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         INTRODUCTION

         
            At the conclusion of Henry James’s 1896 novel The Spoils of Poynton, the protagonist Fleda Vetch struggles to articulate her sense of the ‘vivid presence of the artist’s idea’ she perceives in the maiden-aunt’s house at Ricks: ‘It’s a kind of fourth dimension. It’s a presence, a perfume, a touch. It’s a soul, a story, a life. There’s ever so much more here than you and I!’1 Her ability to perceive this presence makes her ‘the one who knew the most’, the central consciousness of this novel whose understanding most closely approaches James’s own.2 In his preface to the New York edition of The Spoils of Poynton, James explained that Fleda’s ‘ingratiating stroke’ for him was that ‘she would understand’.3 Fleda refers to this understanding as ‘a kind of fourth dimension’, a particular choice of phrase that has not gone unnoticed in literary criticism.4 This is not Einstein’s fourth dimension of space-time; Einstein’s special theory of relativity was first published in 1905, and his general theory came six years later. In fact, Einstein’s ideas did not begin to reach popular audiences until after their confirmation during the solar eclipse of 1919. To which fourth dimension does Fleda refer then, and how does an understanding of this idea contribute to our understanding of this text and others from the same period?
         

         This book provides an answer to these questions by exploring the discourse of hyperspace philosophy and its position within the network of ‘new’ ideas at the end of the nineteenth century, before the rise of Einstein’s popularity in the 1920s. Hyperspace philosophy grew out of the concept of a fourth spatial dimension, an idea that became increasingly debated amongst mathematicians, physicists and philosophers during the 1870s and 1880s in Britain and on the continent, as well as in the United States. English mathematician and hyperspace philosopher Charles Howard Hinton was the chief popularizer of the fourth dimension in Europe and North America and, from 1880 until his death in 1907, he published a number of literary, philosophical and mathematical texts on the subject. The influence of these texts, many of which were published as a series under the title of Scientific Romances, ranged surprisingly wide. The present study offers an extended examination of Hinton’s work and – crucially – the influence of his ideas on contemporary writers and thinkers.

         Increasingly over the past three decades, critical attention has been given to the relevance of pre-Einsteinian theories of the fourth dimension within the shifting aesthetic and cultural values at the turn of the twentieth century; however, the literary value of hyperspace philosophy, and particularly of Hinton’s Scientific Romances, has been largely overlooked.5 Mention of Hinton is most frequently made in studies of H. G. Wells; Wells employed four-dimensional theory within his early fiction, calling his own proto-science fiction stories ‘scientific romances’ as well. Similarly, critics have begun to make the connection between Hinton’s work and Edwin A. Abbott’s 1884 fantasy, Flatland: A Romance of Many Dimensions; Rosemary Jann even used the colour plate from Hinton’s 1904 book The Fourth Dimension
             for the cover illustration of the Oxford Classics edition of Flatland.6 Over the past decade, a number of literary scholars have offered glimpses of how a careful and nuanced analysis of hyperspace philosophy can inform a more complex understanding of contemporary writers ranging from Henry James to W. E. B. Du Bois to Ezra Pound.7
             Such discussions – while insightful – are scattered and brief, limited to scholarly journal articles or single book chapters. Until now, the most authoritative and sustained exploration of the aesthetic impact of the fourth dimension has been Linda Dalrymple Henderson’s groundbreaking 1983 study, The Fourth Dimension and Non-Euclidean Geometry in Modern Art. In this work (which was revised and reissued in 2013), and in other shorter publications, Henderson carefully details the occurrence of the phrase ‘the fourth dimension’ in the writings of well-known authors such as Oscar Wilde, Joseph Conrad, Marcel Proust and Gertrude Stein. Henderson’s work, firmly rooted in art historical practice, offers tantalizing glimpses – but falls short of – the literary perspective I offer here.

         
            Before Einstein addresses, for the first time in a full-length study, the cultural life of the fourth dimension at the turn of the century. I begin by tracing the development of spatial theories of the fourth dimension out of the ‘new’, non-Euclidean geometries of the mid-nineteenth century and proceed to analyze Hinton’s role as four-dimensional theorist and popularizer of hyperspace philosophy. I examine his Scientific Romances in detail, not simply as documents of interest for historians of science and ideas, but for their intrinsic literary value as well.

         
            
            Charles Howard Hinton (1853–1907) 

         
            When introducing his translation of three of Hinton’s romances as part of his Biblioteca de Babel series, Jorge Luis Borges began,

         
            If I am not mistaken Edith Sitwell is the author of a book entitled The English Eccentrics. No one has more right to appear in its hypothetical pages than Charles Howard Hinton. Others seek and achieve notoriety; Hinton has achieved almost total obscurity.8
            

         


            Borges is correct: although recently there has been renewed interest in Hinton’s work, by the 1940s he was nearly forgotten.9
             His obscurity was partly historical accident – his theory of the fourth dimension was overshadowed by Einstein and Minkowski’s work – and partly by design. Personal scandal led to Hinton’s disappearance from the British intellectual scene in 1888. However, by the early 1880s, Hinton’s career was off to a promising start. The son of fashionable Harley Street aural surgeon and mystic James Hinton (1822–1875), Charles Howard Hinton was educated at Rugby and then Oxford.10 James Hinton was a founding member of the Metaphysical Society and had his own circle of disciples, including Havelock Ellis. James Hinton’s influence – particularly amongst his circle of acquaintances including Ruskin, Tennyson, George Eliot and the family of late mathematician George Boole – was no doubt beneficial to a son who was just beginning to make a name for himself. After graduating from Balliol College, Charles Howard Hinton edited his father’s posthumous Chapters on the Art of Thinking
             (1879) and, in 1880, he married Mary Ellen Boole (daughter of the mathematician George Boole). After accepting the position of Science Master at Uppingham School in 1881, Hinton saw some early success in publishing his own work: his early Scientific Romances and his 1884 textbook, Science Note-book, were reviewed favourably by Nature, Mind and other periodicals.

