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Reading Stereoviews: The Aesthetics
of Monstrous Space

Rod Bantjes

In this essay I argue that the diverse archive of stereoscopic imagery has not so far
been properly read historically — that is, in relation to its material and discursive
context. The early-nineteenth-century context was characterised by multiple posi-
tions in debate which can be used to make sense of three broad projects of
stereoscopic representation. The first, naive realist project was to subsume stereo-
scopy under geometric optics and to claim for it verisimilitude to the thing
represented, and in the process leave unchallenged the conventions of perspective
painting as a model of how we actually see. The second was to embrace the
stereoscope’s contribution to a long-standing critique of the anomalies of bino-
cular ‘natural vision’ and to explore a new pictorial logic of geometrically impos-
sible objects in geometrically monstrous space — an aesthetic that I begin here to
document. This was not so much a project of ‘realism’ as of verisimilitude to a
radically transformed conception of natural vision — one that had already begun
and would continue to undermine the ‘truth’ of perspective convention. The third
project was anti-realist, inspired by evidence that spatial perception was not
determined by external stimulus but rather constructed through the intervention
of a sometimes capricious spatial imagination.

Keywords: stereoscope, stereoview, binocular convergence, binocular disparity, realism,
perspectival spatial conventions, binocular spatial conventions, spatial perception, natural
vision as historically conditioned, abstract photography, David Brewster (1781-1861),
Charles Wheatstone (1802—75), Oliver Wendell Holmes (1809-94)

Stereoviews have recently been receiving deserved attention, but confusion
persists about how to read them. In this essay I make a case for a more
historically informed reading of stereoviews and for the appreciation of an
innovative spatial aesthetic that such a reading reveals. Jonathan Crary’s still
influential Foucauldian approach requires that stereoscopic space be mon-
strous enough to signal an epochal rupture in ways of seeing and knowing the
world.! John Plunkett, in his recent emphasis on continuity between and
debate within what Crary treats as incommensurable epistemes, has done
much to clarify the historical context in which early-nineteenth-century
should be read.” He gives appropriate weight to David
Brewster’s project of domesticating the stereoscope for public consumption.
Brewster reasserted, against all logic, the myth of veridical sight and sup-
pressed the strange anomalies that Charles Wheatstone and others had been
uncovering in ‘natural vision’. Brewster no doubt encouraged a naive equa-
tion of stereoscopic exhibition with natural vision, and natural vision with a
clear and unmediated seeing of the real that Crary attributes to the figure of
the camera obscura. In this essay I give more play to Wheatstone’s subversive
‘Berkelean’ position according to which the stereoscope is faithful not to the
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real but to the strange and epistemologically dubious way that we construct
the real in ‘natural vision’. His influence was narrower, but prevailed among
his scientific peers and, I argue, inspired an avant garde who produced and
consumed stereoscopic images that offered an innovative and disruptive
critique of perspectival space. There is something to Crary’s imputation of a
monstrous character to stereoscopic space. We can make sense of it only after
a critique, more thorough than has so far been offered, of how he arrives at
this insight.’

Crary warns that ‘we will never really know what the stereoscope looked
like to a nineteenth-century viewer or recover a stance from which it could
seem an equivalent for a “natural vision”.* He acknowledges that nineteenth-
century viewers reported seeing in the stereoscope an astonishing fidelity to
natural vision. Discounting their naiveté in conflating the stereoscopic ‘con-
juration’ with ‘the real’, he relies instead on a reading that has uncertain
historical status.’ First, Crary tells us, the spatial logic of stereoviews is
‘planar’ — volumetric objects are reduced to a series of stage flats. Second,
stereoscopic space fractures into ‘local zones’ of spatial intensity with ‘dis-
turbing palpability’. Foreground objects ‘occupy space aggressively’. The
viewer is thrown into confusion. Unable to discern any ‘unifying logic or
order’, she or he is faced with ‘a vertiginous uncertainty about the distance
separating forms’.® Third, notwithstanding this enticing hint of surrealism,
Crary insists that the nineteenth-century practice of viewing was obligatory,
‘dreary’ and mechanical.”

In making the claim that ‘we will never really know’, Crary forgets that
the stereoscope was designed by Wheatstone to allow his contemporaries in
1838 to ‘see’ natural vision more accurately than they could through intro-
spection. They had good reasons to attribute the aberrations of stereoscopic
space-making to how they actually saw. Wheatstone’s central ‘discovery’ was
that the mind unites dissimilar images to create spatial volumes. Not even his
critics gave reason to expect that volumes would be rendered flat, nor did
anyone report seeing a planar effect. The stereoscope and discussions sur-
rounding it shaped conceptions of natural vision. This is part of the context
we need to recover in order to read nineteenth-century stereoviews and also
to exclude misreadings like the stage flat conceit.®

Crary makes the covert assumption that stereoviews were read from the
standpoint of ‘a natural vision’ informed by the conventions of perspective
painting. In contrast to the ‘metric space’ of Renaissance perspective, stereo-
scopic space does appear monstrous and un-parseable. However, it is an
oversimplification to think that perspective painting was the only influence
on peoples’ ways of seeing or that it was the exclusive visual paradigm up
until the invention of the stereoscope. The oversimplification is entrenched by
Crary’s Foucauldian archaeology that makes perspectival seeing, bound up
with the figure of the camera obscura, definitive of ‘the conditions of the
possibility of knowledge’ for the ‘classical’ period extending from René
Descartes to Wheatstone.” The Foucauldian periodisation makes it impossible
for Crary to recover complex discursive threads that were already transform-
ing eighteenth-century conceptions of natural vision in ways relevant to nine-
teenth-century readings of the stereoscope and its spatial effects. First, the
epistemic promise of veridical sight offered by perspective and the figure of
the camera obscura came under sustained attack from the time of Descartes’s
Optics of 1637. The epistemological problematic of vision in the
Enlightenment had to do with how reliable, accountable and correctable the
physiological mediations of vision, including binocularity, were. Also, critical
attention exposed a number of anomalies of natural vision attributable to
binocularity. As early as 1692, educated viewers were becoming informed of
what a non-Euclidean monstrosity space could be in natural vision.'* Further,
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‘mechanical’ forms of visual exhibition that employed binocular, tactile prin-
ciples — peepshows, zograscopes, kulissentheatres and the ‘spectacular’ stage —
had already by the mid eighteenth century challenged the pictorial logic of
perspective painting. Finally, elite critics had already in the late eighteenth
century begun to express anxiety that the obligatory effects of machine art
threatened the viewer’s autonomy and imagination.

The way had been paved for many people, depending on their level of
cultural capital and class pretentions, to accept both machine mediation in
visual exhibition and the bizarre spatial logic revealed in stereoviews.'' The
crisis, a slowly unfolding one that stereoviews only contributed to but did not
precipitate, was a crisis for the spatial conventions of the high-art tradition of
perspective painting. I argue that the purported calculability of perspectival
space relied on a covert technological assemblage, including depicted scenes
with an in-built architectural logic. I pay close attention to how this logic was
meant to work, partly in order to ground the Enlightenment epistemological
critique, but also to highlight by contrast what was new and interesting in the
pictorial language of the stereoview. There is great untapped potential in
embracing the aesthetics of perspectivally monstrous space. Here I want to
begin the work of uncovering the unprecedented visual effects explored by
artists in a spatial medium freed from architecture. I am also interested in
the reflexive engagement on the part of some stereoview artists who were
concerned less with representing ‘the real’ than with Wheatstone’s problem of
spatial seeing itself, and the provocative possibility that the real might be little
more than arbitrary space-making.

