constitute an indivisible mode of knowledge.
Thus the flickering heaviness of the atmosphere in Chardin’s mature work is a medium in which vision performs like the sense of touch, passing through a space of which no fraction is empty. 84 Far from being an airless Newtonian realm, the world of Chardin’s art is adjacent to a Cartesian science of a corpuscular, matter-filled reality in which there is no void, no action at a distance. And if the apocryphal stories of Chardin painting with his fingers are to be put to use, it should not be in the service of privileging timeless “painterly”
J.B. Chardin . Boy Blowing Bubbles. 1739.
values but rather to underscore the primacy of a vision, belonging to a specific historical moment, in which tactility was fully embedded. 85
Chardin is at a cast remove from an artist like Cézanne. If Chardin is understandable in the context of the Molyneux problem and the coordination of sensory languages, Cézanne implies not just the possibility of achieving the state of a blind man suddenly restored to sight, but more importantly of retaining this “innocence” permanently. In the seventeenth and eighteenth centuries this kind of “primordial” vision simply could not be thought, even as a hypothetical possibility. In all the speculation surrounding the 1728 case of the Chesleden boy, no one was ever to suggest that a blind person restored to sight would initially see a luminous and somehow self-sufficient revelation of colored patches. 86 Instead, that inaugural moment of vision was a void that could not be spoken of or represented, because it was empty of discourse and thus of meaning. Vision for the newly sighted person took shape when words, uses, and locations could be assigned to objects. If Cézanne, Ruskin, Monet, or any other artist of the nineteenth century is able to conceive of an “innocence of the eye,” it is only because of a major reconfiguration of the observer earlier in that century.
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