         However, after his father’s death in 1875, rumours of the elder Hinton’s sexual improprieties continued to spread; a proponent of ‘free-love’, James Hinton had died unexpectedly after a period of mental illness that, according to some, looked suspiciously like late-stage syphilis.11 
            To make matters worse, in 1883, three years after his marriage to Mary Boole, the younger Hinton bigamously wed his long-standing mistress, Maude Florence, doing so under the pseudonym John Weldon. Maude was fully aware of Hinton’s other marriage and, in her testimony at Hinton’s trial, she claimed that they had married ‘to give a colour of legitimacy’ to their children; eight months after the marriage, Maude gave birth to twins.12 Within three years the pressure of maintaining two households became too much, and Hinton confessed to his first wife and then to a judge. He was tried sentenced to three days in the Pentonville prison in October 1886. The trial was evidently ‘managed’ by the Hinton family and their connections: the prosecuting solicitor was an old school friend, and both Benjamin Jowett (Master of Balliol College) and Edward Thring (Headmaster of Uppingham) provided character references on Hinton’s behalf.13 At this point Hinton’s cultural capital seems to have run dry; unable to find work in Britain after his conviction, he and his first wife emigrated to Japan in 1887, and later settled in the United States around 1892. There no record of what happened to Maude, although one of Hinton’s biographers speculates that Olive Schreiner may have helped her secure passage to South Africa or possibly Australia.14

         The scandal of the younger Hinton’s bigamy conviction guaranteed the association of his unorthodox geometrical theories with his father’s theory of ‘sexual altruism’: ‘What a deadly theory that Hinton theory is, like a upas tree blighting all it comes in contact with’, Olive Schreiner wrote to Havelock Ellis in 1886, reflecting on the trial, which she attended.15 After the scandal of the bigamy trial died down, Hinton – along with his father – faded into obscurity in Britain. Karl Pearson, whose work on ‘ether squirts’ required a theory of the fourth dimension strikingly similar to Hinton’s, detested James Hinton and therefore discounted the younger Hinton’s work: although Pearson frequently discussed both Hintons in his correspondence during the 1880s, he never in print mentioned Charles Howard Hinton or his work.16 Even though Hinton had a well-respected American ally in William James, after settling in the United States in 1892 he maintained a low profile, declining James’s invitation to give a series of lectures at Harvard.
         

         The primary value of Hinton’s work has always been its literary and philosophical content and influence rather than its scientific authority. It is certain that significant late nineteenth-century writers and thinkers such as Wells, William James, Schreiner, Karl Pearson and W. E. B. Du Bois read Hinton. Others, including Henry James, Joseph Conrad and Ford Madox Ford, were familiar with his ideas. Hinton’s fourth dimension appealed to scientists, spiritualists and artists, and – particularly at the end of the nineteenth century – the interests of these different groups often overlapped. While not part of Einstein’s relativity theory, Hinton’s fourth dimension participates in the intellectual trend that Christopher Herbert has identified as ‘Victorian Relativity’, one which laid the groundwork for the modernist movements of the twentieth century. My project of exploring the literary dimensions of Hinton’s fourth dimension is conceived ‘in defiance of the founding myth of modernism as a sweeping rejection of Victorian values’.17 While Hinton and his contemporaries often thought and wrote in reaction to their predecessors, their vocabulary is necessarily informed by the intellectual and moral values of their Victorian and Romantic parents and grandparents. Likewise, the modernists who followed these late Victorians, particularly those who self-consciously rebelled against the values of the previous generation (for example, D. H. Lawrence and Virginia Woolf), at their most experimental and thus reactionary moments were steeped in the language and imagery of the writers I explore in this study. My work here is predicated on the need to ‘break down the invidious segregation from one another of different fields of thought’, not only between what art and literary critics frequently differentiate as Victorian and modernist periods, but between the arts and sciences.18 Most specifically, by positioning Hinton’s fourth dimension as distinctly literary, I am foregrounding the importance of the relationship between mathematical and literary imagination.

         
            
            Before Einstein: The Literary Fourth Dimension 

         In their introduction to a special issue on the topic of ‘Mathematics and Imagination’ in the journal Configurations, Arielle Saiber and Henry S. Turner cite mathematician Keith Devlin:
         

         
            Is there a link between doing mathematics and reading a novel?’ Devlin asks. ‘Very possibly,’ he answers. Imagining a conversation between two invented characters or the intricate imagery of a poem arguably requires a similar kind of mental process as imaging ‘the square root of minus fifteen’.19
            

         

This is an intriguing claim, one that is made explicit in Hinton’s theory of the fourth dimension. Hinton recognized the literary nature of his attempts to imagine the fourth dimension when he chose the title Scientific Romances for his writings on the subject. According to Hinton and other hyperspace philosophers, the spatial fourth dimension can only be represented in our space as a series of three-dimensional ‘slices’. To sustain a representation of these slices in the imagination and fuse them into a whole requires a heroic act of attention very much like the one required of the literary artist in world building, whether that world is the outer social and natural one described by so much nineteenth-century realism or the inner mental world of the modernist individual.

         Before advancing further into my discussion of the fourth dimension, it is perhaps necessary to lay one fundamental question to rest, to acknowledge the ambiguity that lies at the heart of the fourth dimension. Does ‘the fourth dimension’ refer to an actual, ‘real’ space, or is it an epistemological tool that allows us to better articulate and thus manipulate our environment? To put it simply, when writers refer to ‘the fourth dimension’, do they refer to something ‘out there’, something that already exists and is simply waiting for our acknowledgement of it (like X-rays), or do they refer simply to a ‘useful fiction’, a concept created to provide another way of thinking and talking about physical and psychological sensations? The answer, for Hinton at least, was that such a question is irrelevant: the fourth dimension is both. ‘Space’ he claimed, ‘is the instrument of the mind’.20 By this he meant literally that space is the instrument of the mind; it is a priori, the means by which the mind thinks everything else. By adding another dimension to space, we can thus access another dimension of mind. The ‘signals which the nerves deliver’ to the brain are no more (and probably less, according to Hinton) ‘like the phenomena of the outer world’ than the shifting bands of colour and black lines of the spectroscope that the astronomer uses to read ‘the signal of the skies’.21 Hinton believed there was a disconnect between the outside world and our mental representation of it. Thus – in his hyperspace philosophy – for all we know there is a higher, Platonic realm of space out there waiting to be discovered; however, it is only accessible through tuning the ‘instrument of the mind’.