The Natural Standpoint

I am going to appeal to the phenomenologist Edmund Husserl for a starting
point for discussing what we see versus what we think we see in everyday vision
unmediated by any artificial apparatus. Currently I see the interior of my study,
filled with familiar objects, their forms and relations to one another in clear space
immediately evident, coherent and enduring in time. I do not doubt the recti-
linearity of the room and its completeness apart from me in the world despite
the aspects of it which are momentarily absent from my field of perception. This
is the ‘natural standpoint’.'” It is our most seductive intuition of how we see the
world, all the more powerful for being taken for granted.

The natural attitude is one of systematic inattention to key perceptual
phenomena associated with mediation by the body. We bracket out our own
movements, the frame of our eye sockets, the dark mass of the head, its tilt and
the perspectival distortions of things as their positions change relative to our
bodies. These create ‘manifold and shifting spontaneities of consciousness’, to
use Husserl’s terms,'> which became the focus of intense interest and scrutiny
for Enlightenment philosophers of perception. Consider the example of bino-
cular doubling, produced by the anatomy and motion of our eyes and described
clearly by William Molyneux in 1692.'* When I focus on my finger as close as I
can bring it to my eyes and, without changing focus, attend to the computer
screen behind it I become aware that the screen is doubled. When I focus on
the screen, the image of my finger splits into two. If I attend to the surveyor’s
tripod behind the screen and the corner of the room behind that, indeed to any
object before or behind the computer, I find them all doubled. The point of
convergence of my eyes, like the slider of a broken zipper, sutures a fractured
space that splits apart again as the slider moves through the depths of the view
before me. This is an unstable, monstrous space in which the rules of Euclidean
geometry could not apply.

It is a space that is always available to us, a constant phenomenon of percep-
tion, but that, unless we are called to attend to it, remains ‘bracketed out’ of the
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natural standpoint. I will call this and other ‘spontaneities of consciousness’
phenomena, or rather, in view of their normal invisibility, ‘sub-phenomena’ of
natural vision. Some sub-phenomena rise closer to the surface of consciousness in
ways that are historically conditioned. For instance, it is easier for us to access
certain kinds of foreshortening than binocular doubling, but it may not always
have been so. Descartes notes that perspectivally correct images for things are very
unlike the things themselves: ‘[images] often represent circles by ovals better than
by other circles, squares by rhombuses better than by other squares’.'> He con-
cludes that we do not see the images as they appear on the retina (in other words,
not as a camera obscura sees).' I find it difficult to say what form of the thing I see.
There is a large biconvex lens on my desk and I see its circular outline. I also see
the oval and would draw the outline as an oval (although I would not consider
drawing it double).

Centuries of perspectival representation have called us to attend to the oval
as well as the parallel lines (impossibly) converging to a vanishing point.
However, in the sixteenth century Brunelleschi had to construct a special device
to prove to his contemporaries that this was how we ‘actually see’. The camera
obscura, another device taken as a kind of ‘living proof of what the retinal
image looks like, occasioned astonishment from observers in the early modern
period."”” Why would people be astonished if that was how they normally saw
things from the natural standpoint? Apparatuses of representation disembed
elements of vision from the taken for granted of embodied experience and can
allow us for the first time to see things that, strangely, somehow have always
been there. This, I argue, is what not just the stereoscope but the lively debates
about binocular vision that it inspired did for people in the nineteenth century.
Educated Europeans were for a brief period called to attend to bizarre features
of binocular vision: the doubling of the visual field and the geometrically
impossible fact (as impossible as parallel lines intersecting) of two images
dissimilar in form uniting as a coherent ‘solid’ object.

The ‘Classical’ Apparatus for Producing and Seeing Space

I want to set the stereoscope aside for a moment to consider the misleading
standard against which it is often compared — the mythic relationship between
the observer and the external world posited by what Crary calls ‘Classical’
representation. Classical representation produces veridical seeing of Euclidean
space by means of a covert technological assemblage. It presupposes a ‘world’
pre-structured, Kantian fashion, in architectural form — the built environment
or else ‘natural’ landscapes onto which an architectural logic has been pro-
jected. Perspective projections of this world are inscribed on a physical sur-
face, usually planar — the screen or canvas. The monocular ‘view’ is no more
‘on’ the canvas than the stereoview is on the stereogram.'® It is produced in
relation to a viewer who is implicitly constrained by a fixed-point viewing
apparatus on the model of a surveyor’s or navigator’s sighting instrument — a
pinula or peephole.'” These components produce an observer-position in
relation to a spatial ‘real’ that has become so familiarly legible as to be
routinely taken for, and indeed perhaps constitutive of, the real of the natural
standpoint.

Perspective produced what Erwin Panofsky calls ‘metric space’, a repre-
sentational ideal that transformed cultural conceptions of the spatial real.”* In
physics it prevailed through the Newtonian era until Einstein. Metric space is
the pure and homogeneous, clear and empty container that locates physical
objects. Its defining metaphor is the ‘space box’*' — a cut-away room or an
empty stage with an implicit regular grid (Cartesian coordinates) inscribed on
each planar surface. The ideal in physics was directionless, but the representa-
tional ideal remained embedded in architecture with strict attention to the
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Figure 1. Unknown illustrator, Turris
Inaccessibilis Altitudo Invenitur (Measuring
the Height of an Inaccessible Tower —
Monocular), copper plate engraving, ca.
1617. From Robert Fludd, Utriusque Cosmi
Majoris Scilicet Et Minoris Metaphysica
Atque Technica Historia, Francofurti:
Oppenhemii 1617, 103. The Max Planck
Institute for the History of Science, Berlin.

22 — See Thomas Reid, An Inquiry into the
Human Mind, London: T. Cadell 1769,
154-56.

23 — William Gilpin, Observations on the
River Wye (1782), Richmond: The
Richmond Publishing Co. Ltd 1973, 8.

24 — On reference planes, see Reid, Inquiry,
321; and Robert Smith, A Compleat System
of Opticks, Cambridge: Cornelius
Crownfield 1738, 49.
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vertical and horizontal. Classical representational space was always implicitly
built up from a level ground plane as though the world rose from a tiled floor
receding from the observer to infinity. The metaphor promised a purely
mathematical spatial logic applicable both to the seeing of space and to
perspectival renderings of it. The project of what I will call the ‘trigonometry
of the eye’ favoured the metric principle of the ‘angle subtended to the eye’
illustrated in the accompanying engraving (figure 1).>* While it is obvious
that the Renaissance surveyor, with only an angular measure from his instru-
ment, cannot calculate the height of the tower without also knowing its
distance from him, this difficulty can easily be overlooked in architectural
space where distances seem already to be marked out on surfaces. For non-
architectural space, landscape principally, a representational stage and planar
logic of stage flats or ‘coulisses’ had to be built into the scene to make it
similarly measurable. William Gilpin gives a partial account of these spatial
conventions of landscape in his Observations on the River Wye.

Every view on a river, [...] is composed of four grand parts; the area, which is
the river itself; the side-screens which are the opposite banks, and mark the
perspective; and the front-screen, which points out the winding of the river. If
the Wye ran, like a Dutch canal, between parallel banks, there could be no
front—sZCSreen: the two side-screens, in that situation, would lengthen to a
point.

The rectilinear canal could be treated as a space box with orthogonals and a
vanishing point; the winding river demands a subtler architecture.

To illustrate the classical logic, I want to consider two examples (figures 2, 3),
which I will later contrast with two stereoscopic representations, all of the same
scene — the Scottish mountain Ben Venue seen from across Loch Achray. In both
the engraving and the watercolour sketch, the artists — Thomas Allom and John
Ruskin — section off the surface of the lake with transversals (also evident in
Gilpin’s illustrations of the Wye) in order to invoke the receding grid that must
ground the space. Coulisses mark the perspective by the way that they, as stage
flats, intersect and rise up from determinate positions on the ground plane. The
height of their rise can be measured by the angle subtended to the eye. So long as
we imaginatively extend the ground plane to a position beneath our feet, we should
be able to calculate our ‘point of view’ and parse the entire space, measuring only
with our surveyor’s eye.** This is the myth of how we ‘see” space in a picture and in
the painting on the retina.
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Figure 2. John Ruskin, Copy of A. V. Copley Fielding’s ‘Loch Achray’, pencil and watercolour, 17.8 cm X 25.8 cm, 1834-35. The Ruskin Foundation (Ruskin
Library, Lancaster University).

Figure 3. Thomas Allom, Loch Achray, steel engraving, 11.7 cm x 18.2 cm. From William Beattie, Scotland Illustrated, London: G. Virtue 1838, 11.
Collection of the author.
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It was a myth that Enlightenment philosophers found that they could not
fully defend, particularly after the scathing critique levelled at it by George
Berkeley in 1709.>° The eye, Berkeley argued, cannot measure distances reced-
ing from it on the ground plane without appeal to prior tactile knowledge. A
nineteenth-century observer might have handled a small sailboat that would
help her calibrate the size, not only of the little boats in the Allom and Ruskin
views, but other objects which can be referenced to them on the grid such as
the trees on the adjacent island in the Allom view.”® We judge the distance
between us and the first scalable object (a person in both views) from long
experience of how much ground we would have to pace off to bring their
diminutive forms to full size and within arm’s reach. We think we see space,
in Classical representation and in natural vision, only because we have pre-
viously felt it with our fingertips and with our moving bodies.

The idea that we measure with geometric precision using the angle
subtended to the eye, Berkeley thought could be refuted by the example of
the moon. We have no prior tactile experience of the size or distance of the
moon, and when, close to the horizon (the ‘horizontal moon’), it appears,
falsely, to be referenced to the ground plane, it seems far larger than when it
ascends in the night sky.?” Yet, as Molyneux demonstrated in 1688, the angle
it subtends to the eye never changes.”® Others struggled with this anomaly for
veridical sight but Berkeley, for whom truth came from God rather than the
senses, was untroubled by it.>> We never measure sightlines and angles with
our eyes.”® Our idea of space and our relation to objects within it was for him
merely a crude navigational construct. We do not position ourselves with
precision from a mathematical point of sight, but rather self-locate through
our bodily extremities. We know where we are in relation to local spaces if we
can get where we want to go without bumping into things.’

The Representational Logic of Binocular Convergence

Berkeley’s critique of the trigonometry of the eye provoked lasting opposition, but
many Enlightenment philosophers had to accept that reading Classical representa-
tion was at least in some part tactile.”> Those who attempted to rescue veridical sight
appealed to a second principle of the ‘trigonometry of the eye’ that was, and was
acknowledged to be, incompatible with Classical representation. (The understanding
of vision was beginning to take a track separate from the understanding of visual
representation.) Consider measuring the height of a tower when there are two
surveyors instead of one (figure 4). In this case, so long as the surveyors know the
height of their instruments from the ground and the distance between the two points
of sight, they do have enough for a precise trigonometric calculation both of the
height of the tower and its distance from them. This metaphor of vision — the eyes as
two surveyors’ instruments converging on successive points within the scene before
them — offered an abstract promise of precise visual location of objects in space.”
Indeed we can actually experience shifting convergence in the exploration
of depth, as I illustrated by focusing successively on my finger, computer
screen, tripod and corner of my study. However, this exploration is not purely
visual, and was understood in the eighteenth century as a kind of feeling out of
space in the way that a blind man taps at objects in front of him with
outstretched canes.’® It involves a tactile component, as Descartes pointed out
in characteristically physiological terms: ‘when our eye [...] is turned in some
direction, our soul is informed of this by the change in the brain which is
caused by the nerves embedded in the muscles used for these movements’.> Its
spatial effect depends, as Crary complains of the stereoscope, upon the ‘anato-
mical structure of the observer’s body*® — in particular on the very narrow
separation of the two eyes. Placed so close, their axes become effectively parallel
when we fix on objects beyond forty yards.”” Throughout the eighteenth and
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nineteenth centuries, writers agreed that binocular convergence clarified the
depth and solidity only of near objects.’®

In making this observation they drew attention to another sub-phenom-
enon of natural vision, although without naming and describing it — that is,
that near objects do assert their spatiality more ‘aggressively’ than far objects,
and invoke localised fields of density in what Classical representation tells us
should be a homogeneous field. What eighteenth-century observers did make
explicit was the idea that binocular convergence was not merely inconsistent
with, but undermined, the spatial illusion of classical perspective. Consider
the Ruskin view: it is a small watercolour sketch that we might hold less than
half a metre from us (figure 2). When we focus on the mountain in the
purported distance, ocular convergence tells us it is less than half a metre
away. When we shift focus to the small sailboat purportedly closer to us,
ocular convergence tells us it is slightly further away — consistent with neither
of them being the spatial objects purported, but rather patterns on a planar
surface.

Increased eighteenth-century awareness of binocularity informed new
ways of thinking about visual exhibition. Many proposed adding to, or
perhaps making more explicit, the reductive ‘apparatus’ of Classical represen-
tation in order to preserve its reality effect. Connoisseurs were advised to view
paintings with one eye shut, through a tube or a pinhole.”” Biconvex lenses,
large enough to be looked through with both eyes, were recommended in
order to bring the optic axes closer to parallel and make represented objects
appear further off. This was the design principle of eighteenth-century show-
boxes or peepshows as well as the zograscopes popular in mid-century.*® The
powerful principle of shifting binocular convergence was explicitly used in the
coulisses of the eighteenth-century theatre, as William Porterfield observed in
1759.*" The theatre and a small exhibition box called a kulissentheatre
employed this principle long before the stereoscope.*?