         Hinton’s fourth dimension, like his Scientific Romances, functions as fiction. It is through the act of ‘reading’ that we both create and perceive it. When asked, ‘If there are four dimensions, then there may be five and six, and so on up to any number?’, Hinton replied that yes, of course, ‘when we look quietly at space, she shows us at once that she has infinite dimensions’.22 However,

         
            to measure, we must begin somewhere, but in space there is no ‘somewhere’ marked out for us to begin at. This measuring is something, after all, foreign to space, introduced by us for our convenience. And as to dimensions, in order to enumerate and realize the different dimensions, we must fix on a particular line to begin with, and then draw other lines at right angles to this one. […] If we take any particular line, we do something arbitrary, of our own will and decision, not given to us naturally by space.23
            

         

It is the aesthetic will that, by focusing on the fourth dimension, engenders it. Likewise, in his preface to his first novel, Henry James observed that ‘really, universally, relations stop nowhere, and the exquisite problem of the artist is eternally but to draw, by a geometry of his own, the circle within which they shall happily appear to do so’.24 Hinton and Henry James (as well as his brother, the psychologist, William) came to the conclusion that the subject, by choosing to fixate on a particular object, in fact creates it. The mental process by which one imagines either a fourth spatial dimension or a character’s sphere of lived relations is one and the same.

         Hinton’s project is intertwined with another late-Victorian discourse of relativity, the philosophical school known as pragmatism. Fellow Balliol alumnus and British pragmatist F. C. S. Schiller noted, ‘Pragmatism may be taken to point to […] the plasticity and incompleteness of reality’.25 William James was a pragmatist, as was his brother, Henry, who observed, after reading his brother’s 
            Pragmatism: A New Name for Some Old Ways of Thinking (1907), that ‘I was lost in the wonder of the extent to which all my life I have […] unconsciously pragmatised’.26 For all of these thinkers, the observer is ‘the measure of his experience, and so [is] an ineradicable factor in any world he experiences’.27 Thus, to question whether or not the fourth dimension is ‘real’ would be to ask Henry James if his art of fiction is ‘real’: for the pragmatist, the questions are: Are these models relevant to me? Do they allow me to see options in the world previously undetected by me, and are these options – to borrow William James’s terminology – ‘live’ for me?28 Enacting a functional shift of the word, we might ask, does this novel – or this character – live? For Henry James, art lives to the extent that it is free.29 A Jamesian character is likewise most ‘alive’ when he or she is, like Fleda (whom James describes as ‘a free spirit’), able to engage with the surrounding social and physical environs (to take a ‘contributive and participant view’) while aesthetically and morally transcending them.30 Such ‘rounded’ characters possess freedom of consciousness in E. M. Forster’s analysis, as opposed to the ‘flat’, ‘two-dimensional people’ who remain circumscribed by their perceptual limitations.31 As Mark McGurl observes, Forster’s ‘terminology is directly descended from the late nineteenth-century preoccupation with dimensionality’; this preoccupation, at its core, was with the possibility that – just as there is an intellectual and aesthetic difference of degree between ‘flat’ and ‘round’ characters within a novel – there might exist different dimensions of being between humans outside the novel.32
             The sinister possibility that we too are being ‘read’ by a higher-dimensional consciousness is also implied here.

         
            
            ‘Ambulatory Relations’ 

         
            My organization of this book is informed by William James’s pragmatic ‘ambulatory’ methodology, which Henry embodied in aesthetic practice. William James argued, ‘of the relation [to the world] called “knowing,” which may connect an idea with a reality’:

         
            My own account of this relation is ambulatory through and through. I say that we know an object by means of an idea, whenever we ambulate towards the object under the impulse which the idea communicates. If we believe in so-called ‘sensible’ realities, the idea may not only send us towards its object, but may put the latter into our very hand, make it our immediate sensation. […] The idea is thus, when functionally considered, an instrument for enabling us the better to have to do with the object and to act about it. But it and the object are both of them bits of the general sheet and tissue of reality at large; and when we say that the idea leads us towards the object, that only means that it carries us forward through intervening tracts of that reality into the object’s closer neighbourhood […]. My thesis is that the knowing here is made by the ambulation through the intervening experiences.33
            

         

Building on the work of Richard A. Hocks, I interpret this methodology of ‘ambulatory relations’ as a constant reassessment of familiar texts and ideas in light of fresh evidence.34
             Throughout this book I demonstrate how Hinton employs a similar strategy in his hyperspace philosophy, asking his readers to ambulate through his various texts while re-reading and re-considering previous ideas in light of increased higher-dimensional knowledge. My choice of this approach is informed by the dual need to introduce Hinton and his ideas while demonstrating the literary quality and aesthetic impact of his fourth dimension. The book is divided into two parts; the first introduces the theory of the fourth dimension, Hinton and his hyperspace philosophy. The Scientific Romances of Hinton are given careful attention here as well. In the second part of the book, I traverse the writings of William James, H. G. Wells and Henry James: the work of these writers is read ‘through’ the four-dimensional aesthetic of Hinton’s hyperspace philosophy. Each chapter builds upon and revisits the previous ones, mimicking the ambulatory process by which Hinton introduced his readers to the fourth dimension.