Crary’s description of stereoscopic space sounds strangely like the hybrid
spatial logic of the eighteenth-century stage (also the target of charges of
‘shocking’ mechanical realism).*’ T want to tease out some of the differences
between the two by looking at a French ‘tissue view’, Les Coulisses de I’Opera,
Le Rideau Baissé (figure 5), which offers a rich commentary on the stereoscopic
and theatrical staging of the real. We are like the actress behind the curtain
peeping at an expectant audience — observing seeing while at the same time
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Figure 5. Unknown Photographer, Les Coulisses de 'Opera. Le Rideau Baissé, pierced albumen print stereograph with coloured tissue backing, shown with
front illumination (top) and back illumination (bottom), ca. 1860s. Collection of the author.

44 — E. H. Gombrich, The Image and the
Eye: Further Studies in Pictorial
Representation, Oxford: Phaidon 1982, 254.

being complicit in making the seen. We operate the little show-box — changing
the set by sliding in this stereogram, specially designed with coloured layers and
piercings like an eighteenth-century stage flat so as to produce different visual
effects depending on whether we light it from the front (figure 5 top) or the
back (figure 5 bottom). This stereogram is itself a coulisse and is also about the
illusory effects of coulisses. Classical representation — the flat photographs
viewed without the apparatus — shows the represented coulisses to be flat and
dull. Most of the human figures overlap the stage flats pushing them to the
back of a crowded scene. Overlap is a perspectival principle. As E. H. Gombrich
puts it, we cannot ‘look around corners’ in a ‘perspective picture’.** However,
the maker of this view invokes the principle of ‘seeing-around-behind’ char-
acteristic both of stereoscopic and scenographic coulisses. We look around the
edge of the coulisse, stage right, at an actor peering around and behind the
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coulisse in our direction (similarly for the middle coulisse, stage left). In the
right image we see one of his eyes; in the left we look far enough around to
glimpse two.

When we slide the paired images into our Brewster-style stereoscope
(similar in form to miniature peepshows such as the Polyrama Panoptique)
the flats turn obliquely from the picture plane and separate out from one
another, pushing space deep into the scene beyond the first opening. The hint
of seeing around palpably suggests unseen space opening out laterally between
the coulisses. Consider the foreground figure of the boy as a stage flat in the
way that Crary would see it. It offers an example of how wide the angular
sweep of seeing around can be. The boy’s head in the left image obscures
much that is visible in the right image — the back of the woman in a direct
line in front of him and the skirt of the actor at the curtain at the very back
of the scene. In the stereoscope, the actor-observer’s skirt is complete and
volumetric. In binocular space we see around to large ‘unpaired’ regions that
nonetheless coalesce into volumes and evoke spaces-beyond.

So far these are similarities between stage and stereoscope. The definitive
difference is the lack of a stage in this stereoview, or rather the fact that the
stage floor as ground plane has been completely obscured so that none of the
‘flats’ (figures and ‘actual’ coulisses) can be referenced to it. Without a
ground plane to ‘mark the perspective’ the images fail as Classical representa-
tion — figures seem to crowd together within a narrow depth.*> They only take
up their proper distances through successive changes in binocular conver-
gence. The stereoscope directs our right eye to the right image and our left
eye to the left image. When we shift our attention from the boy’s head to the
actor at the back of the scene, our left eye shifts up and slightly to the right
while our right eye shifts up and much further to the right. Our eyes diverge
and bring their axes closer to parallel, which most of us experience as a
powerful, although not ineluctable, index that we are looking at something
further off. (In general, measuring across the two images on a stereogram, if
two ‘paired’ points are closer together they will appear closer to the observer;
if they are further apart, they will appear further from the observer.)

The hybrid space of the stage might still seem ‘perspectival’ in so far as it
retains the convention of the ground plane. The expectation of being able to parse
space with reference to a ground plane, when in many stereoviews there is none,
might help to explain the sense Crary reports of ‘vertiginous uncertainty’ in
estimating depth only in the stereoscope and not in the theatre.*® Perhaps the
more one is steeped in the visual world of art history, the more one’s seeing is
shaped by the conventions of Classical representation.

Abandonment of the Architectural Logic of Representation

The decoupling of coulisses from the ground plane is an early stereographic
trope that became part of a new pictorial logic. It can be seen in both of the
stereographic depictions of Loch Achray produced shortly after the Allom and
Ruskin views (figures 6, 7). In the flat, neither stereogram seems to be about
space, but rather mirrored symmetries that oppose and balance one another on
a vertical axis. In Claude-Marie Ferrier’s glass view, the transparent surface of
the water does not read as a receding plane, but rather a medley of vertical
forms. Ben Venue, not referenced to this deconstructed ground plane, is un-
locatable in space and therefore fails to claim the massive scale that it does in
the Ruskin view even though Ruskin has given the mountain less pictorial
space. Both Ferrier and George Washington Wilson appear to have fenced off
the front of the stage with a coulisse, or, more accurately for this theatrical
feature, a ‘groundrow’, which in neither case is referenced to the stage surface.
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Reading Stereoviews

Gilpin advised against obscuring the stage with foreground objects, pre-
sumably because they diminished its capacity to mark the perspective and
thereby produce an illusion of depth.*” In stereoviews such objects reveal
rather than obscure space. In Ferrier’'s and Wilson’s views the groundrows
and reeds behind them are fretwork structures made up of elements so slender
as to become ‘circumparent’ — that is, to allow the two eyes to see the full
background behind them.*® Viewed through the stereoscope, multiple, cir-
cumparent objects are not only easily locatable, but seem also to emanate
fields of force that open up the space-behind. Foreground objects have a
power to ‘make room’ in a variable, tensile medium of near space. In our
views of Loch Achray, they define palpable near space and build beneath it the
‘floor’ of the water surface, now properly angled into the depths of the scene.

In the Ferrier view they also screen the reflected scene below the glassy
surface of the water. The spatial complexity of near space absorbs our atten-
tion where gradually the mountain looms as though at a great distance deep
beneath the surface. When our eyes are drawn up to confirm the reflection’s
source, Ben Venue looks as massive as it does in the Ruskin view. Wilson’s
foreground coulisse forms a complete frame in silhouette, very like one of
what would be a series of receding flats in the kulissentheatre. Wilson’s is not
referenced to the ground plane, but its side screens serve as a binocular
reference for calibrating the proper distance and scale of the outline of Ben
Venue. While the silhouette offers no clue of this in the flat, in the stereo-
scope stepped convergence sorts it into a complex volume. Branches reach
forward and over, claiming a short passageway of space into the centre of the
view, while a spray of leaves in the lower right reaches back so that the space
spills across the picture plane into the viewer’s side. (In constructing the
stereogram, Wilson has set the distance between the paired points on this
branch closer than the distance between the two right-hand frames, so that
the branch appears closer to us than the frames.)

The ways that foreground objects aggressively occupy space and define the
spaces-behind are sub-phenomena of natural vision. These are features of
natural vision that painters were advised to avoid. The practice in Classical
representation has been to draw back from the depicted scene, narrow the angle
of view and clear sight lines to the stage.*” Stereoview artists changed the logic
of the foreground, bringing central objects so close, as Oliver Wendell Holmes
observed in 1859, that ‘[t]he scraggy branches of a tree in the foreground run
out at us as if they would scratch our eyes out’.’® Ferrier’s and Wilson’s
branches are not quite in our face but rather just beyond arm’s reach — two
or three paces distant at most. Allom’s first foreground elements by contrast are
a good forty paces off; Ruskin’s are at least sixty paces, well beyond the point
where binocular convergence was understood to make a difference. Classical
representation contrives never to ‘see’ intimately foregrounded objects and their
spatial incommensurabilities with objects of the middle and far distance (that
is, to juxtapose still-life and landscape). It provides guidance for how to paint,
but also for what to bracket out from our conception of how we actually see.

I should acknowledge that Romantic painters of landscape in the early
nineteenth century, interested neither in the classical project of geometric
realism nor in the precise location of the subject in relation to ‘objective’
space, paid less attention than Gilpin to the ground plane. Caspar David
Friedrich offers numerous examples — he wreaths the ground plane in mist,
reduces its area, drops it some vertiginous distance below the viewer’s stand-
point and, on occasion, dispenses with it altogether. These tropes were easier to
invoke in stereoviews (although without loss of spatial precision) and appeared
frequently. Consider Wilson’s Stock-Ghyll Force — Ambleside (figure 8). Lacking
a ground plane, discernible coulisses, implicit grid lines or scalable objects, it is
unparseable in the flat. Wilson nonetheless invokes great depths leading into
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Figure 6. Claude-Marie Ferrier, Vue de Benvenue, sur le Lac Achray (Ecosse), albumen on glass stereograph, ca. 1856—57. Collection of the author.

Figure 8. George Washington Wilson, Stock-Ghyll Force — Ambleside, albumen print stereograph, ca. 1864—67. Collection of the author.
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Reading Stereoviews

the scene and a precipitous drop into an unseen abyss principally by means of
layers of circumparent objects.

Stereoview artists’ most radical innovation was to tilt the horizon in a
decisive upending of the centuries-old convention of the architectural space-
box. William Sedgfield’s Spire of Salisbury Cathedral, recognised by Holmes in
1861 as ‘one of the most striking pictures ever taken’, is probably the first
image in the Western visual tradition in which the horizon is not only absent
from the frame but explicitly off-level (figure 9).”" By turning their cameras up,
rotating them relative to the buildings and framing not a conventional object,
but a conjuncture of angular tilting forms, Sedgfield and the anonymous
photographer of York Minster Lantern Tower introduced nineteenth-century
viewers to an unprecedented fragmentation and disorganisation of architectural
space (figure 10). There are no horizontal lines, no parallel lines, and no right
angles. When such images were viewed in the flat, people had difficulty reading
the vertical elements as standing upright.”

In natural vision we are perpetually looking up, down and around, and
rarely square our heads to architecture. What these new images revealed was
another constant feature of visual experience, one that some nonetheless
thought monstrous and impossible — the upwardly-converging verticals that
can be seen in both stereograms. In 1841 it was possible for an educated
observer to deny that ‘the upper part of a tower or lofty building looks
narrower at the top than at the part on the same level as the spectator’s eye’,
and assert that ‘there is no perceptible convergence or diminution of the sort
whatever’.”> What this observer was reporting was a truth from the natural
standpoint — within which, despite perspectival distortion, we see rectilinear
objects as rectilinear. Nineteenth-century observers were aware of the sub-
phenomenon of horizontal parallel lines converging to a vanishing point, but
bracketed out the identical phenomenon turned 90°. Classical representation
very selectively informed peoples’ conceptions of the perspectival distortions
that they perceived in ‘natural vision’.

Despite photographic records of it, the very existence of ‘vertical perspec-
tive’ was debated for decades. Through to the end of the nineteenth century,
painters and photographers who aspired to hang work in galleries continued
to suppress evidence of it in deference to the conventions of Classical repre-
sentation. It does not appear in art photography until Paul Strand’s work of
the 1910s, or in painting until Georgia O’Keeffe’s City Night (1926).>* We
now see it in architecture as easily as we see horizontal convergence only
because upward convergence, particularly in views of skyscrapers, became a
cliché in twentieth-century photography. New conventions of representation
have reshaped what we think we see versus what we bracket out of the
‘natural standpoint’.

Stereoview artists, gifted with new tools for probing depth — binocular
convergence — and for prying open local near space — seeing-around-behind —
were freer to abandon the grid of ‘metric space’ and develop a new pictorial
language. They discovered space disembedded from architecture. The most
creative of them used their new freedom to explore new subjects and in some
cases to reflect upon the spatial vocabulary itself abstracted from conventional
subjects. In this connection I want to consider another glass view by Ferrier,
Caverne de glace a Rosenlaui, one of a series of studies of glacier ice begun in
the mid-1850s (figure 11). Hermann von Helmholtz, the great nineteenth-
century authority on physiological optics, was undoubtedly aware of Ferrier’s
work when in 1867 he appraised the unique capabilities of binocular
representation:

There is no difficulty about comprehending a perspective representation of a
building or a piece of machinery, even when the details are fairly complicated.
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Figure 11. Claude-Marie Ferrier, Caverne de glace a Rosenlaui, albumen on glass stereograph, ca. 1857. Collection of the author.
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If the shading is good, it is easier still. But the most perfect drawing or even a
photograph of a thing like a meteoric stone, a lump of ice, an anatomical
preparation, or some other irregular object of this sort hardly affords any
picture at all of the material form of the body. Photographs, especially of
landscapes, rocks, glaciers, etc., are usually just an unintelligible medley of
grey spots to the eye; and yet the same pictures combined properly in a
stereoscope will be the most astonishingly faithful renditions of nature.>

Helmholtz confirms the dependence of perspective on subjects with in-built
geometry, but also, in passing, gives insight into nineteenth-century viewing
practice. Period photographs show small gatherings of people — some passing
around and conferring over the stereograms, others looking at them through
the stereoscope. People attended to the flat images before viewing the stereo-
scopic effect, and part of the experience, as Helmholtz indicates, was the
delight of seeing flat forms being transfigured in three dimensions. Artists
like Wilson and Ferrier appear to have taken this practice into consideration
and have gone to some lengths to compose space two ways. Ferrier, in
Caverne de glace, employs a central play on the inversion of spatial depth.
He has positioned a small white leaf of ice at the lower edge of the opened
furrow of ice. In the flat images, the brightness of the leaf draws it forward
close to the serrated left lip of the opening. However, viewed through the
apparatus, the leaf becomes an intimate through-space revealing two levels of
surface — an obstacle and a brightly-lit distant wall of ice. The dull ice above it
is revealed to be the leaf — a thin, translucent membrane stretched across the
vulvic aperture and glowing with light from the chamber beyond.

Ferrier is attending to dual compositional logics. On the flat, a downward
central thrust, like a stream of milk, is counter-balanced as if by a frothy
backwash thrown up and around to the left. In the third dimension this
rotation deepens into a spiral that links three deep spheres of space — the one
we occupy, the middle chamber and the hidden luminous chamber, a palpable
opening whose presence draws the imagination inward and beyond what the
tantalised eye can quite possess. If there is an ‘object’ here — a melting glacier —
it has been radically de-familiarised by the author’s framing and angle of view
and abstracted into pure non-geometric forms and spaces. More importantly,
the view is not so much about glaciers or even ice as it is about the binocular
construction of form in itself, of invisible spaces that could never be repre-
sented in two-dimensional media.