         
            
            Part I: Reading the Fourth Dimension 

         The first chapter establishes the roots of Hinton’s hyperspace philosophy, tracing the evolution of the idea of the fourth dimension from the abstract language of analytical geometry to descriptive geometry, and into contemporary debates over the ‘new’, non-Euclidean geometries. These debates and the anxieties underpinning them were surprisingly productive, generating the fantasy spaces of Lewis Carroll’s Wonderland and Looking-Glass Land, as well as the fourth dimension of hyperspace philosophy. Through examining contemporary discussions of space, I trace the movement of ‘flatland narratives’ out of scientific and philosophical journals such as Nature and Mind, and into popular literary discourse. This initial chapter also establishes Hinton’s own hyperspace philosophy in relation to the culture of Oxford in the 1870s, from his exposure to Thomas Hill Green’s lectures on Kant at Balliol College, to Hinton’s involvement with Ruskin as a key player on the Hinksey road project. Hinton was at Oxford from 1871 to 1876, during the period when both Aesthetes and Idealists were discussing theories of perception as an act of creation.
         

         Drawing on Gillian Beer’s important work identifying the key methodological questions facing scholars in the field of literature and science, Alice Jenkins argues that a sense of the diffuseness of the reception of ideas in nineteenth-century culture is best expressed not in the ‘traditional “history of ideas” model of dissemination’, but that ‘a more accurate sense of the movement of ideas from context to context within the period would emphasize the accidental, the partial, and the metaphorical’.35 
            William James’s ambulatory methodology is apt here, and in my discussion in Chapter One (and throughout this book) I pay careful attention to the unintentional and felicitous movement of the concept of the fourth dimension from its mathematical origins through the discourses of physics to idealist and socialist philosophies, as well as aesthetics.
         

         In Chapter Two, I turn to the first series of Hinton’s Scientific Romances, a series of pamphlets published between 1884 and 1886, which were bound and sold as a complete volume from 1886 onward. The texts that make up the first series include, among others, a philosophical meditation, ‘What is the Fourth Dimension?’, an allegorical tale, ‘The Persian King’, and the first of Hinton’s cube exercise manuals, ‘Casting Out the Self’. These texts function together in forming an unstable unity; each individual ‘romance’ plays off the others, and in reading these texts, one is pushed to test Hinton’s hypothesis that the fourth dimension can be perceived from a three-dimensional perspective only as a series of ‘slices’. In each of these texts, Hinton sought to describe the fourth dimension to his readers and to guide them toward forming a representation, for themselves, of four-dimensional existence.

         This idea of ambulation through ‘slices’ of experience is what W. D. Howells had in mind when he wrote that his piecemeal critical appreciation of Dante’s Divine Comedy was superior because ‘we see nothing whole, neither of life nor art. We are so made, in soul, and in sense, that we can only deal with parts, with points, with degrees’:

         
            I am very glad that I did not then lose any fact of the majesty, and beauty, and pathos of the great certain measures for the sake of that fourth dimension of the poem which is not yet made palpable or visible.36
            

         

In opposition to Howells, Hinton intended the piecemeal process of perceiving the fourth dimension to be a means rather than an end; it is this ‘fourth dimension’ of life and art that Hinton wanted to eventually reveal through his writings. Paradoxically, however, this is a never-ending procedure, and – from a critical perspective – it is Hinton’s focus on aesthetic process that is the most interesting aspect of his hyperspace philosophy.
         

         In his attempts to create new rules for seeing, Hinton expected his readers to undergo a process that Wolfgang Iser describes in his theory of aesthetic response:

         
            In literature, where the reader is constantly feeding back reactions as he [sic] obtains new information, there is […] a continual process of realization, and so reading itself “happens” like an event, in the sense that what we read takes on the character of an open-ended situation, at one and the same time concrete and yet fluid. The concreteness arises out of each new attitude we are forced to adopt toward the text, and the fluidity out of the fact that each new attitude bears the seeds of its own modification. Reading, then, is experienced as something which is happening – and happening is the hallmark of reality.37
            

         

The juxtaposition of genre and style in Hinton’s collection of essays, meditations, tales and cube exercises creates a similar feedback loop, thus enabling the reader to construct the ‘reality’ of the fourth dimension. In Chapter Two, I argue that the effect of Hinton’s individual texts, once collected together in the Scientific Romances, is to engender an overtly ‘open-ended situation’ in which the reality of the fourth dimension is allowed to develop within the reader’s mind through a process of analogical construction, deconstruction and correction.

         
            Chapter Three provides another ambulation through Hinton’s literary fourth dimension, this time by exploring his second series of Scientific Romances. While all of the texts in the first series were composed and published before Hinton’s bigamy conviction, the second series consists of texts composed in Britain, Japan and the United States. My main focus in this chapter is on two novellas from this series, Stella
             and An Unfinished Communication, which were originally published together in 1895. These texts mark an inward turn for Hinton; while in the first series he was primarily concerned with conceiving and perceiving the fourth dimension, in the second series he explicitly began to explore the social and psychological implications of his hyperspace philosophy. I read Stella in particular alongside contemporary debates within radical fin-de-siècle Britain, with particular focus on the writings of Havelock Ellis, Edward Carpenter and Friedrich Nietzsche. The sexual and socialist politics of James Hinton and his circle resonate throughout Stella, which tells the story of a young woman who is made invisible by an older man as a socialist experiment in overcoming ‘self-regarding impulses’.38
            
         

         In Chapter Three 
            I also examine An Unfinished Communication, the other novella of the second series, a text that is arguably Hinton’s highest literary achievement. Offering one of the earliest English-language engagements with Nietzsche’s ideas, Hinton dramatized his protagonist’s perception of the fourth dimension – which occurs through his experience of external recurrence – as the discovery of his own transcendental will-to-power. In Thus Spake Zarathustra, Nietzsche performed his ‘thought-experiment’ of eternal recurrence in order to see, as Matthew Rampley argues, ‘how “incorporation” of the idea of Eternal Recurrence would change and alter human thinking and practices’.39 In Hinton’s version of this thought-experiment, his protagonist is able to access a ‘wider view’ of his life, depicted as a kind of suprahistorical perspective of all recurrences of that life. Time is reduced to space here, and through this spatio-temporal view from the fourth dimension, Hinton’s protagonist is able to ‘unlearn’ his nostalgia for the past and take an active role in shaping his future.
         