The Representational Logic of Binocular Disparity

Caverne de glace reads as a complex of volumes, not stage flats. There is ample
evidence that nineteenth-century viewers saw similar objects as volumes, or, in
their terms, as ‘solid’ rather than as depictions on stage flats. In addition to
scores of testimonies as to the solidity of stereographic objects, here are two
more elaborate statements, the first of which from 1852 attests to the experi-
ence of a complex volume in depth: ‘the flowers spread out, and extend
themselves round the vase, as they do in reality; so that it seems as if a hand
could be thrust among them for several inches, before the vase was touched’.”®
The second statement, from 1857, unequivocally contradicts the ‘stage flat’
conceit: ‘The idea of a flat surface only being before us is utterly annihilated,
every object is felt to be before us in all the roundness and solidity of nature
and of truth’.>’

Early viewers had good reason to expect to see objects with volumes
extending depth-wise into the view; that was, after all, the main point of
Wheatstone’s remarkable discovery of 1838. His experimental stereoscope was
not meant to demonstrate the principle of binocular convergence, already well

47



Rod Bantjes

Figure 12. Unknown lithographer, Lozenges and Squares, lithographic stereograph, ca. 1852. Collection of the author.

understood in the eighteenth century, but rather binocular disparity. To under-
stand disparity as nineteenth-century viewers began to understand it, consider
the following stereogram popular in the early 1850s (figure 12).°® Like
Wheatstone’s stereograms of simple line drawings, this was meant to represent
pairs of possible retinal images and to show that their shapes are often
disparate — in this case, almost impossibly different. Yet when slid into the
stereoscope, the squares on the right fuse with the lozenges on the left and
pivot them a full 45° in opposite directions so that they hover in three-
dimensional space at right angles to one another.

The normal practice of viewing with a Brewster-style exhibition box would
have brought this sub-phenomenon of vision to people’s attention as they repeat-
edly observed dissimilar images being transformed into unified volumes. Binocular
disparity is difficult to notice through introspection, although after having been
made aware of it, many writers treated it as ‘self-evident’ and recommended
techniques like attending to the different aspects that one’s nose presents to each
eye, in order to bring it to light.”” Wheatstone had become aware of it by
considering a problem with what was known as the ‘horopter’. Suppose we are
looking at the set of steps represented in Wheatstone’s stereograph figure 18, as
reproduced in Plate XI of his article for the Philosophical Transactions of the Royal
Society (figure 13). If our eyes converge on the face nearest to us, it should appear
single and the left and right images on the retinas should be identical. The near face
has become part of a mathematically definable surface — the horopter — that
extends across the visual field and in which all ‘objects’ should appear single at a
given angle of convergence.

However, objects like staircases that have volume will extend beyond the
horopter — in this staircase example, behind it. The rest of the staircase should
split apart and double. Wheatstone guessed, although he had to demonstrate
this, that the two retinal images would also be dissimilar (as the depictions of
receding steps and risers are in his stereogram). Binocular convergence, con-
sidered mathematically, appeared to militate against the perception of volu-
metric objects. Wheatstone went to great lengths to demonstrate that this effect
of whole volumes was not produced by binocular convergence, but rather by
the mental combination of the impossibly dissimilar images. It was a boldly

48

58 — Reprinted in ‘Seeing with Two Eyes’;
and ‘The Stereoscope, Pseudoscope, and
Solid Daguerreotypes’, Frank Leslie’s New
York Journal, 1:3 (1855), 173.

59 — John Newton, ‘On Binocular Vision
and the Theory of the Stereoscope’,
Transactions of the Historic Society of
Lancashire and Cheshire, 9 (November
1856), 272; David Brewster, ‘Binocular
Vision and the Stereoscope’, The North
British Review, 17:33 (May 1852), 91; and
William Stowell, ‘The Stereoscope’, Eclectic
Review, 2 (July 1858), 38-46.



60 — Brewster, ‘Binocular Vision’, 94.

e

61 — Brewster, cited in Plunkett, ““Feeling
Seeing™, 391 n.15; and Charles Wheatstone,
‘Contributions to the Physiology of Vision
— Part the First. On Some Remarkable, and
Hitherto Unobserved, Phenomena of
Binocular Vision’, Philosophical
Transactions of the Royal Society of London,
128 (1838), 387—88.

62 — Wheatstone, ‘Contributions — Part the
First’, 376.

63 — Ibid., 385.

64 — David Brewster, The Stereoscope,
London: John Murray 1856, 28; and
Brewster, ‘Binocular Vision’, 171 (original
emphasis).

65 — Brewster, ‘Binocular Vision’, 96.

66 — See also Brewster, cited in Plunkett,
“Feeling Seeing™, 393 n. 29.

67 — Wheatstone, ‘Contributions — Part the
First’, 392-93.
68 — Helmholtz, Treatise, 453 and 456.

Reading Stereoviews

original and very controversial claim. It contradicted all principles of the
‘trigonometry of the eye’ and offered in their place no assurance of veridical
sight. The coalescence of dissimilar forms seemed to imply an indeterminate
and troublingly subjective process of space-making.

David Brewster, who through tireless self-promotion gained popular recogni-
tion as an authority on all things stereoscopic, opposed Wheatstone’s central
insight and clung to a version of the trigonometry of the eye in defiance to all of
its eighteenth-century critics. The key point of contention, as he put it in his
characteristically self-congratulatory manner was ‘the law of visible direction’:

In examining Dr. Berkeley’s celebrated theory of vision, the undoubted
foundation of our sceptical philosophy, [...] Sir David Brewster saw the
vast importance of establishing, upon an impregnable basis, the law of visible
direction, and of proving by the aid of binocular phenomena, and in opposi-
tion to the opinion of the most distinguished metaphysicians, that we actually
see a third dimension in space.®

Imagine again that each eye is a surveyor’s instrument. According to the law of
visible direction, we locate an object by sighting from a point on the retina
where its image falls, through the centre of the eyeball and out to the thing in
the world. Brewster’s binocular law of visible direction holds that when the eyes
converge on a single object, a point on its surface will be projected to identical
points on the two retinas. Brewster’s original formulation, the one that
Wheatstone considered in 1838, was that not just a single point but all points
on an ‘object’ must fall on identical points on the retinas.®'

It was intuitively obvious to Wheatstone and others that this version of the
law of binocular visible direction was inconsistent with binocular disparity. If
the images of an object on the retinas are of different shapes, then all of the
points cannot be in identical positions. Still, Wheatstone sought to make the
inconsistency crystal clear by means of the following highly abstracted stereo-
grams of what I will call a “Wheatstone line’ (figure 13). The two component
lines, a and b, in his figure 10 ‘when viewed in the stereoscope’, Wheatstone
observed, ‘present to the mind a line in the vertical plane, with its lower end
inclined towards the observer’.®> He then took a variant of this projection,
figure 23 in the upper right corner of Plate XI, with the addition of a faint line
drawn on the left in the exact position of the projected line on the right. He
showed that the mind does not unite the ‘images [that] fall on corresponding
points of the two retinae’ and instead unites only the solid lines projected to
dissimilar positions into the perception of a three-dimensional object.®’