         
            
            Part II: Reading Through the Fourth Dimension 

         Hinton, Wells, and the James brothers were concerned with the evolution of human consciousness, and all four expressed what they perceived to be the highest form of consciousness as a kind of will-to-create. In Part II, I read the work of these three writers through the lens of the four-dimensional literary aesthetic established in Part I. I begin Chapter Four by examining the correspondence between Hinton and William James: both the actual remaining letters from Hinton to William James, and ‘the accidental, the partial and the metaphorical’ correspondences between Hinton’s fourth dimension and James’s pragmatist model of consciousness as movement. I identify their shared recourse to Gustav Theodor Fechner’s ‘mother-sea’ metaphor of consciousness in their attempts to represent what both men saw as another dimension of being, which occasionally, through heightened, ‘supernatural’ experiences, irrupted into the consciousness of extraordinary individuals. Fechner’s metaphor (also described as a ‘wave-scheme’ by William James) reverberates throughout the writings of Pater, Woolf and Freud as well.
         

         In Chapter Five I turn to William James’s admirer and fellow scientific romancer, H. G. Wells. Here I establish the case for Hinton’s influence on Wells but, more importantly, I examine how Wells’s The Invisible Man (1897) responded to the same social and sexual politics raised in Stella. Importantly, Wilhelm Röntgen published his discovery of X-rays after Stella, but before The Invisible Man was written. While (as I demonstrate in Chapter Three), Hinton drew upon recent innovations in moving picture and phonographic technologies to express his idea of the fourth dimension, Wells’s text is steeped in the anxieties and excitement raised by the contemporary ‘mania’ for X-ray photography. The discovery of X-rays lent credence to the claims of Hinton and others that a four-dimensional being, like a three-dimensional human looking down on a world of two dimensions, would be able to see all parts of a solid figure within our three-dimensional space. Four-dimensional ‘vision’ thus corresponds to ‘X-ray vision’ and brings with it all the anxieties that come with the prospect of being subjected to a penetrating, panoptic gaze. It is Wells’s protagonist’s discovery of ‘a general principle of pigments and refraction, – a formula, a geometrical expression involving four dimensions’, that allows him to render himself invisible.40 By reading Wells’s experiment in invisibility alongside Hinton’s Stella, I identify what is implicit in both writers: the ‘othering’ effect of the fourth dimension. Bound up with pathological discourses of ‘sexual inversion’, feminine ‘nature’ and evolutionary racism, both Wells and Hinton demonstrated that exposure to the fourth dimension can result in ‘inversion’ for the three-dimensional subject. In the case of the flatland narratives of Hinton and Wells, this inversion is literal (movement through a higher dimension results in the lower-dimensional being’s ‘turning over’, or flipping, so that its right and left sides are inverted), while in their narratives of invisibility this ‘inversion’ is subtler.
         

         My readings of Wells’s early fictions are drawn together in my exploration of what William J. Scheick has described as Wells’s ‘four-dimensional’ literary aesthetic, of ‘splintering’ the narrative frame of his fictions.41
             
            Wells developed this approach in opposition to Henry James’s aesthetic, and their debate over this matter (as well as their friendship) came to a messy end with Wells’s infamous critique of James in his 1915 novel, Boon. I conclude Chapter Five by turning to Boon, to re-examine Wells’s quarrel with Henry James over the art of fiction in light of Wells’s experimentation in the literary fourth dimension.
         

         
            Chapter Six, the final chapter, is an exploration of how hyperspace philosophy, and ‘the late-nineteenth-century preoccupation with dimensionality’, resonates within James’s late style. Of all the writers I examine throughout Before Einstein, Henry James is the only one not directly acquainted with Hinton, either personally or through Hinton’s work. James was, however, familiar with the concept of the fourth dimension. Reading Henry James through the lens of the fourth dimension allows me to test to what extent Hinton’s hyperspace philosophy (and the methodology of ambulatory relations) can function as a critical apparatus. James’s later fiction is, as Hazel Hutchison and others have noted, concerned with ‘the role that language plays in constructing the fictional world’.42 
            For Henry James, the rhetoric of space and ambulation was useful in constructing his fictional worlds; thresholds became important in James’s later fiction, and he often staged key ‘realization’ moments for his central characters as the penetration of elaborate perceptual frames. For example, noting Maggie’s position on the balcony looking in on the scene between her husband, father and her best friend/stepmother at the end of The Golden Bowl (1904), McGurl observes that Maggie’s physical position ‘is a figure of her access to the “space apart” that is consciousness’.43 As she watches the scene indoors, Maggie comes to a greater understanding of the sexual intrigues to which she has been blind throughout the novel; she, like Fleda, becomes the ‘one who knew the most’. In the knowledge-as-power struggle that results after her stepmother, Charlotte, joins her on the balcony, Maggie triumphs, becoming the author of her own scene. She is able to discern, and thus manipulate, the situation more subtly than could Charlotte. Significantly, for my four-dimensional reading of James, McGurl asks:

         
            But where, after all, is the mind that makes distinction? Where is the scene of metaphysical vision? Can it actually be put into a book? Or does it hover at the surface of the text, looking down upon it as James looks down upon the characters he has created? That is one of the issues raised by James’s representation of Maggie and Charlotte standing on the outside looking in, for though both are physical ‘outsiders’ in this scene, only one of them is also an ‘insider’ to the knowledge that the room, like the novel itself, contains.44
               
            

         


            It is this mind, this metaphysical (perhaps ‘metatextual’) presence hovering over the space of the text that Fleda perceives on the threshold of the house at Ricks. Spatial relations in the Jamesian novel tend to denote a hierarchy of knowledge, much as they do in the dimensional analogy of flatland narratives. While Fleda can sense ‘a kind of fourth dimension’ and therefore reveals the ‘comparative stupidity’ of the other characters in The Spoils of Poynton, the author necessarily possesses an even ‘higher’ intelligence.
         