Not only did these ‘impossible’ results violate laws of vision ‘as rigorously
true as [...] the law of the Sines in Optics’ but also, Brewster admonished,
Wheatstone cannot have seen what he reported to have seen. He accused
Wheatstone of contriving somehow to ‘force into coalescence’ the dissimilar
lines.°* Brewster had taken the first step towards the denial that we ever fuse
any dissimilar stereographic pairs or dissimilar retinal images. The second was a
revision of the law of visible direction to place it on an ‘impregnable basis’. In
this version, the surveyor’s eyes can only sight a single point of an object at a
time, and the varying depths of a complete object had to be scanned and
compiled by thousands of sightings and trigonometric calculations performed
‘with the rapidity of lightning’.®® Brewster’s ‘pointillist’ theory of spatial con-
struction does away with binocular disparity and reverts entirely to the eight-
eenth-century principle of binocular convergence.®

Wheatstone had anticipated this move and sought to keep the eyes fixed,
or alternately to imprint after-images on the retinas in order to ensure that
the mind was in fact suturing whole, dissimilar images.®” Helmholtz and other
experimentalists confirmed Wheatstone’s conclusions,®® although it was
becoming increasingly evident that what counted as an observational ‘result’
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did not depend so much on what people ‘saw’ in any previously understood
sense, but on differential capacities of spatial imagination.69 For Wheatstone,
figure 10 coalesced as a stable three-dimensional form; for Helmholtz, it
coalesced precariously, ever threatening to split apart at both ends; and for
Brewster, apparently it coalesced not at all. We each have different tolerances
for constructing impossible objects, attributable, perhaps, to differences in our
physiological make-up.

Our capacity to impute ‘objectness’ to elements within the visual field
also depends, Wheatstone recognised, ‘in no small degree on previous knowl-
edge of the form we are regarding’.”® Consider less abstracted variants of the
Wheatstone line — the railing on the left and stone wall on the right in Samuel
Poulton’s stereogram Portion of Old Wall (figure 14). We expect railings and
stone walls to be solid, and in the stereoscope they comply by presenting
unwavering coherence deep into the view. Contrast that with Milan Cathedral
Buttresses (figure 15), in which, through approximately the same depth, we
attribute objectness to each buttress separately. As our eyes feel their way into
the scene, each stone element fuses in succession as a palpable volume, while
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Figure 15. Unknown photographer, Milan Cathedral Buttresses, albumen print stereograph, ca. 1855. Collection of the author.
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the others slide apart, creating the ‘broken zipper’ effect that I described
earlier. The coherence of Poulton’s wall cannot be accounted for by binocular
convergence; in fact, shifting convergence should pull it apart as surely as it
does the Milan buttresses. Brewster’s pointillist theory cannot, as Wheatstone
insisted, explain the simultaneous coherence and doubling of the kind we see
in the Milan Cathedral Buttresses since the mind purportedly sutures the
entire scene equally by sampling points, not objects.”!

Wheatstone’s idea that we impose spatial form on sense data was not new.
This was how Kant had attempted in 1781 to solve the problems of object-
coherence that Locke, Berkeley and Hume had struggled with.”* Kant argued
that despite the shifting and discontinuous ‘manifold’ present to conscious-
ness, external objects cohere and we can gain certain knowledge of their
spatial forms because the world has been pre-structured according to a
Euclidean logic — a necessary ‘unity of apperception’ is imposed a priori.”>
The ‘Berkeleans’, who came to predominate in the nineteenth century,
rejected the Kantian notion of inbuilt spatial intuitions but accepted that we
nonetheless impose object coherence in vision based on layers of empirical

51



Rod Bantjes

investigation from our past visual-tactile explorations of the world.”* In his
dogged insistence that we actually see ‘a third dimension in space’ or con-
struct spatial objects from the visual sensations of the present (or a moment
just long enough for lightning-speed calculations), Brewster was also taking an
empiricist stance. However, he was proposing for unaided ‘natural vision’ an
infallible precision derived from geometry that empiricists had always found
difficult to support.

Brewster was not quite so naive as to think that spatial position and form
were immediately ‘daguerreotyped [...] on the mind’, as William Carpenter
put it in 1858.”> However, his ideal was similarly mechanical: the same
immediate visual inputs should invariably produce the same spatial
constructs.”® One of the difficulties that he himself had recognised in 1826,
before revising his views in reaction to Wheatstone, was that in natural vision
we sometimes impose the wrong spatial hypothesis — turning spatial objects
inside-out — in ways that vary between observers and seemed curiously subject
to the will.”” In order to analyse this phenomenon, Wheatstone designed a
variant of the stereoscope — a pseudoscope — that switched the images
appearing to the left and right eyes. Pseudoscopes, which should have turned
all objects inside out equally, produced even more variable and apparently
arbitrary space-making effects than stereoscopes.”®

Discussion and Conclusion

If there was a crisis of the observer here it was not, as Crary would have it,
that an apparatus — the stereoscope — mechanically made spatial objects for us
by exploiting our physiology, but that apparatuses had helped to expose the
ways that we make objects ourselves in natural vision and do so in ways that
are neither mechanical nor universal.”” Wheatstone’s investigations added to a
centuries-old list of indictments of the fallibility of natural vision. Despite
equivocal appeals to God’s divine providence for assurances of the eyes’
perfection, the predominant impulse was and continued to be to expose the
fallible workings of the natural instrument so that its limitations could be
overcome or compensated for by means of artificial apparatuses.*” Why
pretend that the eyes were surveyor’s transits of dubious precision when it
was possible to rely on actual transits whose precision could be verified and
improved upon?®'

One of the great triumphs of eighteenth-century spatial measurement, the
calculation of the distance to the sun using the transit of Venus, engaged scores of
‘observational’ apparatuses — telescopes, transits, octants, compasses, clocks and
celestial tables — and hundreds of trained observers collaborating across great
distances.®? There were no ‘autonomous observers’ here; indeed observers could
only be effective when embedded in the full technological/social assemblage.
Natural vision was not employed to see any of the relevant distances but rather
primarily to read off numbers from finely graduated scales. Subjective retinal
sensation was being ‘obliterated’ by ‘arithmetical homogenization’ far earlier
than Crary imagines.*” Observers were triangulating from widely separated posi-
tions on the surface of the globe, so there was no ‘point of view’. In short, there
was no Classical representation, no figure of the camera obscura in what counted in
the eighteenth century as important knowing of the external world. Scientists had
ongoing concerns about the design principles — that is, the theory of artificial
instruments — but little epistemological anxiety that natural spatial perception
might have lost the transparency and mathematical precision once promised by
perspective and the figure of the camera obscura.™

The figure of veridical sight suggested by the camera obscura and
Renaissance perspective did not define for Enlightenment scientists the
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epistemic relationship between ‘the’ observer and the external real. Neither
Descartes nor any of the Enlightenment philosophers who followed him
accepted that sight was not mediated, in epistemologically problematic ways,
by the body. There was ongoing debate in the Classical period in which
Berkeley and his followers emphasised the tactile and contingent nature of
perception in opposition to the ideal of veridical sight. Brewster, increasingly
intransigent in his opposition to Wheatstone and the Berkeleans, found
himself using eighteenth-century principles to espouse a faith in mathematical
seeing almost pre-Enlightenment in its purity. There cannot have been a crisis
of the observer in the 1840s because neither the eighteenth century nor the
late nineteenth century was organised as a coherent and distinct episteme in
the way that Crary suggests.