         
            In other texts from the turn of the century, James utilized spatial rhetoric to explore the fiction-creating capability of consciousness: in ‘The Great Good Place’ (1900), he removed his central character, George Dane, from ‘representational’ space of his everyday world in the south of England and located him in a quasi-supernatural ‘place’. It is ‘much nearer than one ever suspected […] nearer everything – nearer every one’, one character explains, and yet it lies outside all known space and time.45 By escaping to this place for a period of time, Dane – himself an author – is able to recover his creative agency. We can read the space of this ‘Great Good Place’ as four-dimensional, the ‘site’ of aesthetic creation itself. Such is the kind of fourth dimension D. H. Lawrence had in mind in his claim that

         
            when Van Gogh paints sunflowers, he reveals, or achieves, the vivid relation between himself, as man, and the sunflower as sunflower […]. You cannot weigh nor measure nor even describe the vision on the canvas. It exists, to tell the truth, only in the much-debated fourth dimension.46
               
            

         


            In Lawrence’s interpretation, the fourth dimension is the ‘space’ of pure relations between artist and object. This extra-representational locale is coded as superior to the three-dimensional material world, just as our world is to a shadowy realm of two dimensions. Thus it is appropriate that I conclude Chapter Six by exploring the house in ‘The Jolly Corner’ (1908) as an uncanny house of fiction, a borderland ‘space’ of relations between the author and his creation.

         
            
            The Literary Fourth Dimension 

         ‘We have yet fully to explore the cultural life of the imaginary, the hypothetical, and the abstract spaces in which no nineteenth-century person walked, but with and through which they thought’, Jenkins observes.47
             I describe the fourth dimension under discussion in the present book as literary, not just because it is one of the imaginary spaces to which Jenkins refers, but because it is a space of shifting meaning, a metaphor that travels across discourses and through which we can mentally ambulate. This fictional space serves as fertile ground for the creative thinker; it is equally appealing for its radical equalizing capabilities and its potential as a space of elite aesthetic sensibility.

         Before moving onward to consider the first movement of the fourth dimension from the abstract language of analytical geometry to concrete concept, I conclude this introduction by demonstrating briefly how reading through the fourth dimension can reveal fresh interpretations of familiar writers. The most obvious example is H. G. Wells: while several critics have at least briefly mentioned his discussion of the fourth dimension in The Time Machine
             (1895), the often overlooked – but much more fruitful – candidate for analysis of Wells’s early romances is his other 1895 book, The Wonderful Visit. This text tends to be neglected, perhaps because it is atypical of Wells’s proto-science fiction. However, The Wonderful Visit is fascinating in part because it is such an anomaly in Wells’s œuvre. Here we can observe his flirtation with late nineteenth-century Aesthetic and Decadent movements and his unsympathetic presentation of their critics. Most importantly for my study, this text links the heightened sense of beauty of the aesthete with a four-dimensional, ‘higher’ consciousness.

         The premise of The Wonderful Visit is simple but bizarre: an angel from the fourth dimension is shot down to earth. Wells claimed that the idea for this story ‘was obtained from Ruskin’s assertion that if an angel were to appear on earth someone would be sure to shoot it’.48
             Indeed, through his use of stereotypes alone, Wells appeared to be in sympathy with Ruskin’s protest against the prosaic nature of late-Victorian culture: the shooter in his novel is the vicar of a small parish in the south of England, who is an amateur ornithologist. The inability of the provincial English villagers to recognize the higher spirit of truth and beauty is a theme that informs the entire novel, as the ‘fallen’ angel is misunderstood and even persecuted by the local villagers. What is most striking about this angel is, however, the fact that he is not of heavenly origin. The narrator interrupts the story to explain:

         
            Let us be plain. The Angel of this story is the Angel of Art, not the Angel that one must be irreverent to touch – neither the Angel of religious feeling nor the Angel of popular belief. […] This Angel the Vicar shot is, we say, no such angel at all, but the Angel of Italian art, polychromatic and gay. He comes from the land of beautiful dreams and not from any holier place. At best he is a popish creature.49
            

         

The angel is very much a creature of 1890s aesthetic sensibility and would not appear out of place in Wilde’s circle: he is ‘a youth with an extremely beautiful face, clad in a robe of saffron and with iridescent wings, across whose pinions great waves of colour, flushes of purple and crimson, golden green and intense blue, pursued one another’.50 His mannerisms are strikingly fey: he frequently laughs with amusement at the novelty of life on earth, finding it ‘delightfully grotesque’ at first. Because of his delicate appearance he creates a brief scandal for the vicar when he mistaken for a young woman by the curate’s wife and her visitors. He is also a musical genius able to play the violin by ear, and the self-appointed intellectuals of the village – who refuse to believe the vicar’s claims that the angel is in fact an angel – interpret his strange appearance and bohemian behaviour as indicative of his aesthetic genius, as well as his mental and moral degeneracy. Max Nordau, who famously pathologized Wilde in Degeneration, is cited with authority by the village doctor when he is attempting to diagnose the cause of the angel’s strange ‘wing-like appendages’ and his inability to understand polite social codes. ‘For a moment’, John Batchelor observes, Wells ‘seem[ed] to join Wilde, Beardsley, Max Beerbohm and the rest in teasing the bourgeoisie from the standpoint of the aesthete’.51
             Indeed, it seems likely that Wells’s depiction of the villagers’ perception of the threatening and offensive otherness of the angel, along with their persistent hounding of him and his eventual demise, were influenced by the fact that he was writing this novel either during or shortly after the Wilde trials.