Despite the general epistemological optimism of scientists, there remained
localised epistemological predicaments for citizens (and also for the growing
ranks who aspired to citizenship) confronted not with nature but with an ever-
widening sphere of artifice and technologically-induced visual effects.®*> The
emerging industrial environment itself was perceptually treacherous — consider
the illusion-inducing effects of Michael Faraday’s spinning cogwheels or
Brewster’s mechanically-reproduced wallpaper patterns, and later Albert
Einstein’s railway carriages in relative motion.*® The more explicit objects of
anxiety (or thrill, depending on the observer’s social position and politics) were
the new machinic forms of representational illusion — magic lanterns, peep-
shows, zograscopes, mechanical theatrical spectacles culminating in the
Eidophusikon, the panorama, and the nineteenth-century proliferation of thau-
matropes, phenakitiscopes, zootropes, stereoscopes — visual technologies of
artificial space and time. Anxiety was often directed downwards in the social
scale towards those deemed ill-equipped to distinguish truth from illusion and
liable therefore to have their pockets emptied or their minds corrupted with
dangerous ideas.”’

Brewster and other advocates of ‘rational recreation’ sought to arm such
viewers against ‘imposture’ and deception.’® The aim was to teach visual
literacy by exposing the scientific principles that underlay new media assem-
blages — from the artefacts’ mechanisms of deception to the organic and
perceptual flaws of natural vision that they exploited. In order to treat the
stereoscope according to this pattern, Brewster should have admitted the ‘flaw’
that Wheatstone discovered — that dissimilar retinal images were united into
spatial volumes merely on the strength of previous knowledge, or worse,
variable intention.*” But Brewster wanted a transparent mechanism reliably
connecting the object in the world, the retinae, and the spatial suture in the
mind — one that could be subject to verification, proof and, if need be,
correction.”® By substituting his own theory based on the trigonometry of the
eye, Brewster obscured the intriguing monstrosities of binocular vision that
Wheatstone had brought to public attention.

Despite his delight in invention and machinic forms of exhibition,
Brewster fell prey to nostalgia for the naive certainties of Classical representa-
tion — a nostalgia that has, for a complex of reasons, been pervasive and
enduring up to the present. But the subversive implications of his beloved
stereoscope were beyond his or even Wheatstone’s power to control. Perhaps
the most widely read account of the stereoscope and stereoscopic vision, first
published in the 1850s, reproduced in the catalogue of the London
Stereoscopic Company, and paraphrased, plagiarised and re-published in
subsequent decades in works with titles like Chamber’s Information for the
Million, gave a clear description of binocular disparity and a Berkelean
account of the role of the mind in fusion.”’ Simple experiments illustrating
the doubling of the visual field, standard in learned texts of the eighteenth
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century, found their way into popular texts of the nineteenth century.”® Just
as importantly, ‘in almost every drawing-room’ users of the stereoscope would
have had repeated occasion to consider the perplexing sub-phenomena of
binocular vision as they sat with others viewing, inserting into the stereo-
scope, and viewing again, stereograms such as Lozenges, Old Wall, and Milan
Buttresses.”

Photography played a crucial but contradictory role in the challenge that
new machinic media posed to Classical representation. Many understood it to
be the completion of the mechanisation of perspective — the addition of a
chemical means for the ‘fixation of the images of the camera obscura’.”* As
such, photography should have produced automatically-transcribed perspec-
tive ‘paintings’. However, ‘art’ photographers still struggled against embarras-
sing lens distortions, difficult-to-frame scenes and unfamiliar foreshortenings
to ensure that their work conformed to what I have called the architectural
conventions of Classical representation.”” All flat two-dimensional projections
relied in some measure on such conventions to render space parseable.
Neither photography nor the stereoscope alone could have enabled artists to
explore a pictorial language freed from space-box conventions. Wheatstone’s
first stereoscopic pictures were drawn using descriptive geometry, which
allowed the point of view for a projection to be defined with precision (and
thereby made it possible to generate two projections where the point of view
was displaced a mere 2.5 inches apart).”® However, since all projections must
be derived from a plan and elevation, the bias, evident in Wheatstone’s
images, was towards geometrically simple objects, conceived within an archi-
tectural grid levelled to a horizontal plan.””

Only in photographs designed for the stereoscope could artists dispense
with Classical pictorial language and depict scenes like Stock-Ghyll Force —
Ambleside and objects like Caverne de glace without them dissolving, in the
eyes of period observers, into ‘unintelligible medley[s] of grey spots’.”® Only for
stereoscopically-influenced photography does it make sense for Crary to ‘con-
tend that the camera obscura and photography, as historical objects, are
radically dissimilar’.”® The dissimilarity was not so much a rupture between
epistemes, as the introduction of a provocative new way of seeing. The pictorial
innovations of photographers like Wilson, Ferrier and Poulton showed viewers
features of the visible that Classical representation had for hundreds of years
bracketed out from what was see-able. Radically foregrounded objects asserted
localised non-homogeneous forces in near space. Spaces with none of the linear
traces of an architectural logic opened up nonetheless with ineluctable force
driven only by binocular convergence and disparity. Finally, and most drama-
tically, the architectural horizon tilted out of view. There was a great deal to see
that, by the standards of Classical representation, might be considered mon-
strous. Artists such as Ferrier attended to spatial form and, reflexively, to
binocular object-construction in what for the period was strikingly abstract
work. The anonymous maker of Coulisses de I'Opera took reflexivity a step
further.

Coulisses is a type of mise en abyme in which we chase the object, ‘the
real’, in an endless self-referential circle. We are the audience looking at the
makers of illusion, one of whom, like us, peers through a peephole at the
‘real’ audience in a space we cannot see. We are also makers of illusion since
we, by lowering the mirrored flap of our stereoscope, can backlight the
stereogram and ‘light up’ the candles which will backlight the coulisses and
deceive the ‘real audience’. However, the light flowing through the coulisses to
the real audience is ‘actually’ the light flowing through slits in the photo-
graphic paper of the stereogram to deceive us. Coulisses is about stereoscopic
reality-construction and, perhaps also, as one popular journalist observed on
the lessons of the stereoscope, about the ‘illusion of our seeing things as they
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really are’.'°® The subversive implications of Wheatstone’s deconstruction of
natural vision were taken up not only by his peers and an educated public,
but also as a reading of stereoviews themselves demonstrates, by a little-noted
artistic avant garde. By recovering the monsters of binocular vision and how
they were understood, embraced and deployed in many early stereoviews, I
hope to bring attention to an innovative and transformative pictorial language
which until now has received almost no serious attention.
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