         Strikingly, Wells codes the angel’s otherness as resulting from his higher-dimensional nature. The vicar, who is also an amateur geometer, comments that hearing of the angel’s inexplicable movement from his own world to the vicar’s ‘almost makes one think there may be […] Four Dimensions after all’.52 The angel has somehow accidentally accessed this four-dimensional space and become trapped in the vicar’s world. While here Wells provides an explicit link to contemporary hyperspace discourse, what is more relevant to this discussion is his description of the angel’s world, the ‘land of beautiful dreams’, where

         
            there is nothing but Beauty there – all the beauty in our art [on earth] is but feeble rendering of faint glimpses of that wonderful world, and our composers, our original composers, are those who hear, however faintly, the dust of melody that drives before its winds.53
            

         


            The idea of earthly beauty being only a ‘faint glimpse’ of the beauty of the angel’s world echoes Hinton’s writings in which he frequently employed Plato’s allegory of the cave to illustrate the relationship between the ‘higher reality’ of the fourth dimension and our own world. Wells’s angel comes from a similarly Platonic realm of art, of which the arts in the vicar’s world are only feeble shadows. This association of four dimensionality with a higher aesthetic sensibility is not simply an obscure connection made by the young fantasist Wells: one week after Wilde’s conviction, Ernest Newman wrote in the Free Review of Wilde’s statement that ‘All Art is immoral’:

         
            If a thinker says ‘Art is immoral’, the new synthesis puzzles [the majority], and they either call it a paradox, or say the writer is immoral. In reality, he is just doing what they cannot do; he can see round corners and the other side of things. Nay, he can do more than this; he can give to ordinary things a quality that they have not, and place them in worlds that never existed. We ordinary beings can see objects in three dimensions only; a good paradox is a view in the fourth dimension.54
            

         

Newman’s statement nicely brings together the ways in which four-dimensional theory, aesthetics, ‘otherness’ and, later, X-ray vision, mutually reinforced each other.
         

         In these elite (and sometimes elitist) discourses, the extra-representational space of the fourth dimension is coded as aesthetically and morally superior to the three-dimensional material world, just as our world is compared to the shadowy two-dimensional realms of the flatland narratives. The extra-representational nature of the fourth dimension is at the root of its greatest paradox and its greatest interest for literary scholars. In his reading of Abbott’s Flatland
             and James’s The Princess Casamassima
             (1888), McGurl demonstrates one way we might consider this extra-representational space in relation to fiction:

         
            The inhabitants of Flatland exist as ‘characters’ in two senses of that term, both as represented beings and as conventional symbols, somewhat as though the type beneath our eyes has detached itself from the pulp upon which it is pressed and come to life. It is a bizarre form of life, lived laterally, confined to the two-dimensional plane of the page.55
            

         

The dimensional analogy of the flatland narrative was consistently deployed by hyperspace philosophers to represent the extra-representational fourth dimension. This analogy, as implied in McGurl’s statement, is particularly well adapted to arts that are confined to a two-dimensional surface, such as painting or writing. If what is depicted on the two-dimensional surface of the page or the canvas is supposed to be representational of the three-dimensional world, then it is not difficult to imagine the possibility of a higher dimension outside or above our space. Just as many cubist painters were trying to represent a four-dimensional perspective in their work during the early years of the twentieth century, some writers attempted to represent the experience of a three-dimensional character encountering a four-dimensional space or presence in the 1880s and 1890s. This moment of contact served as a metaphor for the encounter between the creative will and world it has created. Often, Henry James coded this confluence as ‘ghostly’, though not necessarily supernatural. For the Jamesian central character, these ghostly encounters serve, Timothy Lustig writes, to represent ‘a particularly intense adventure of consciousness, an access of liberate and disencumbered experience, [that] one could argue’ brings the seer ‘extremely close to James himself’.56

         While his brother was dramatizing such encounters in fiction, William James was exploring ‘ghostly’ encounters as a psychologist, philosopher and president of the British Society for Psychical Research. In an 1895 lecture, James explained that ‘so far as man stands for anything, and is productive or originative at all, his entire vital function may be said to have to deal with maybes’: in cases in which definitive support for or against a hypothesis is lacking, human beings have a right to act on whichever alternative is most conducive to their survival. By so believing, he told his audience, ‘you make one or the other of two possible universes true by your trust or mistrust – both universes having been only maybes, in this particular, before you contributed your act’.57 A year later, William James described this as ‘the will to believe’ in a lecture of the same title. James understood that the will to believe was a creative one; it was only by looking for a world that one was likely to find it. Even beliefs that were acknowledged to be fictions could be ‘useful fictions’. It is only after reading Hinton’s hyperspace philosophy for its literary as well as conceptual content that we can begin to understand how the idea of a spatial fourth dimension detached from its origins in nineteenth-century non-Euclidean geometry and became just such a ‘useful fiction’ for writers and artists at the turn of the twentieth century.
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                READING THE FOURTH DIMENSION
         

         

   



            
               
                   Chapter One
            

            
               
                   IMAGINING ‘SOMETHING PERFECTLY NEW’: PROBLEMS OF LANGUAGE, CONCEPTION AND PERCEPTION
            

            Ezra Pound’s call to his contemporaries to ‘make it new’, although suggesting avant-garde intent, was actually part of a concentrated interest in ‘the new’ in Anglo-American culture and is traceable as far back as at least the 1880s.1 As Holbrook Jackson observed in 1913, the popularity of the adjective new grew during the fin de siècle.2 Writing of the New Realism in 1897, H. D. Traill claimed that ‘not to be new is, in these days, to be nothing’.3 Other notable examples of the vogue of the new are the New Spirit, the New Drama of Ibsen and, of course, the New Woman. It is not surprising then that a ‘new geometry’ would appeal to this generation of writers and thinkers.4 It is in this context that we should consider Charles Howard Hinton’s hyperspace philosophy, which was first fully expressed in A New Era of Thought
                (1888). In this book he promised to ‘bring forward a complete system of four-dimensional thought – mechanics, science, and art’.5 While Hinton did not live to complete this system, his belief in the applicability of ‘four-dimensional thought’ across multiple discourses was appropriate: the history of the concept of the spatial fourth dimension is a history of movement. It is also part of the shared history of modernism.
            

            The rise of non-Euclidean geometry in the second half of the nineteenth century served to emphasize the contingency of even mathematical knowledge, pushing debates about the relativity of knowledge to the forefront in a way that must have been particularly distressing for conservative thinkers. Euclid’s axioms, which had remained largely uncontested for nearly two thousand years, were no longer sacrosanct. ‘The argument concerning the relativity of knowledge is absolutely necessary to the emergence of modernism,’ Gillian Beer correctly explains, finding ‘the cognate confusion between method and findings’ in late Victorian mathematics and physics particularly suited for uncovering connections with ‘proto-modernist texts’.6 The first part of the present chapter traces the movement of the concept of the fourth dimension from its origins in analytical geometry to its leap to narrativization via the dimensional analogy; in the second part I consider Hinton’s particular interpretation of the fourth dimension in light of his early intellectual influences, including James Hinton, Ruskin and Kant.
               
            

            
               
               The New Geometries 
            

            In The Fourth Dimension and Non-Euclidean Geometry in Modern Art, Linda Dalrymple Henderson connects the shift from high Victorian realism to more abstract forms of art, generally described as modernist, to a similar shift in late nineteenth-century geometry.7 However, more was at stake in the challenge the new geometries presented to Euclid than aesthetics or mathematics. Alice Jenkins has uncovered the hidden dimension of class politics in Euclidean geometry, noting how in the early nineteenth century ‘mathematics held an immensely privileged status in the European concept of education, and at the root of its status lay the classical study of geometry’.8 Knowledge of classical languages and higher mathematics was the hallmark of the Oxbridge-educated male, and debates around the utility of Euclidean geometry in education and the applied sciences were necessarily underpinned by questions of class. At the polar ends of this debate were the classicists, who argued that the study of geometry was fundamental for developing the faculty of reason, and those who argued that the importance of higher mathematics in education and culture was greatly overemphasized by the privileged classes. ‘In between these two positions’, Jenkins observes,

            
               were more moderate views which broadly supported the study of geometry but sought to divest it of its aura of privilege and inaccessibility by teaching in such a way as to emphasize practical rather than abstract reasoning (and thus, to the adherents of the Euclidean method, denuding it of most of its benefit to the learner).9
               



Educational reform debates continued into the second half of the century, and it was clear which side was winning when T. H. Huxley began to emphasize the importance of early education in the physical sciences over abstract mathematics. In his address to the Liverpool Philomathic Society in 1868 (later published in Macmillan’s Magazine), Huxley lamented the lack of practical scientific training in primary and secondary education. According to Huxley, the wealth and health of the nation depend on early scientific training, and this training must be practical, not abstract, ‘bringing […] the mind directly into contact with fact, and practising the intellect in the completest form of induction; that is to say, in drawing conclusions from particular facts made known by immediate observation of nature’.10 The study of mathematics would not offer the same kind of discipline: ‘mathematical training is almost purely deductive. […] There is no getting into direct contact with natural fact by this road’.11
            

            
               With the tide turning in favour of practical scientific training, mathematicians such as James Joseph Sylvester sought to defend mathematical training by adapting and subverting Huxley’s argument. The classicist Euclideans were losing the battle: in his 1869 address to the Mathematical and Physical Section of the British Association for the Advancement of Science (BAAS), even Sylvester claimed he would like to see ‘Euclid honourably shelved or buried […] out of the schoolboy’s reach’.12 Nevertheless, he directly challenged Huxley’s claim that ‘mathematical training is almost purely deductive’:

            
               Mathematical analysis is constantly invoking the aid of new principles, new ideas, and new methods, not capable of being defined by any form of words, but springing direct from the inherent powers and activity of the human mind, and from continually renewed introspection of that inner world of thought of which the phenomena are as varied and require as close attention to discern as those of the outer physical world […]: that it is unceasingly calling forth the faculties of observation and comparison, that one of its principal weapons is induction, that it has frequent recourse to experimental trial and verification, and that it affords a boundless scope for the exercise of the highest efforts of imagination and invention.13
               



The shift in tone is subtle but important: within this plea for the recognition of the value of introspection in scientific education, Sylvester adopts the very terms of Huxley’s argument that inductive reasoning is superior to deduction. Its place no longer assured in the highest reaches of intellectual respectability (or the foundations of educational training), mathematics is legitimized here as an analogue to the natural sciences: Sylvester even went so far as to describe Arthur Cayley as ‘the central luminary, the Darwin of the English school of mathematicians’.14
            

            We should consider Hinton as an inheritor of this shifting debate: although the fourth spatial dimension was accepted by most reputable mathematicians and scientists as purely theoretical, Hinton argued for the discernment of higher space through practical training. His hyperspace philosophy, although dealing with what many would call abstract space, was the product of these attempts to emphasize the practical applications of geometry and confusions arising from the increasingly specialized and abstract nature of mathematical, particularly algebraic, discourse. Sylvester’s address demonstrates how the climate was ripe for the confusion of abstract terms with practical applications. After lamenting that even ‘authorized’ English writers such as William Whewell, G. H. Lewes and Herbert Spencer conflate the terms ‘reason’ and ‘understanding’, or ‘Vernunft’ and ‘Verstand’, Sylvester celebrated the unification of the ‘matter and mind’ of the various branches of mathematics:

            
               Time was when all the parts of the subject were dissevered, when algebra, geometry, and arithmetic either lived apart or kept up cold relations […]; but that is now at an end; they are drawn together and are constantly becoming more and more intimately related and connected by a thousand fresh ties, and we may confidently look forward to a time when they shall form but one body with one soul.
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